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ABSTRACT OF T HE ST DY 
/\ supply chain encompasses all the parties that involved. d irect ly or indirec tl y. in 
fulfilling a cuStOmer request. Effective supply chain management is important to build 
and sustain compet itive advantage in product and services of the firm s. In the business 
environment. information technology ( IT) plays an important role for firm s' 
performance. It provides information now which makes the supply chain more robust 
and resilient wi thout undermining its efficiency. This research argues that Information 
technology can playa vita l role in managing the different elements of Supply chain 
management (SCM) and as a resuh pcrfonmmcelbcnefil o f suppl y cha in wi II improve. 

This study allcmpts to prove the impac t of information technology ( IT) in supply chain 
management (SCM). The criteria include the app lications of IT to get the high firm 
performance comprising marketing pcrformance, fi nancia l perfornwnce. and customer 
snt isfaction . 

Pharmaceu ti cal sector is techno logically the IllOSt developed manufacturing industries 
in Bangladesh and the third largest industry in terms o f contribu tion to gove rnmcnt's 
revenuc. The industry con tri butes abollt 1% of the tota l GDP. There are about 250 
li censed pharmaceutical manufacturers in the country; howeve r, currentl y a little over 
100 companies afC in opera ti on. 
The aim of the research is to app ly the IT based effective supply chain management in 
the Pharmaceuticals industry of Bangladesh. In thi s stud y choice of personal interview 
strategy for data co ll ec ti on was stated. Here, 30 execut ives from 3 pharmaceutical 
companies were successfull y interviewed. T he s tudy coded and processed the data 
co ll ected using a specia l data entry and analysis through SPSS package. The major 
stati stical tools arc included, among others, descriptive statis tics and Cronbach 's alpha 
test. 

The study has evaluated the supply chai n managemcnt of three pharmaceutica ls 
companies - Beximco Pharmaceuticals LId, Incepta Pharmaceuti cals Ltd and ACI 
Pharmaceuti ca ls Ltd. The evidence. obtained from the field visits, was presented in 
detai ls. On the bas is of thi s evidence and obscrvations. madc during the field survey. the 
efTecti veness of IT use in supply chain management was assessed. Analyses divulged 
that Incepta Pharmace uti ca ls Ltd has the most e ffec tive organization in implementing 
IT in suppl y chain managemcnt. Incepta uses AP software in suppl y chain 
management and benefi ted in several ways slich as minimize inventory cost, reduce 
reporting time, deci sion making faster and accountabili ty is transparen t. The second 
s llccessful pharmaceuti cal company scems to be Beximco. Beximco employs 
cllstom ized sonwarc in s upply chain manflgemenl and benefitcd in few ex tent such as 
meet dcad line. reducing time for approv ing raw- mate rial s and reducing lead time. On 
the other hane!. AC I Ph'lI'Illaccutica ls Lid uses Sales and Depot Management so ft ware in 
supply chain management and unable to employ any type of ERr so ftware. ACI is 
facing several problem s in supply c hain management s Lich as resource shortage, 
insufficient vendor support. hidden cost. forecast ing error and!)o on. 

The study deve loped a model named " Model of the Role of Informat ion Technology 
( IT) in Supply Chain Management (SCM)". This theoretical development will not on ly 
help the academic worl d bllt a\!)o help the pract icing manager to improve the 
pcrfonmmce of supply chain management. 
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CHAPT ER ONE: INTRODUCTION & BACK GRO UND 

1.0 Introduction 

This chapter is the beginning part of the thesis. lIere 1 explain the background of Supply 

Ch~l i n Management (SCM). Role of Information rcchnology (IT) in the Supply Chain 

Management (SCM). and The Pbarmacc ul icab Inuu!ilry of Bangladesh. This discussion 

call justify the titte of the thesis. Here al so included why this research is conducted. 

1.1 Supply C hain Ma nage ment (SCM) 

Supply Chain Manugemcnt (SCM) can be viewed 1'1'0 111 several perspectives. Like 1110St 

management philosophies. definitions of SCM must lake into account a wide spectrum 

of app li cat ions incorpora ting both strategic and tactica l objectives. A suppl y chain is the 

sel of val ues adding activities connecting the enterprise's suppliers and its customers. 

The principle of supply chain acti vity is receiving input rrom firm's suppliers - add 

va lue - deliver to customers (Chopra and Meindl. 2007). A supply chain encompasses 

all the part ies that involved. directl y or indirectl y. in fulfi lling a customer request. The 

supply chain includes manufacturer. suppliers. transporters. warchollses. retailers and 

evcn customers tht: l11 scl vcs. Within each organization. such as a manufacturer. the 

supply chain incllJdcs all function invo lved in rcceiving and filling a customer reqllest. 

These functions iJlcludes new product deve lopment. marketing. operation. distribution. 

finance. customer service and other function that related to serving customer request 

(Chopra and Meindl . 2007). Effective supply chain management is important to build 

. I . 
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and sustain compet itive advantage in product and services of the fi nns. Gunasekaran 

and Nga i (2004): Sufian (2010) stated that the performance or supply chain was 

inOuenced by managing and integrating key clement o f information into the ir suppl y 

chain . 

"Supply chain management is the management of'the interconnection of organi zations 

which rel ate to e3ch other through upstream and downstream linkages between the 

diffcn:nl prur.:esses that produce value in the form of products and se rvices 10 the 

ultimate consullle ... ·(S lack. Chambers, & JohnslOn, 200 I) 

1.1.1 Prirll'iplcs of SU I lilly Ch;,in Man:IgclII('nl (SCM): 

According to Anderson, O. L. . Britt F.F. Hnd Favrc. 0..1 . (2007) an effect ivc Suppl y 

Chain M~lI1agement (SCM) should have seven princ ipks. These are as fo llows: 

Principle I : Segment customers based on the se rvice needs of di stinct groups and adapt 

the suppl y chai n to serve these segments profitably. 

Principle 2: Customize the logist ics network to the service requirements and 

profitability of custome r segments. 

Principle 3: Listen to market signal s and align de mand planning accord ingly across the 

suppl y chain , ensuring consis tent forecasts and optimal resource allocat ion. 

Principle 4 : Diffcrentiate product closer to the customer and speed cOllversion across 

the supply chain . 

Principle 5: Manage sources of supply strategically to reduce the to tal cosl of owning 

material s and services. 
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Principle 6: Deve lop a suppl y chain·wide techno logy Strategy lhat supports multip le 

levels of decision making and gives a clear view of the now of products, serv ices. nnd 

ill format ion. 

Princip le 7: Adopt channcl·spanning performance measures to gauge co llect ive success 

in reaching the cml·user effec tively and efficicntl y. 

1. 1.2 Supply Cha in Stages: 

A supply chain included various stages, and Ihest: s tages wo rk wi th a now, Flow of a 

suppl y cha in is given below: 

--------- ./" ---- -- '- ""'-.... 
Supplier e- Mail II/lICIII rer - Distributor t- Rellli/er t- Cllstomer 

SuppliCt' "- Manu/m'lUra "- Distributor f- Retailer f- C Il.'amllf!r 

Supplier f- M llllu!ac/ll rer f- DistrilJU(Qr f- Ile/Cliler f- C'u ,\'flIltl e,. 

~ " --- ----- -'" -----...: 

Figure 1.1.1 : Supply e h:,in St:' gcs: 

Source: Chopra, ., & Meindl . P. (2010), Supply C"aill Mal/agemel/t: Strategy, I'Im/llin}.:. & 

Operatirm. rf h cd) NJ: Prentice· Hall. Inc. ppA·5 . 
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1.1.3 Objectives of Ihe Supply C hain Management (SCM): 

The basic object ive o r a supply chain is giving below: 

• ustomcr the only so urce of revenue 

Sources of cost include flows o f in formation, products. o r funds between slages 

o f the supply ehain 

• EfTccti ve sup ply chai n management is the managemcnt of fl ows belween and 

among supp ly chain stages to maximize lota l supply chain surplus (Chopra, S .. & 

Meindl . P. 2010. pp. 5-6). 

1.1.4 ('roccss Vicw of a Supply C h:.il1 : 

Process view of suppl y chain incl uded twO things - cycle view and push/pull view of 

slipply chai n (Chopra. S .. & Mei ndl. P. 2010). 

Cycle View: Processes in a supply chain arc divided into a seri cs of cycles. each 

perfonned at the interfaces between two sllccessive suppl y chain stages. It can explain 

in fo llowing way - fi gure 1. 1.2 and fi gure 1.1.2A 

C u s Wmcl'" 

i{cI;tilcr 

/{cplCll b h l1lCUI Cyc le 

I)isldllllln)' 

1\ lanul"a"1 II rei' 

:O;Ullplier 

Figure 1.1.2 : Supply Chain process cycles 
Source : Chopra, S. , & Meindl . p, (20 I 0). Supply ('ha;// M lI//(lgI.Hllenl : Strategy. PI(II lIl illg. & 
Operatio// , (.JII' cd) NJ: Prentice-Il all . Inc. pp 11-12. 
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Suppl ier' ~wg" 
U uye r' return'" rcvc r ... c 
fl ow ... to ",upplicr ur 

lIlad .. t:h prodtr!.!t 
third p:rrt) 

1 1 
Buye r ... r ~lge plilf.:C ... Buyer ... rage 

order reed \,c ........ pp ly 

! T 
Suppl ier ~ (;tgc Supplicr .. tagl: 
rcce ive ... order " UPI) li l!)o, Ilrdl:r 

Figure 1. 1.2A : S u b· pr·occsSl'S in ('ne ll supply Chil illlll'OCCSS cycle 

Source: Chopra. S .. & Meindl . P. (2010). S/lpply Chain M(II/(Ij.{i!mclI(: S(/'(/(eg)'. Pial/II iI/g. & 
Operatioll . r-l' ed) NJ: Pren tice-Hall. Inc. pp.11-12 

/)uslt/ Pull Vie",: Processes in a supply chain arc div ided into two categories depending 

on whether they are executed in response to a customer order (p lIlI) or in anticipation of 

a customer order (push) . . It can explain in fo llowing way - fi gure 1.2 and fi gure 1.2A 

Pu~ l lfPull BVUIIJ.II Y 

I't~ , >l'n~l'nS?"~ Ny N 
, 

L'u.,romt:r UrtJcr Arll\C' 

Fig lll'c 1. 1.3: Il us h/ l'u ll View o r S u pply C h:lin Ilroccsscs 

Source: Chopra. 5 .. & Meind l. P. (2010). Supply Chain Mallagelllellf : S·/ratef!)'. Pimmit/g. & 
Opera/iull . (.flo ed) NJ: Pren tice-Hall. Inc. pp.13·14. 

- 5 -

Dhaka University Institutional Repository



1.1.5 Drivel'S of Supply C ha in Performance: 

To improve the pcrfonnance of a suppl y chai n, here some drivers play the vital role. 

These drivers /.I re as follows (Chopra. S .. & Meindl, P. 2010. pp.48-5 1); 

• Faci lities 

The physica l locat ions in the supp ly chain network where product is stored. asse mbled, 

or fabricated 

• Inventory 

All raw materials. wo rk in process, and fini shed goods within a suppl y chain 

Transportatio n 

Moving inventory from point to po int in the supply chain 

• Informat ion 

Data and analysis concerning faciliti es, inventory. transportation. costs. prices. and 

customers throughout the supply chain 

Sourci ng 

Who will perform a partic ul ar suppl y chain acti vity 

• Pricing 

How much a firm will charge for the goods and services that it l113kcs available in the 

suppl y chain 
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I lIlorllllll i 'lII 

J 
S"{'I'/\ C ham 

.... ' rr' r(·~\ 

, 1/I " ' lI / p/1 ' 

S VI/ rf ' '' ')f 

- y 
C"" ,,· I·unc tlH1l,11 Dli \ c . " 

Figure 1.1.4: A FranH.'work for Structu ri ng SUPI.ly Chain Drivers 

Source: Chopm. S .• & Meind l, P. (2010). Supply Chain Mallagement: Slralegy. Planning. & 
Operation. (.fit ed) NJ: Prentice-Hall. Inc.pp-5 1-52. 

Suppl y cha in ma nagement deal s with Ihe management o f material s. info rmation and 

finanei." Ilows in a network consisting of suppliers, manufaclLlrers. distributors. and 

customers. The co-ordination and integrati on of these nows within and acrOSS 

compan ies is critica l in e ffecti ve suppl y chain manage ment. In the last fe w years. the 

co-ord ination and integrat ion o f these nows has attracted significant interest on the part 

of rcsl!archc rs. managemcnt. consultants and practitioncrs in both academia and 

industry (I-Iausman. 2000). 
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So. the slipp ly chain conceptllally covers the entire physica l process from oblaining the 

raw material s through all process steps until the fini shed product reaches the end 

consumer. Most supply chai ns consist of many separate companic-s. each linked by 

virtue of their part in sati sfying the specific need o f the end consumer. 

1. 1.6 Current Issues and T rends in Supply C hain M;II1 :' gcItH.-nt : 

Competitive manufacturers can no longer afford the inbuilt capacity and inventory 

buffers that have characterised their suppl y chains in the past. To avoid those burters 

and make the suppl y chain more effic ien t. they require up·to·date. accessible 

information, the ab ility to co llaborate with customers and suppliers. and a deep 

understand ing o f the whole manufacturing env ironment. That understanding did 110t 

cmergc and deve lop easily. In the past, process manufacturers treated thei r plants as 

stano-alone units in the product ion of componen ts and intermediates. That thinking 

underwen t gradual evol ution and. as a consequence. in loday's business environ ment. 

manufacturers in a number of industrial sectors are increasingly realising that they must 

manage their extended supply chains by: 

• Considering 1:111 o f the plan ts which contribute to a manufactured product: 

• Consideri ng the wan ts ~lt1d necds of not onl y thei r customers and supplie rs bu t 

al so their customers' customers and their supp liers' suppliers: 

• Developing integrated systems which link them to both suppliers and customers. 

There arc major opportunities to transform suppl y chain management from a series of 

periodic and iso lated events to an e ffi cient enterprise-wide process that reduces delays. 
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Clits cycle limes and increases profits (Blomqvist. 2000). Com panics are rea li sing the 

nced of the ability to make faster. smarter decisions at all levels. Inside the plant gates. 

compan ies should generate accurate plans and schedules based on current market and 

operating conditions. Across the supply chain. companies should optimise their 

enterprise-wide supply chain by considering a ll of thei r plants as a unified 

Illanufac turing clllcrprist: , includ ing the flow of materia ls across multiple pla nts and 

storage f~lc iliti es to develop a coherently fllllc ti on ing enterpri se. In th is global 

enterprise. l11anut~lcturers should easily link to customers, suppliers and on-l ine 

exchnnges creating a collaborati ve. fl ex ible ex tended enterpri se. However. 10 do thi s 

requires a comprehensive range of Slip ply chai n methods and tools. 

Key to achieving th is clear vision and understanding of the entire supply chain is the 

erention of an extended and integrated infon113lion system. This ""ill improve each 

company's access 10 information about what is happening up and do wn the chain. 

Info rmation techno logy (IT) systems playa critical role in thi s as they deli ver the 

networks which allow the integrat ion requ ired between the companies involved. Despite 

a growing understunding of the role of IT systems in different areas o f supply-chain 

management , IT direc tors should not underestimate the benefits Ihal full integration can 

bring. Inlegration has become a necessary condit ion to compete and win the race for 

market share (YusuC 1996). f or many businesses. Enterpri se Resource Planning (ERP) 

systems nrc seen as a key step to the provision of thi s integrated system. Put in othcr 

words. ERP is viewed as Manufac turing resourcc planning (MRPII ) further ex tended to 

include all resources which may be constraining the enterpri se's capability. 
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1.2 Informatio n Technology (IT) and Supply C hain Management 

(SCM) 

To achieve effective supply chain integrat ion. the fi rms need to implement information 

technology (ilandfic id and Nichols. \999): Sufi . n (20 I 0). Brandyberry et . 1. (1999) 

sugges ted thaI by using techno logy of info rTll<uion, the fi rms l:o uJd managing the now 

and impact of numerous supply clmins d imension. such as quality, cost. flexibili ty, 

deli very, and pro fit. Byrd and Dav idson (2003) found that info rmation technology 

impact the supply chain effecti veness. They stated Ihat the development and long-term 

utili zation of information technology lead to better firm performance in terms of return 

on investment (RO I. return on equity (ROJ) and market share. Vickery c1 al. (2003) 

showed that suppl y chai n coordination and integrat ion is facil itated by lIsing integrated 

information technology, whieh d irectly impacts a financial performance of the firms. 

According to Sufi an (201 0) to achieve a competiti ve advantage and better perfom1ance. 

supply chai n management strategy need support the business s trategy. 

Supply chain munagemcl1l (SCM). based on the need 1'0 1' coord ination between suppl y 

chain partners (Narasimhan and Jayarnm 1998; Vakharia 2002; Prahinski and Benton 

2004), has been particul arl y impac ted by the growth and deve lopment or information 

technology ( IT). IT has enabled buyers and suppliers to share large arnoullIS or 

informal ion. such as operations. logistics and strategic planning data , This has fostered 

real -time coll aboration and integrat ion between suppl y chain partners. has provided 

forward visibili ty and has resulted in improvements in production planning, inventory 

management and d istribution. IT, which allows fo r the transmiss ion and processing o r 
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infomlation necessary for synchronous decision making between finns, can be viewed 

as the backbone of the supply chain business structure (Mabert and Vankilw.ramanan 

1998: Grover and Malhotra 1997: Kearns and Lederer 2003). 

1.2.1 In fol'OI:ltiol1 Technolog,V. Computers :md the Supply Chllin : 

There are two seemingly parallels. but ultimately converging paths or techn ical 

development. 1301 h lead to expanding organizational front ie rs. One is data 

telecomm unicat ions. The other IS management computer systems. For 

telecommunications, there has been a progression of data transfer from the fi rm in 

isolation to EDI , providing the first direct computer to computer data links and now 

Web based communication, which f~lci l i ta tes communicat ion broad ly both within !lIld 

between firms. regardless o r physical location. Si multaneously, there have been four 

more or less distinct stages of management computer systems, represented by stand 

alone. ED!. ERP and internet systems. Here the fo llowing table 1.2.1 given 

fundamcntJl s stages in the development of supply chain Illanagcment and include 

impact of'thc computer systems in Supply chain Managemenl. 
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T able 1.2. 1: Stages in thc Developmcn t of Supply Clmin M:tnagc lUcnt 

Stage Time Frame P;;t rt ies Communication Results 
method 

Stnnd IIl one 1960·70 All s uppliers ilnd Verba l and wriuen Excessive 
applications customers com munication inventories. 

outside Ihe stockouts and 
or.g<ln ization backordcrs 

EDI 1970's Individual panner Electronic data Reduced data 
agreements with COIl1Il1U n icnt ion. crrors,outomatic 
selected partners but rcquirt:u c\changc o f dma, 
who could be common protoco ls compressed timt! 
suppliers and/or and data formal s. fo' proceSSing 
customers Limited 10 information and 

suppliers who can increased 
invest '" responsiveness 
infrastructure 10 cuStomers 

SCM Late 1980 's All suppliers and Variety of methods SC M a\tem pts 10 
and customers or includ ing optimize both 
mlljor suppl iers EDI , internet . internal processes 
lind customers broadband and the interfaces 

comm unicat ion and among all suppliers 
dedicated circui ts and 

customers. The 
objective ;s 
coordinated 
operat ions and lor 
Ihe chlli ns 
compet ing with 
each other as 
opposed 10 

ind ividua l 
companies. 
A Hempts to harness 
the power of IT. 

ERP, SC M 1990' s ERP fo, internal ERr ;s a imed at ERP pronll ses 
so ft ware organ izHlion, managing all interna l e ffi ciencies 
flild the internet lntcrnet to prov ide interna l . complexity '" comm unication transactions in an contro ls and 

bctween e lectronic transactions. ERP 
organizations environment. " ;s req uires c Ol 0' 

"'Y costly 10 internet for e.'l: ternnl 
imp lemen! . connecll vlty as 

ERP is li mited by 
organizational 
boundaries 

Source: Chandrashekar, Ashok {md Phili O. Schar . "'Toward lhe Virtual S, I p y ~ y Chai n: The 
Convergence of IT and Orgllni l .. lI tion", Il1tcnmtional JOUTIl<l 1 of Logistics Managemen t. 10(2).1999, p.29. 
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Stall(/ {" {Jut! appliclItions Stage: 

Stand alone systems charac teri ze a pre-supply chain era when many or the current 

computer applications sllch as MRP were developed. Dma were entered in batch every 

time the application so lhvare was run. These legacy systems still exist in many firm s 

today. 

EDI SIfl;.:e: 

Electronic Data Interchange (EDI) came into usc to allow computer to computcr data 

communication withollt the need ror reen try . Applications were specific to individual 

supply chains. insta ll ation was cost ly and standardized messages we re deve loped to 

handle speci fi c data transactions. Because or the nature o r transmission over ded icated 

phone lines, ED! systems ofTer a high level ordata securi ty. 

SCM SlIIg.: 

The lhi rd siage, Supply Chain Management (SCM), manages the now or transactions as 

"the extendcd enterprise". SCM includes both softwarc. and communicat ion via the 

internet plus connections 10 suppliers and customers, The Internet is becoming 

instrumenta l in enlarging the rull scope of the supp ly chain IhrolJgh it s case or access 

and usc. 

EN P, S CM softwllre llllilthe illternet 

The fourth stage, which enhances the e ffectiveness o f' CM is the development or SCM 

software including En terpri se Resource 1>lanning (E RP). ERP designates a tra nsaction 

based management so ftware system for the individual finn . Data now th rough the 
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enterprise in real time. In its early development, organizational barriers represented a 

major barrier to its use as a supply chain network, However. later development in SCM 

softw'are appears to bl: surmounting thi s barrier. 

Systems such as ERP and even SCM ha\'e been critici zed for their focLis on supply. to 

tht! neglect of nwrkct coordination. Recent developments in the use of point-of-sa le 

data. customer collaborat ion. and demand planning and sales rorce automation software 

arc now beginning to encourage a now or transactions from customer to the supplier 

network. with potential viability to all parties. In lhe scenario of ERP/SCM system!;, 

customers place orders directl y through an order management system, which passes 

them to production planning. schedules producti on and issues purchase orders. At the 

same time. the order management software generates delivery plans. The additional 

capaci ty of internet communicat ion makes possible exchange of complex messages 

such as CAD product drawings between supply chain partners. 

More general adaptations of Internet include the development of intranets for internal 

communication within the organization. and extrancts for Clistomers and suppliers in the 

in the supply chain. Entry can be restricted to autho ri 7.ed parties through electronic 

gateways controlled by host managements (Chadrashckar and Schary, 1999). 
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1.2.2 Benefit s of IT in Supply Ch:lin M an:lgclI1 cnt (SCM): 

If any organization introduces In formation Technology in Supply Chain Management 

(SCM) the organization can get a lot of benefits which is not avaibblc in Current SCM. 

I . 2.2. 1 I T amI Supply Cftai" 

A review of the existing literature shows the abundance ofpapcrs dealing wi th IT in 

SCM. Accord ing to Si l11 cl1 i Levi et al (2003) the objecti ves of IT in S Mare: 

• providing information avuilab ility and visibility: 

• enabling a single point of contact for data 

• allowing decisions based On total supply chain infonllation: and 

• enabling collaboration with supply chain partners 

The most typical ro le of IT in SCM is reducing the friction in transactions betwecn 

supply chain partners through cost erfect ive information now. Conversely. IT is Illost 

importantly viewed to have a role in supporting the collaboration and coordination of 

supply chains through information sl1(lring. Third. IT can be lIsed ror decision support. 

In this instance the analytical power of computers is used to provide assistance to 

managcrial decisions (A ul'3l11 o. Jmlll (l. 2005). 

I . 2.2.2 IJellejils oi lT ill SCM 

Levary (2000) suggests th~l IT in eM provides a reduction in cycle time, a rcduclioll 

or inventories, a minimi zation or the bullwhip effect, and improvement in the 

cffccli vcnc:ss of distribution channels. 
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We can iIl1 roduce five propos itions on the lise and benefits o r e-business tech nologies in 

SCM. 

I. A key operational imp;!ct o f IT in SCM is the enhancement of se rvice level. 

2. IT in SCM improves operational efficiency 

3. IT in SCM improves information quality 

4. IT in SCM enables agile supply chain operat ing mode ls 

5. Use o f IT lUIs 10 be coupled wi lh process redesign 10 receive strategic benefits. 

1.2.3 T ypes of Inte r firrn CollabOI':ltions in SCM: 

SCM is refcrred to as "the systematic, strategic coordi nat ion of the traditional business 

func ti ons within a particular company and across busincsses with in the supply chain, 

for the purposes o f improving the long-term performance o f the individual companies 

find the supp ly chai n as a whole" (Mentzer, Dewitt. Keebler, Min. Nix. & Smith , 2001). 

This definition draws on Iwo cri tical theoret ica l underpinnings behi nd the importance of 

col laboration between finns in the supply chain . On the one hand. researchers find that 

learning takes place not only wi th in n finn but also between finns (Lee, Jolmson. & 

Grewal, 2008). Through collaboration, u fi rm C'U1 acqui re and ass imilate knowledge 

from its supply chain partners to cnhance its own rout ines and furth er upgrade its 

internal knowledge base. Thus. systematic and strategiC collaborations on suppl y cha in 

activiti es like ly result in the creal ion of ncw knowledge. The litefalllre further argues 

thai fi rms collaborate and coord inntc for Ihe purpose of reducing the tOlal costs that 

each o f the finn s could incur (Wi lliamson, 1975). Prev ious resea rch in inter finn 

management s uggest ~ that trust and commitment accrued frol11 col1a borati ve 

relationshi ps reduce the costs of information search. negoti ati ons. and monitoring, 
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:IIllong othe rs (e.g .. Geyskens. Steenkamp and Kuma r, 2006). As shown in Figu re 1.2. 1, 

the continuous coll aboration in systems and strategy a long the supply chai n enables 

supply cha in members to improve suppl y chain responsiveness and th us enhance market 

performance. 

Figure 1.2.1 Types of In ter' firm Collaborat ions in SCM 

IT Systems 
Adoption Cotl~hOlalum 

~ 
/ 

Suppl y Chain Market 
IT Kc:)pon)l~cncSS f---. Performunce 
Competency 

1/ IT V ~ Strategic 
Appropriation Collaboration i 

Control 
Variable: 
Firm Size 

Source: Kim. Daekwan and Lee. Ruby 1'.(2010) ... Systems Co ll aboration and Strategic 
Co llaborati on: Thei r Impact s 0 11 Supply Clwin Respons iveness and Market Performan ce", 
Decisiol/ Scicl/ces, 41(4), pp.957-964. 

1. 2.3.1 SYl'lems c(Jl/flhoml ioll 

This study views systcms co llaboration as the ex ten t to which suppl y chain part ners 

stri ve to make and keep the ir communication systcms compatible with each other to be 

read y for interfirm fo recast ing and plann ing (Sanders & Pre l11 l1 ~. 2005 ; Rai et al.. 2006) 

in :'Idd ition to routine electronic trans<~cti on s and informat ion exchange within the 
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supply chain. Subsequentl y. systems collaboration often al lll S to eliminate potenti31 

barri ers due to the incompati bi lity in supply chain communication technology (Frohlich. 

2002). 

Collaboration among supply chain partners at V3nous informmion system s levels is 

impo rtant as it integrates the individual systems of supply chain partners to provide the 

infrastructure necessary for effecti ve strategic co llaborations and interfirm information 

exchange (K im el a l.. 2006). Because supply ch3in p3 rtncrs may have thei r own SCM 

systems (e.g., clectronic data interchange [ED I]. automatic replenishment systems. and 

warehollse management systems) a platform capab le of recognIzmg and 

3ccommodating supply chain partners' various systems allows a finn to seamless ly and 

e lTectively communicate with its partners (Bowersox, Closs. & Stank , 1999; Bowersox, 

Closs. & Cooper, 2002). 

A review of recent studies al so shows that the ad ve nt of the Internet and improved IT 

has pushed forward the ro le o f c-busincss in SCM (e.g., Vakharia. 2002). More 

integrati ve communications systems result from the integration or e-business with 

SCM, thus nurturing opportuni ties for increased interactions wi thin and betwecn fi rms. 

Refl ecting thi s trend. researchers suggest that co llaboration across li nns at an 

informat ion systcms level like ly influences finn Sllccess (Sanders & Prel11l1s. 2002. 

2005). 
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1.1.3.1 S trfltegic collaboration 

Strategic collaboration is defined as the exten t to whieh supply chain partners actually 

fo recast demand and plan business activ ities jointly while taking into account each 

other'S long term success (Johnson. 1999; Sanders & Premus. 2005). Strategic 

co llaboration is essential to align the interests of di ITerent partner firm s with those of the 

entire supply chain . Ex tant research argues that co llaborative strategic relationships are 

important for several reasons (Swink. Narasimhan. & Wang. 2007). 

First strategic collaboration culti vates trust and commitment between supply chain 

partners, which ean enhance learning and knowledge development. Second. developing 

strategic plans together with supply chain partncrs allows the partners to clearly 

understand and effi ciently play oul the ir roles. Third, collaboration in strategic planning 

moti vates supply chain partners to be more invo lved in achieving com111on goa ls rather 

than finding individual short-term opportun iti es (Stank. Crurn , & Arango. 1999; 

Mentzer et aI. , 200 I; Sanders & Prcmus, 2002). Fourth, strategic co llaborat ion helps 

reducc operating costs (Kahn. Maltz. & Mentzer. 2006). For example. forecast ing 

dcmands jointly with supply chain partners reduces a wide range o r costs from stock ing 

raw materi als to tracking inventorics (Aviv. 200 1). 

1. 2.3. 3 Relfl tio"sltip.~· between system:l' collabort/liolt and .'ilrtltegic collabor(lliolt 

Because strategic. collaboration involves sharing more important inrornmt ion 10 1' 

dcmand forecasting and planning across supply chain partners. it requi res the supply 
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chain partners to be more proactive in providing real-time access to market information. 

pricing. and inventories among other data. Systems collabora tion. on the othe r hand. 

increases transparency between partners. allowing for more efficien t operat ions and 

n;source management (Lamming. Caldwel l, Harri son. & Phi llips. 2001 ). Wi thout 

systems co ll aboration among suppl y chain partners. coordinating and planning for 

importan t suppl y chain activities. such as strategic planning and demand forecasting. 

may become challenging HS a result of inadequate communications and informat ion 

sharing. 

FlII1hcr. investing in a relationship is not wi thout costs and certain strategic 

collaborati ve relationshi ps call be id iosyncrat ic in natu re, making it more difficu lt for 

the firm to swi tch from one relationship to anothe r (Rokkan, Heide. & Wathnc. 2003). 

For a strategic co llaboration to occur, it li ke ly requires the finn to share its knowledge. 

which can be too ri sky for the firm if its partner appropriates its core knowledge and 

then wa lks away from the relationship (Lee & Johnson, 2010). In contrast, systems 

co ll aborat ion requi res less resource commitment and strategic effort. As prev ious 

resea rch suggests, a firm 's level of commitment varies from stage to stage in a 

relationship life cycle (e.g .. Heide & John, 1992). In an earlier stage of H relationShi p, 

for example, the firm may not ha ve establi shed norms and COllllllon goals wi th its 

partners. The firm at thi s stage most likely collaborates with its partner at a less strategic 

level. sllch as systems co ll aborat ion as opposed to strategic co ll aboration , to explore the 

partner fi nn ' s true leve l of commitment to the relationshi p and to identify the potential 

to nurtu re a more intimate relationship for furt her coltaboration (Wathne & Heide, 

2004). Thlls, having collaborati ve informat ion systems with other partners sets a stage 
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for the fiml to establish and institutionalize a more involved interfirm relationship (i.e,. 

stl'<\Iegic collaboration) (Ah uja. 2000). 

1. 1.3.4 IT Competency flntllltter firm Collflhortltiolts 

This study investi gates u fi rm's IT competency in it s supply cha in communication 

systems (SeeS) as an enabler of interfirm co llaborations. sees arc one of the key 

elements of SCM systems wi th the primary purpose to facili tate interfirm 

communicat ion and interact ions for joi nt elect ronic transactions and potential 

collaboration between supply chain partners. and thereby reducing costs of holding 

inventory. mate rialS, etc. (Bowersox et a I. , 2002). Most e lements of a typical SCM 

system use a co llection of information from various systems. thus allowing the firm to 

coordinate both within and across its supply chain partners to fac ilitate the 

implementation of joint act ivi ti es along the supply cha in (Bowersox et aI. , 2002). 

sees, however, ofTer an interface to link internal corporate systems and other elements 

of SCM systems with those of supply chain partners. 

Drawing on previous research (Tipp ins & Sohi , 2003), thi s study conceptuali zes IT 

competency for sec as a second-order construct. Furthermore. thi s study adopts a 

dual-view: IT adoption and IT appropriation, separating IT adopt ion from the rest of 

firm IT processes and strategies to be consistent with the IT literature (Daft . 1978; 

Znwd, 1982; Swanson. 1994).More specifically. thi s study differen tiates and 

incorporates two different dimensions of IT resources and capabilitics. IT adopl iol1 is 

defined as the degree 10 which a firm deploys the most advanced sees technology in 
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the industry (Tippins & Sohi. 2003), Due to the wide avai lab ility of different 

technologies and systems employed by di fferen t firm s. we be lieve a fi rm that adopts 

advanced sec ahead of competitors likely yields higher returns. mak ing the secs a 

va luab le finn resource, IT appropriafion. on the other hand. refe rs to the ex tent to 

which a fi nn ut ilizes its ces to the highest cnpacily (Tippins & Sohi , 2003), 

In Ihis concepttla lizalion, a fi rm is viewed as an actor who employs sophist icated IT (IT 

adoption) and is able to approp riate its benefits ( IT appropriation) to dcvelop IT 

competency. the second-order construct. Support ing th is vicw, scholars argue that some 

IT related knowledge and skills are potential resources that fac ilitate a firm 's efforts to 

build and integrate other types of resources wi thi n the firm (Dieri ckx & Cool. 1989: 

Eisenhardt & Mart in. 2000). According to them. the combined role or IT adoption and 

IT appropriation underscores a firm 's capabi lity to generate mOrC benefits than the 

combined sum of ind ividua l benefits. advocat ing the second-order apprmlch for IT 

competency. 

Prev ious research suggests that IT compctcncy can potentiall y improve systems 

co ll aboration. Although supply chai n partncrs may adopt different suppl y chain 

systcms. a firm 's IT CO lllpl..: tcncy hdps the linn recognize diOerences and take 

advan t;)gc of the helle li ls derived from the ir sha red systems. r or instance. EDI alone 

can be im plemcnted at mu lt iple levels and types includ ing propri etary vc rSLIS 

nonpropri etary EDI. Internet- based versus non Inte rnet-based EDI. automated versus 

non automated EDI. and in ternall y intl..:grated EDI with other co rporate information 

systems versus stand-alone EDI. However. SllCh technologica l platforms can be 

integrated into SCM systems, utili zing not only a firm 's o ther clements of SCM systems 
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(e.g.. automatic replenishment systems. transportation exec lit ion systems. and 

warehouse management systems). but also other internal corporate systems (e.g .. 

enterprise resource planning [ERP] systems and customcr relations hi p management 

[CRMJ systems) as the sources of variolls in format ion for its supply chai n acti vi ties 

(Bowersox ct aI. , 2002). Th lls. th ro ugh the use o f advanced IT infrastructure (e .g., 

continuous additions of new functions and fea tures to the firm 's SCM system). its built

in and advanced functions help recognize and bridge the gaps between multiple 

informmion SySlCms. making the fi nn more ready to co llaborate at diverse information 

systems levels (Frohlich. 2002; Wu. Yeniyurt. Kim. & Cavusgil. 2006). 

Akin to systems collaboration, IT competency Illay also enhance strategic collaboration. 

Strategic co llabo ration is a type of interfirm integration that involves more intensive and 

long-term upper level management commitment and involvement (Swink et al.. 2007). 

A firm and it s suppl y chain partner should view each other as a long-term partner such 

that they would put e rrorts together in setting up strutegic plans. forecasting demands. 

and definin g goals. Thus, with the support of IT competency. systems collaboration 

reduces the chance of miscommunications between partners when fonllulating strategic 

plans, allows the firm to process .md assess information for more effecti ve joint 

planning and decision making. and facilitates better lmd faster coordination between 

fi nns in thc supply chain to projec t future demands. As a result, IT competency is vi tal 

to enhancing systems collaboration and strategic collaboration . 
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1. 1.3.5 SUPP~)I Cfta;" Responsiveness as a Process Olllcome 

In today's hypercompet itive markets where customers nre demanding and compet ition 

is fierce. it becomes morc difficult fo r a firm to be responsive to market changes and 

Create superior performance by its own effort. Instead. collaborati ve efforts and 

strategic foresights put together by the firm and its suppl y cha in partners are more likely 

to cnhancc supply chnin responsiveness (Burke & Vakharia. 2002). Such joint efforts 

Hnd strateg ic foresights denote the dynamic capabi liti es of the entire supply chain rather 

than the fi nn a lone in combini ng the reso mces of multiple connected supply chain 

partners in response to markct challenges and opportunit ies (Huh et al .. 2007). which 

undersco res the notion of supp ly chain responsivcncss. 

Supply chain responsiveness implies that a fi rm's abi li ty to remain responsivc comes 

from not only Ihe firm itself but also its supply chain partners (Kim et a I. , 2006). 

According to the litewture. a collection of firms can derive better perfOrTllanCe without 

additional inputs such as by shifting complementary resources more elTcctively wi thin 

the suppl y chain (Rich<lrdsOIl , 1990). Thus, instead of counting on an individual firm' s 

e ffort , it requires the entire suppl y chain 's endeavor to be ab le to respond to customer 

demands and cnvironmental cbal lcnges effectively (Mentzer et ~I I .. 2001: Burke & 

Vakharia. 2002). As a recent study concludes. u firm no longer competes against 

another firm; rather. it is a suppl y chll in thm competes agai nst another supp ly chain 

(Hul l & Kelchen. 2007). 
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Previo us research shows that unless the firm integrates infonnation systems with its 

major suppl y chain partners to allow for more information and data sharing. the finn 

will hardly s tay competiti ve in the market in the long run ( Ilult ct nl.. 2007). A healthy 

and co llaborat ive information system fosters the ent ire supply chain to be more 

responsive to opportun ities and threats ari sing from customers and compet itors 

(Richardson. 1990: 130wcrsox cl aL. 1999; Kim et al. . 2006). ror example. systems 

co ll aboration enables supply chain partners to share information on the interface of 

manufacturers. customers. and logistics pal1ners. making the entire supply chai n more 

responsive to the chfmge of ordering procedures. inventory Slatus. and demands. ·Ilws. 

having a system-leve l interfirm co ll aboration with compatible technology that can foster 

effecti ve communication and coordi nation between suppl y c ha in partners is important 

in improv ing supply chain responsiveness (Richey. Daugherty, & Roath. 2007). 

Similarly. suppl y chain responsiveness can al so resu lt from strategic coll aboration. 

C lose coll aboration at the strategic level of ~Ie ti vi ti es between supply chain partners 

indicates thcir strong commitment to success. and thereby leads to a more responsive 

suppl y chai n (Hult and Ketchen, 2007). Speci fica ll y. s trategic co llaboration is the result 

of greate r insigh t and comprehension of information and knowledge shari ng with the 

explicit purpose o r making more inro rmed interfirm decisions (Richardson. 1990). T he 

increased understanding of each other's objec tives and strategic roles helps reduce role 

nmbiguities. By understanding which ro les to play out wi thin the supply c hain . the firm 

dcve lops its bel ief in the valuc and strategic di rection o r the suppl y chain as a whole 

rather than a sct of indi vid unl finns. This morc demanding yet cohesive rela tionship 

enables the entire supply chain to more efrecti vely and efficiently respond to the 
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challenges of increased competition, replicating the notion of interfirm 

complemcll tarities in the literature (Richardson, 1990; onak~" Takeuchi . & Takeuchi. 

1995). 

1. 2.3.6 ft1arkel Performallce as a Filial Oulcome 

The li tcrature suggests that IT competency. encompassing the ingred ients of IT 

adoption and ;lppropriation. by itself is ;l source o f compet iti ve advantage (Tippins & 

ohi , 2003) that ean result in superior market pe rformance (e.g., sa les growth, market 

development. and market share) . Speci fica ll y. IT ;ldoption rclmcs to the inst;l llmion of 

information systems and infrastructures to promote supply chain act ivi ties within and 

between organizations. Simple adoption of advanced IT may generate a competitive 

advantage. However. IT adopt ion coupled wi th IT approprint ion could offer more 

potential (Kim et aL. 2006) because IT appropriat ion refl ects a firm 's abil ity to use IT 

wi th an intention to learn from and with supply chain partners to create knowledge and 

other benefits superior to those of competitors . Such combination and con fi guration o f 

IT resources and the capabi lity or the finn to appropriate their benefits should lead to 

positive markel performance (Sanders, 2005). 

In addition to internal IT competency, ex tant research suggests that a fi rm call 

distinguish ilsclr from competi tors by bundling and mobi li zing its supply cha in 

reSOurces to no t only re-spond more timely 10 changing cuSlomer needs and competitor 

slrategies. but also launch new products more efficiently and effect ively 10 the market 

(Lee. 2008). Thus. supply chai n responsiveness can be a process outcome Ihal reflects 
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the capabil iti es o f a finn to combine resourcc-s of different finn s in the suppl y ch~i n to 

take on act ions in light of market changes (Huh et al .. 2007). It underscores Ihe 

importance o f shared e ffo rts between an individual finn and its partners in response to 

ex ternal cha ll enges. Similar to a firm's individua l market rcsponsivene.ss that is found 

to dircct ly contri bute to positi ve firm performance in the literature (I-Iomburg. 

Grozdanovic, & Klarmann, 2007), supply chain responsivene-ss is like ly to create the 

same synergy. In other words. by inc reasing responsiveness in the supp ly chain, the 

firm ' s market per formance. which corresponds 10 its speci fi c mark!..! t goal s such as sales 

growth, market development , and market share, can be enhanced (K illl ct aI. , 2006). 

Further. we suggest thai suppl y chain responsiveness as a process outcome to reneet a 

firm' s capabilities to respond to market cha llcnges is an important mcdi;:ltor, affecting 

the impact of interfirm collaboration on market performance. Although some sludies 

maintain that integrati ve efforts may lead to superior fiml performance. other studies 

caution that such a rel ationship is unlikely to be cSl;:lb li shed without laking into account 

other faclors (Swink el aI., 2007). For example, Sanders and PrelllllS (2005) find that 

interfirm co ll aboration (i.e .. coll~borati on with suppl y chain partners) by itself does not 

directl y lead to firm performance. Rather, it has to go through intrafirm coll aborat ion 

e fforts to achieve positi ve performance. Similarly. in their cmpirical study. Kim ct al. 

(2006) do not fi nd support for the direct re lat ionship between interfirm coordination and 

marke t performance. 
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These previous studies poin t to the same di rection for tbe need to explore the 

unexplained relationship between interfirm collaborati on and performance. We believe 

thai supply chain responsiveness plays a role here. Thai is. supply chain re-sponsivcness 

that denotes the capability ofa finn to deploy resources avai lable along the supply chain 

to ident ify and rcact to market changes. is like ly an important missing link overlooked 

in the li terature . Previolls n:scarch suggests that a supply cha in 's abil ity to quickly ~lIld 

effec tively respond to changing marke t needs is a necessary condi ti on of market 

performance (I lult et al.. 2007). Thus. if a firm can convert both systems collaborat ion 

and strategic co llabo rat ion. two accessible resources, into supply chain respons iveness. 

a strategica lly Illore important organizational routine tlu~n simple lransact ion·based 

coordination. superior markct performance could result. 

1.2.3.7 Control Varillble 

Finn size is often lIsed as a con trol variable as it is found to determine finn performance 

(Kimberly, 1(76). That is, large r firms could , Ceteris porihlls, derive greater synergy 

effects from various finn resources including financial and human resources that can 

lead to enhanced performance. Larger lirms can also take advantage of economies o f 

scale in their business acti vities helping them perfo rm beller in the market. Therefo re. 

firm size, measured by the tota l number or employees in a respondent firm . is included 

as a control variub le when we tesl the e lTecls or interfirm collaborations on supply chain 

responsiveness and Illmket performance (Kim and Lee. 2010) . 
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1.3 Pharmaceutica l Sector in Bangladesh 

Pharmaceut ical sectOr is technologica lly the most developed manufactllring industries 

in Bangladesh and the third largest industry in terms of contribution to government 's 

revenue. The industry contri butes about 1% of the total GOP. There are abou t 250 

licensed pharmaceutical manufacturers in Ihe coun try: however. currently a little over 

100 compO-nies ,I re in opera tion. It is highly concent rated as lOp 20 compani ~s produce 

85% of the reven ue. Accord ing to IMS. a US-based market research finn . the relail 

market size is estimated to be around BDT 84 billion as on 20 11 . 

Bangladesh pharmaceuti cal companies focus primarily On branded gene ric final 

fo rmulations, mostly lI sing imported APls (Act ive Pharmaceuti cn ls Ingredient) , 

Branded gcnerics are a category of drugs. including prescript ion products, that are either 

novel dosage forms of o lT-patent products produced by a manufac turer that is not the 

originator of the molecule. or a molecule copy of an off-paten! product wi th a trade 

name, Abo ut 85% of the drugs sold in Bangladesh are generics and 15% arc patented 

drugs - the structu re diffe rs significantly from the internat ional market. Branded generic 

drugs represent about 25% on average or worldwide pharmaceu ticals sales'; however. 

given the popularity in emerging markets like China. India and Latin America. branded 

generic drugs may we ll dominate the tota l sales within tl decade(BRAC EPL Stock 

I3 rokcragc Ltd. 20 12) . 

Bangladesh manufaclUrcs about 450 generic drugs ro r 5,300 registered brands which 

have 8.300 different fo rms of dosages and strengths. These include a wide range of 
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products from anti·u!ccrants, nouroquinolones. ant i·rheumat ic non-steroid drugs, 110n

narcotic analgcsics. antihistamincs. and ora t anti -diabet ic drugs. Some larger fi nns have 

also sUlried producing anti-cancer and anti-retroviral drugs. Domes tic manufacturers 

account for 97% of the drug sales in the local market while the remai ning 3% are 

imported. This is a complete turnaround over from two/th ree decades back when 

imports used to dominate the market. The imported drugs incl ude essent ia l live savi ng 

drugs and other high quality drugs. The ratio will further increase in favor of the local 

production as some of the big players arc. poised to mamdacture these high quality 

drugs in-house in the future (BRAC EPL Stock Brokemge Ltd, 20 12). 

1.3.1 Mllrke l Size ~H1d Crowlh: 

As stated earlier, the size of the reta il market reached BOT 84.0 bi llion as on 2011 

based on IMS report. The report further stated that. retail sales in the domestic market 

achieved 23.6% growth ;11 20 11 following 23.8% and 16.8% growth in 20 10 and 2009 

respectively. High growth in the last three years (78.8% cumulative and 2 1.4% CAGR) 

meant that the Bangladcsh Pharmacell tical market doubled in just over four years. The 

relai l markcl also crossed U D 1.0 bi ll ion in size in 20 1 \. It is onc of the fastest 

growing sectors in the coun try with an annual ave ragr.: growth rate of 17.2% over the 

last fi ve years and 13. 1 % over tbe last decadc. 

However. consideri ng that IMS does not include rural market in their survey. the actual 

size of the market will va ry sli !:;htly (5%·1 0%). It is estimated thai the retail market 
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represent 90% of the total market; in that respect the total market size (including rural 

market) is expected to be over BOT 90.0 billion at present. 

T:.blc 1.3.1 Rcf<.il Market Size & Growth 

Year Size Crowth 

(BOT b) 

2011 84.0 23.6% 

20 10 68.0 23.8%1 

2009 54.9 16.8% 

2008 47.0 6.9% 

2007 44.0 15.8% 

2006 38.0 4. 1% 

2005 36.5 17.5% 

2004 31. 1 8.6% 

2003 28.6 5.9% 

2002 27.0 10.2% 

2001 24 .5 

Source Sf/IUlr/! P llflr/IUI (,(!II Iit..'((/S Amllf(ll Report!> & fMS RepM/10ll 

1.3.2 Orivcl's behind Markel C"owlh: 

The table 1.3.2 shows some selec ted heal th indicators for Bangladesh. Most of the 

indica tors improved over the last decade which is among some of the factors that 

contributed 10 the growth of the sector. 

- 31 -

Dhaka University Institutional Repository



--' -nlcre has been a gradual demographic shift - li fe expec tanc y improved from 64.7 in 

2000 to 68.3 in 2009 which highli ghts the increased health consc iousness alllong the 

people. Also the income leve l of the population increased over the last decade which 

allowed them to spend morc for healthcare. 

The b~lse wa.s also low as healthcare expenditure was less than 3% o f GOP in 2000 

wilh lota l pharmacelltica l sectOr size of BOT 24.5 billion only in that year. 

[ Increased medical covc r~lge o fpopul ~l tion wi th new hospita ls. 

o Emergence of pri vate hea lthcarc service - a num ber o f lOp class hospita ls s tarted 

operating which includes Apo llo Hospi tals. Square Ilospital s, United Hospitals and 

others. T hese hospitals became very popular wi th the mass population due to their 

quality serv ice; they have been a major fac tor contributing to increased hea lthca re 

expendi ture. 

o Although gove rnment expenditure as a % of tota l healthcare expenditure did not 

improve in the last decade. there has been increased ex penditure in absolu te terms. 

Growth in private expenditure was (he primary reason behind fait in public % of 

expcndi tllre. 

L Income base o f the population has been growing over the last decade. Il ea lth 

expenditure per capita doubled in the last decade. indicating peoplc's wi llingness to 

spend more to rema in heal thy. 
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T:lblc 1.3.2 Seleelcd l1e:llth Indil':t lors for B:tngladesh 

I-Ie l.lli h Indic:.lIors 2009 2008 2005 2000 

Life Expectancy 68.3 68 66.9 64.7 

Govcrnmcnl % in J 1.7% 3 1.4% 34.9% 39.0% 

lota l hea lth expo 

Health expo as % of 3.35% 3.32% 3.2 1% 2.82% 

GDP 

GDP per Capita 607.8 546.9 428.8 363.6 

(CurrenL US$) 

Hea lth expo per 18.4 16.5 12. 1 9. 1 

capital (Current US$) 

Median Age (20 II 23.3 - - -
estimate) 

Poverty Level 3 1.5% NA 40.0% 48.9% 

Smlfl't!. WorM Bllt/Ii 201 J 

1.3.3 Drivers for future G rowth: 

T<lb lc 1.3.3 compares the ind icators with o ther regio ns o f the wo rld and shows that 

Bangladcsh is way bchind other cOlHltri cs. Gove rnment spending proporti on is much 

lower than that in other rcgions - it is onc possi ble area whe re future growth may come 

from. Moreover. the lota l health expend it ure to GDP rat io and hea lth expend iture per 

capita of l3angladcsh (both of which graduall y incrcuscd from 2000) is very low in 

compari son to developed and developing countri cs. S ince the base is st ill ve ry low. we 

cxpect the recen t growth in the loca l reta il market to continuc in the current decade . 

SOl11 e o lhcr factors that will also boost the industry growth incl udc: 
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• Increase in number of modern hospitals 

• In crc~se in level of service/treatment provided 111 the hospitals with 

improved/more modern diagnosti c cqu ipments 

• Genera l people are getti ng more health conscious 

• Growing income level of the people 

• Export of pharmaceutical products 

T:lble 1.3.3 Com parison of hea llh intJic;:.to rs (2009) with other regions : 

Health Indicators 

Life Expectancy 

Government % in total health expo 

Health exp as % of GOP 

Health expo per capital (Current USSj 
Source: World Bank. 201 2 

1.3.4 G rowth Project ions: 

South 
B.ngl,desh World As;, EU USA 

68.3 69.4 

31.7% 60.8% 

3.35% 10.03% 

184 863.6 

65 79.4 78.1 

32.9% 76.1% 48.6% 

3.99% 10.31% 16.21% 

40.2 3.370.7 7.410.2 

Table 1.3.4 shows the hcalthcare expenditure as % of GDP for neighboring countri es to 

Bangladesh as weil as some other developed countri es as well. Bangladesh is way 

below in the Ji st of eoulltri es with only Pakistan be low in terms o f hcahhcare 

expcnditure percentagc. If wc ass ume that Bangladesh is going to achieve 6.5% real 

GOP growth rate over the next Ji ve years and healthcare expenditure to rcach 5% of 
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GOP by that time. then healthcare expenditure in nominal va lue will grow at 15.4% 

annually over the next li ve years. 

Bangladesh has been ~lc hi evi ng around 6% GOP growth nHe Over the last decade. lh.: 

current government has set target to ac hieve even higher gro\Vth rate in this decade. 

with a vision to achieve double-digi t growth within 20 18. As such. it is li kely tbat thc 

actual growth in GOP in the ncxt five ye.lrs will be greater than the projected 6.5% - in 

that case the growth in healthcure expenditure is li kely to be more than our simple 

estimated vnluc of - 15%. 

At present, the retail pharmaceut ical market size is about 1% of GOP and health 

ex penditure is about 3.35% of GOP. Therefore, the phann l1ceuticaJ sector revenue 

accounts fo r - 30% of the healthcarc expenditure. I f we assume that the mtio will remain 

constant over the years, phannaccutical revenue wi II also grow at par - al 15.4% 

nnnually over the next fi ve years. 

Table 1.3.4 I1 ca lthc:lrc cxp as % orG ill' 

Region 2009 2005 2000 
USA '16.2 1% 14.72% 13.4'1% 

lNorld 10.03% 9.73% 9.23% 

UK 9.34% 825% 7.04% 

J3pan 8.35% 8 16% 769% 

AfghanIstan 7.36% 8.76% 8 .29~·:' 

Nlgena 5.82% 6.60% A 56% 

Nepal 581% 591% 5.06% 

Thail3nd 4.3 1% 3.55% 340% 

India 4. 17% 4.03% 4.61% 

Sri Lanka 396% 404% 372% 

Bangladesh 3.35% 3.21% 2.82% 
PaklSlan 2.62% 2.78% 3.02% 

Source: World Bank . 201 2 
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1.3.5 Major 1>I'l),crs: 

Based on the IMS report for the fourth quarter 20 11. Square Pharmaceuticals (DSE: 

SQURPHARMA) holds the top market shMe in the reta il market· 18.7%. follo\\ed by 

Inccpta I>hannaccll ticnis (INCEPTA) . 9.3%. Beximeo Pharl11aceu tie~lls (DSE: 

I3 XPHARMA) - 8.8%. Opsonin Phanna (OI'SON IN) - 5. 1 % and Renata (DSE: 

RENATA)· 4.9%. Ihe top fi ve companies held 46.8% market share in 20 11. slightly 

more thnn thei r 46.2% marke t hold ing in 2010· indicati ng cumulat ive revenue growth 

in excess of the seclor growth. Among the top fi ve. three arc li sted in DSE - Square. 

Bexirnco and Rennla (Table 1.3.5). 

T~lb l c : 1.3.5 M~ljo r plu)'crs in Ihe retai l market 

Company 
Market Size Growth in Market Shllre 

(BOT m) 2011 2011 2010 

Square Pharm<JceutJcals 15,7258 205% 18 7% 19.2% 
Incepta Pharmaceuticals 7,851.5 28.6% 9.3% 9.0% 

8exlmco Pharmaceuticals 7,4150 30.5% B.8% 84% 

Opsonin Pham13 4,275,4 27.2% 5.1% 4.9% 

Renata 4,0768 26.1% 4.9% 4.8% 

Eskayef Bangladesh 3,980.3 18.9% 4.7% 4.9% 

ACI 3,5782 24.9% 4.3% 4.2% 

Acme Pharmaceutical 3.5007 13.7% 4.2% 4.5% 

Aristopharma 3,41 2.8 26.3% 4.1% 4.0% 

Drug International 3,0702 18.9% 3.7% 3.8% 

Top 10 Companies 56,886 5 236% 677% 677% 

Top 20 Companies 71,3825 24.1% 84 .9% B4 6% 

Others COlllp.:lnles 12,66 16 20.7% 15 1% 15.4% 

Total Sector B4.Q¥t 23.6% ---
Source: IMS & World Bank 20 12 
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Figurc 1.3. 1 Growt h of top tcn cornpllnics in 2011 
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In the case of growth. Beximco Pharmaceutica ls ho lds the top growth rate 31 %, 

fo llowed by Incepta Pharmaceuti cals 29% (Figu re 1.3. 1). 

1.3.6 Export and Import: 

Bangladesh's overall export earnings from pharmaceutica ls reached US D 46.0 bi llion 

for the ca lendar year 20 11. reco rding a growth o f 16.1% over USD 39.6 billion in 

cal endar year 20 10. Exports earnings in Q 1'20 12 we re USD 10.9 billion, 5.7% up frolll 

the same period prev io us year. 

Pharmaceut ical ex port from Bangladesh recorded 25.5% gro\vth annually over the last 

seven years. llowever. the growth was not steady across all the years - in fact 111 

FV2009 pl1anll[tcClttical export dropped 1.8% fol lowi ng the global financ ial cris is. In 

fV20 1 J al so, the growth was oill y 1.0% because of sovere ign debt crisis in Europe. 
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Apart fr0111 these IWO years where trade slowed down significantly worldwide, 

pharmaceutical export was robust in all other yea rs. 

Table 1.3.6: Pharlna Exporl (USO m) 

2011 2010 2009 
0 1 lOA 9.4 8.8 
02 12,J 8.7 85 
03 12.3 10. 1 102 

04 10 9 11.4 12.7 

Iotal 4" Q :Nfi 4D I 
Source: Ex pon Promotion Bureau. 20 12 

1.3.7 TlUI'S: 

The World Trade Organization's (WTO) Trade-Related Aspects o f Intell ectua l Property 

Rights (TRIPs) agreement permits Bangladesh to reverse-engineer patented generic 

pharmacelltical products to seH locally and export to markets around the world . The 

1994 WTO agreement TR IPS req uires signatori cs to implement patent protection ror 

al most all products. including pharmaceuti cal s. Iloweve r. article 66 provides Least 

Developed Countri es (LDCs) wi th a breathing space berore introducing rull product 

patent prOlCction. Bangladesh is there rore exempt until 2016 rrom thc reqll ircmell t to 

observe patent protection on reverse-engi neered generi c products destined ror the local 

market. Bangladesh imports approximately 80% or its Acti ve Pharmaceutica l 

Ingredients (A rls) f'or domesti c production. 20% or which arC patented. 
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Banglndesh nlso enjoys some export nd v3ntngcs from TRIPS with regards to export ing 

fo llowing pharmaceutical goods: 

• Bangladesh can export generi c drugs to markets where Ihe palcnt owner has not 

filed for protection. Most drugs on WHO's Model List of Esscnt ial Drugs are 

not patcntt;d. as afTo rdahi lity is one of the criteria u$ed in designating medicines 

as "essen tial:' 

• Bangladesh can export to other LDCs Or non-WTO members which have not 

implemented product patent protection. for example Myunmnr. 

• Bangladesh can also export to a country which has issued a compulsory drug 

license and awarded the production contract to Bangladesh. TRI PS grants 

governments the right to issue a compulsory license for public health purposes, 

which OCcurs when a government overrides a patent and grants another entity 

the right to produce the patented product. Il may do all of this wi thout pay ing 

royalt ies to the patent owner. 

111e cost of importing APls wi ll most likely rise as TRIPS phases in. However. it is 

likely that WTO would extend the facility for another 10 years on ground of public 

health situation and technology transfer issue for producing patent drugs in the LD s. 

WTO will review extension of TRIPS agreement waivers by the end of 20 13. In case 

the TRI PS agreement is not extended beyond 20 I 5, the local manufactu rer will face a 

IlUmber of constraints including: 
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• Import cost ofpmcilted APls are likely 10 increase. 

• The cost of manufacturing patented drugs will al so increase as the companies 

are likely to pay roya lty to lhe original manufar.:lun:r. 

• Export of patented products will become costly. 

Ilowf:vcr. the cost pressure is likely to be associated with a lower proportion of drugs as 

less than 20% drugs are patented in the current market. Moreover, a number of 

blockbuster drugs have already lost patent or arc abou t to lose patent in th t;: internat ional 

market wi th in thi s year. including Plavix. Lipilor. Seroquel. Actos. Enbrel. Singulair, 

Levaquin. Zyprexa and Concerta. With passage of time. Illore drugs are set to lose 

patent ri ghts, as s llch the post TRIPS era (i fit happens in 20 16). is not li kely to have a 

devastati ng impact in the pharmaceutical market in Bangladesh (BRAe EPL Stock 

Brokerage Ltd, 20 12). 

J.4 Objective of the Study 

Review of previous research ind icates that Illany research has been conducted on how to 

manage the different clements of suppl y chain management and a lso how 10 improve 

the performance of suppl y chai n management, nevertheless. the ro le of Information 

technology ill thcse area has received inadequate atten tion. Globalization of world 

economy has made the suppl y chain morc complicated from the managerial point of 

vicw and at the same time the development of information technology is much faster 

than the organi zation can cope wi th it. 
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In Bangladesh. pharmaceuticals sector is a developi ng secto r, Here some of the leading 

pharmaceuti ca ls COI11P ~lI1y follows En terprise Resource Planning (ERP). and they are 

properly managing the whole part - inbound and outbound ofa supp ly chain. This stud y 

will fi nd out the actua l scenario of lI sing IT in SCM of pharmaceutical s sec tor 111 

Bangladesh and al so lind out thc problcm o f traditional suppl y chain of lhis Sector. 

The poten ti al object ive o f this rcse::lrch is to app ly the IT based ctTcctivc suppl y chain 

managemcnt in the Pharmace ut ica ls industry o r Bangladesh, 

For achieving th is object ive. the study will further may be di vided into Ihe fo llowing li sl 

of objeclives: 

• To identify the current supply cha in management 011 IT in the pharmaceut icals 

industry of Bangladesh. 

• To develop the appl ication of IT III SCM of the phannace ul ica ls industry in 

Bangladesh, 

• To examine the implications of the findings on the supply chain management 

and also on inlo nnation technology. 

This research will g ive emphasis on the benefits of IT based SCM and prov ides some 

recommendations for the pharmaceutica ls sec tor o r Oangladesh, 
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1.5 Organization of th e Study 

The stud y is divided into s ix chapters: Chapter I presented the Supply Chain 

Management (SCM). IT and s uppl y chain management. the relation between computer 

and supply cha in. benefits of IT in supply chain management. types of intcdinn 

collaboration in suppl y chain management. overview of pharmaceutica l industry in 

Bang ladesh; The market s ize and growth , market growth , future growth, growth 

projections, major playe rs, export and import of pharmaceutical industry has been 

reviewed. This clwptcr a lso included the objective o f the s tudy. '-laving rat iona li zes the 

research object ive, then the Chapler 2 concent rates on the literature review. It provides 

slages of supply chain management development. an initial theoret ical di scliss ion of the 

ways in which software and internct tools can impact upon SCM initiatives. os well as 

providing a summary ove rview of some of the major software and internet-based tool s 

avai lable. The major e-sourcing software applicat ions for instancc ERr so nware li ke 

SAP and Oracle. the benefits of ERP. application of SAP and Oracle in pharmaceutical 

sectorS, ED I. benefi ts of ED I, inte rnet use in operations, IT and Pharmace uti ca ls 

industry supply ehain management are al so covcred hcre. Hav ing idcntifi cd the gaps in 

previous rescarch , in Chaptcr 3. In addition. in this chapter the conceptua l framework 

and research framework on IT and suppl y chain has been described. Argumen t o f thc 

thesis. research ques ti on and the research methodo logy has al so bccn described. After 

that , Chapter 4 concentrates on the description o f IT and supply chain management in 

thrce pharmHceutical companies 13eximco Pharmaceuticals Ltd. Inccpta 

Pharmaceut icals Ltd and ACI Pharmaceuticals Ltd; and analysis of datu through SPSS 
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package. The major stati stical tools used included. among otbers. de-scriptive stati stics 

and Cronbach's alpha tesl. Having desc ription and data aJla lysis Chapter 5 represents 

the findings of the study and desc ribe the findin g of three pharmaceutical companies -

Bcx imco Pharmaceut icals Ltd. Incepts Pharmaceut icals Ltd and AC! Pharmaceuticals 

Ltd. After findings. Chapter 6 concentrated summary. conclusions and implications of 

the stud y. The study al so recommends few things in the closing. Lastly thi s thesis 

included referencl.!s and append ix. 

1.6 Sum ma ry 

The chapter presented the overview or supply chain management . the use information 

technology and computer in supply chain management, development of IT in supply 

chain management. benefits of IT in supply chain managemen t, types of inter finn 

co llaboration in supp ly chain management and the overview of pharmaceut ica ls 

industry in Bangladesh. The market size and growth . market growth, Future growth. 

growth project ions, major players, export and import or pharmaceut icals industry has 

been re viewed. lIere al so inc luded the justification of thesis ti tle and basic Objective of 

the study. In this chapter a lso included the organization of the thesis. To th is end, the 

forthcom ing chapter will review of li terature in the perspec tive of IT, SCM, 

pharmaceuticals industry suppl y chain and software & Internet-based tools to ass ist 

with the effect ive implementation o f SCM in itiatives. 
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CHAPTER TWO: LITE RATURE REVI EW 

2.0 In trod uction 

This chapter concentrates on literature review of Information Technology (IT) and 

Supply Chain Management (SCM). the de velopment stages of supply chain 

management. various infonllation technologies used in supply chain management i.e. 

app lication of e-business tools. sofiware and internet lools for effective suppl y chain 

management and supply chain management in pharmaceuticals industry. Here I expla in 

all parts of this chapter according to review of previolls literatures. I al so included my 

field wo rk experiences in the discliss ion of each sect ion. 

2.1 Review of Litera ture 

So far we know, a large Ilumber of research studies. articles relating to variolls aspects 

of supply chain have been published at home and abroad. Ilowevcr. criti cal reviews of 

the relevant research studies/articles have been made in this study. 

Lincoln and I3hattacharjee (2007) assessed the structlJre and performance of 

pharmaceutical industry in Bangladesh. They also focused on inlernatio!1;11 trade. raw 

material. production scenario. informal trade. tnriff structure and impact of WTO 

provisions 0 11 phannaceutical industry in Bangladesh. 
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Ahmad et al (2009) developed a scale for the measurement or service quality in 

pharmaceutical supply chain . .Iamhulingam et al (2009) show the importance of both 

procedural and di stribut ive aspects of' rairness on the part of pharmaccutical wholesalers 

as perceived by the pharmacies. Each aspect of fairness plays a more prominent role for 

fostering a panicular type oftrusl. which intlJrtl. leads to loy.ilty. 

Kumar et al (2009) analyzed the phannaceutical supply chain lIsing the DMAIC process 

for improvement of the reverse logisti cs in a rcca ll to avert thc possibility of harm to a 

consumer. Rossetti and Handfield (2011) examined the major forces that are changing 

the way biopharccutical medications are purchased, di stributed. and sold throughout the 

supply chain . The relationshi p between these rorces is mediated by operat ions strategy 

concerning inventory policy. supply chain vi sibility, and desired service levels. 

Klein and Rai (2009) focused On strategic information nows between buyers and 

suppliers within logistics supply chain relationships and on subsequen t re lat ionship 

spec ific performance outcomes. They round that buyer and supplier strategic 

infonllation nows positively impacl the re lat ionship-specific performance o f both 

sharing and receivi ng parties. Specifica ll y, each party gains financially from improved 

management of assets. reduced costs of operations, and enhanced productivity. Buyer 

dependence on the supplier increases buyer strmegic information flows to the supplier. 

Additionally. buyer IT clistomization :md both buyer ami supplier trusting beliefs in the 

receiv ing party positively impact strategic information shari ng with partners. They 

suggested lhat partnerships for supply chain services engage in coopernt ive initiat ives to 
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generate re lat ional rcnts and are an alternati ve to conventiona l "arms length" 

transactional exchanges. 

Sanders (2005) evaluated the benefits ga ined by suppliers when investing in inter· 

organizationa l IT that is aligned with their primary buyer or netwo rk Icader. He found 

IT alignment between supplier and buyer h:IS a direct positive impact on bOlh strategic 

and operationa l performance measures of the supplier. In add ition. IT a lignmelll 

impacts these performance measures indirectly as it encourages integration between 

firm s. 

Li et al (2009) presented a conceptual framework that hypothes izes the nature of the 

relati onships between a firm ' s use of Internet based information technology (IT), supply 

chain planning capabi li ty. and operational perfonmll1ce. They suggested that IT's usc in 

exploi ting cx isting opportuni ties has bo th a direc t effect and indirect eneCl, mediated 

through supply chai n plan ni ng capabili ties, on operational performance. 

Jlong el al (2010) examined the usc of specific s upply cha in in formation technologies 

(IT) for c·commercc. e·procuremcnt. and enterpri se resource planning (ERP). when 

implcmenting lean practices to achieve mass customization (Me). They suggested that 

lean practices can reasonably predict Me performance. They also suggested that e· 

commerce use is a beller predictor of pcrrormance than e-procurelllcnt or ERP for 

service focused manufacturers. E·collll1lcrce and c·procuremcnt appear to be reasonable 

predictors of Me perronnance in product manufacturers. 
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Kim and Lee (20 10) conceptll~li zed systems coll ~bo rat ion and strategic collaboration as 

two essent ial types o f inter fi rm collaborat ion. They also examined the Ill ult iple roles of 

systems co llaboration and strategic collaboration. and how they directl y and ind irec tly 

infl uence a firm "s supply chai n responsive/-less and market perfo rnw l1cc. They suggest 

th~t the sequential relationshi ps among IT competency. in te r fi rm co llaborat ion. and 

supply chai n responsiveness have significant market perfo rmance implicat ions. 

Rai ct al (2006) suggested that integrated IT infrastructu res cnab le fi rms to develop the 

higher order capabili ty of supply cha in process integration. This capability enables 

li rms to un-bundle infonllation flows from phys ical flows. and to share information 

with their supp ly chain partners to create in formation based approaches for superior 

demand planning. fo r the staging and movement o f physical products. and for 

stream li ni ng voluminous and complex li nrulc ia l work processes. Furthermore. IT 

enabled supply chain integration capability results in signilicanl and sustained li nll 

perfonnance ga ins , especiall y in opcrmionnl excel lence and revenue growth. 

Rai ct a l (201 2) identi ficd n set or IT functionali ties-singie location shipping, mul li 

location shipping, supply chain visib ili ty, and linancial sC ltl cment- that can be Llsed to 

manage the fl ows of physica l goods, information, and finances across locations inter

finn logistics processes. They proposed intcrlinn IT capabi lity profi les and interfi rm 

communicat ions have both a direct and an interaction effect 0 11 re lational va lue. 
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Thull (20 10) investigated the relationship between the focus and implementation 

deg ree of internet based IT applications and the scope and orientation of proccss 

oriented integration in global supply chains. 

Aurarno et al (2005) provided empirical evidence of benefits from IT in supply chain 

management. They introduced fi ve proposi ti ons on the use and benefits of IT. First. 

sllccessful companies have devcloped focused e-business so lutions for illlproving 

customer service. Second. improved efficiency a ll ows company personnel to focus 

more on cri tica l business ac ti vities. Third, the use o f c-business sohnions improves 

information quality. Fourth, e-business so lutions suppo rt planning collaborat ion and 

improved agility of the supply network. Finally. to gain strategic benefits. the use of IT 

has to be coupled wi th process redesign. 

Presutt i (2003) emphasized on supply chain management is creat ing a greater focus on 

the supply munugemcnt link in the supply chain. This focus will become even more 

intense as firms corllinue to adopt c-procurcment strategics to levcragc tbe compet itive 

advantages o f the Internet. Supply managers need to understand the impact of 

technology and gai n competency in making a busincss case for c-procurcmenl. The 

implications are profound for the industria lmarketcr. 

Wu et al (2006) suggested that the investment in IT pcr se docs not guarantee t:n hanced 

organiza tional performance. Drawing frolll the resou rce-based vicw. th is study proposes 

that IT-t:nublcd supply chain capabilit it:s arc fi rm-specific and ha rd-tn-copy across 
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organiztlt ions. Thest! capabilit ies can sene as ~l cata lyst in trans forming IT-related 

resourc(!s into higher va lu(! for a firm . -I he findin gs providt: a new perspective til 

evaluating IT investment in the supply chain process. 

Whi te c\ al (2005) suggested that high levels of coordi nation between organizations, 

necessary for improved supply chain performance. demand high Icvels of intcgration 

between partners' information systems. Howevr.:r, these high leve ls of integration 

reduce the ability to frequently and rapidly make changes to trading re lationships. 

something that is a prereq uisite of the ~l gi lity paradigm. Thi s paper seeks to explore how 

a number of emergent in/ormati on systcms offcr the possibility of both deep integrat ion 

and increased nex ibility. Thi s paper is exploratory in natur(! . A single case study of an 

organization seeking to improve supply chain agil ity is reported. Existing litemture and 

the insights provided by the case slUdy are combined to identify a nU1l1b(!r of themes for 

further study. 

Ali and Kumar (20 11 ) analyzed the role of information delivery through information 

and communicat ion technology (ICT) in enhanci ng dec ision-making capabilities of 

Indian f~lrlllers. Users of e-Choupal show significantly beller decision-mak ing apt itudes. 

as compared to nan-users. on various agricultural practi ces across the agricultural 

supply chain . Further, socio-demographic backgrounds o /' the users such as educati on 

levels. thc soc ial category they belong to. incomr.: levels and landholding size also playa 

significant role in impacting decision-making aptitudes. The impact is particularly 

prominent in prod uction planning and post-harvest and marketing related dec isions. 
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Policy implica tions of these findings are di scussed. The study emphasizes the 

importance of designing leT enabled information systems to suit the socio

demogwphie profile of the lIser groups. 

Johnson ct a l (2007) ana lyzed the drivers and outcomes of e-busincss technology lI SC in 

the supply chain. Using tt combination of case studies and survey datu from a diverse 

sample of industri es, the research examines how industry Contex t. firm characteri stics 

and firm-l evel strategic n.:sources. such as purchasing teams. influence the exploi tation 

of' c-business technologies and the re lationship between c-busincss technology usc and 

firm perfonlla ll ce. Based on a synthesis of related li teratures fr0 111 transaction cost 

economics and the relational view of the supply chain , a two-dimensional framework 

for e-business technology is proposed with transactional and re lational dimensions. 

However, empirica l analysis indicated that transactional techno logies can be further 

subdivided into two factors: dyadic cooperat ion and price determination. Signi fi cant 

differences were found between the two dimensions in terms of their overall levels of 

adoption. with dyad ic coordination being the most \vidciy adopted. In add ition. the 

development of strategic resources expanded. in particular internal and customer tearns, 

the use o f e-bus iness techno logies expanded. Purchasing organizational structu re and 

finn size al so were positi vely rel uted to the aJoption o f transactional e-busincss 

techno logies. Fi nally, of parti cular imporlance to practitioners. e-business technologies 

targeted at reducing dyadic coordination costS lead to improved financi al perrormancc. 
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Byrd and Davidson (2003) exam ined the impact of information technology (IT) on the 

supply chain through a survey of225 large for.profi t U firms. Specifica ll y, it invo lved 

the determination of IT antecedents to IT impac t on the suppl y chain and the effec t that 

these rehHionships had on overall finn performance. The respondents were primarily 

chief informat ion officers and other top IT execut ives. The factors in the study were 

validated using con firmato ry factor analysis, A model fe<lturing the IT an tecedents, IT 

impact on the supply chain, and lirm perfonnance was evaluated using a stfllctural 

equation analysis. The data used lit well with the hypothesized relationships in the 

model. as all links wcre significant. The findings here suggested that the antecedents. IT 

department technical quality, IT plan util ization, ,l nd top management of IT positively 

affected IT impact on the supply chain. The results a lso revealed a positive relationship 

between IT impact and firm performance. 

Wu and Chang (20 12) indicated that there arc signi fi cant differences betwecn external 

diffusion and the two earli er stages, adoption and internal diffusion. on the four BSe 

perspecti ves. Furthermore, all of the four perspectives are \vell real ized at ex ternal 

diffus ion stage. Implicat ions for manage rs and scholars are di scussed. 

Bendavid and Boeck (201 1) presented a Radio· Frequcncy Identi fi cation (RFID)· 

enabled traceability systcm for the management of consignment and high va lue 

products requiring item level tr:lceability in a hospital environment. The so lution can be 

considered (i) as an alternative to RFiO-enabled cabinets used in the replenishmcnt of 

consignment and high va lue supplies in certain operating rooms, cardiac catheterization 
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laboratories and intcrventional radio logy departments. or (ii) as a complementary 

solution fac ili tating the tracking of medic;ll devices removed from RFID-cnubled 

cabinets. In short. the cnd-to-end traceabili ty o f med ical products in the hcalthcare 

supply chain can be signi fi camly enhanced. In another research. Rahman (2003) 

disc lI sscd how Internet is be ing llscd in the management of vario ll s Hreas of supply 

chai n. 

Ranganathan et c.1 (20 11 ) focused on two mai n objectives - (i) to understand the key 

antecedents that arlect the web enablement of SCM activi ties; (i i) to document the 

performance impacts o f web-enabled SCM efforts. Based on a large-scale, 

questionna ire survey of North American organizations. we assessed the innucnce of six 

factors namcly - supplier synergy, information intensity. managerial IT knowledge. 

interoperab le IT infrastructure, perceived IT returns on investments (RO I) and formal 

gove rnance mechan isms - on the extent o f web-enabled SCM. The result s of the stud y 

revcaled a strong pos itive influence of supplier synergy, information intens ity. 

manageri al IT knowledge. inter-operabil ity and formal governance mechanisms on the 

ex tent of web-enabled SCM. They also found a negati ve association between relat ive 

cost- benefi t pe rceptions and the ex tent of web-enabled SCM. Further. we also found 

strong posi tive associat ion between ex tent of wcb-enabled SCM and the benefits 

rea lized frol11 SCM efforts. They di sclIss the implications of thei r resu lts fo r research 

and practi ce. 
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Dehning et al (2007) examined the financia l benefits of information technology 

investments around newly adopted IT-based suppl y chain managcment (SCM) systems 

by 123 manufacturing firms over the period 1 994-2000.111ey fonn hypotheses using the 

vn luc chain to specify the expected financial impact of SCM systems. Dy examining the 

change in financial performance prc- and post-adoption controlling for industry median 

changes in performance, they find that SCM systems increase gross margin, inven tory 

turnover, market share. return on sa les, and reduce se lling. general. and administrat ive 

expenses. They also prov ide a model showing how process improvements around 

suppl y chain initiati ves combine to improve overall performance. Finally. they show 

that contextual effects such as firms in the high-tech industry and the scope of the 

suppl y chain implementation have dramatic cfTccts on the overall financia l perfonllance 

resulting from suppl y chain implementations. 

Devaraj et al (2007) hypothesized that while there may be no direct benefit of e

Business technologies on performance, these technologies might support CLlstomer 

integration and supplier integration in the supply chain, which in turn might impact 

operating perfonnance. To exam ine their hypotheses. they collected data from 

respondents who focllscd their responses to a single major product the process that 

manufactures it. a significant customer. and an important suppli cr. Their analyses 

showed that there was no direct benefit of e-Busincss technologies on performance: 

however these technologies supported customer integration and supplier integration. 

Further. sllpplier integration was found to positive ly impact cost, quality. flexibility. and 

delivery performance; however there was no relati onship between Cllstomer integration 
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and performancc. Consequen tl y, there is a relationship between e-Busincss technologies 

and supplier integration that leads to beller performance. Further. there is an interacti ve 

effect between customer integration and supplier integration that support s the notion 

that finn s that have both forms of intcgralion, supported bye- Business techno logies. 

significantly outperform the others. 

Zhou and Benton (2007) showed that ( I) effect ive information sharing significantly 

enhances effective supply chain practice: (2) supply chain dynamism has significant 

positive influence on effec ti ve info rmat ion sharing as well as effecti ve supply chain 

practice. Supply chain dynamism has more influence on information sharing than 

supply chain practice; (3) and effective supply chain practice becomes more important 

when the level of informati on sharing increases. The findings show that both effective 

info1l11ation sharing and effective supply cha in practice are criti cal in ac hieving good 

supply chain performance. 

Klein (2007) examined supply chain management relationships between servIce 

providers and client s, foclising on the perfo rmance impacts of (1) the level of 

customization implcmcntcd by clients using vendor provided c-Busincss solutions and 

(2) thc subsequent real time access achieved with respect to operational information 

mai ntained by vendors. The study a lso foclises on the impacts of the provider' s 

information exchange behav ior and both parties' level of tru.s !. Using dyadic data 

co llected from a logisti cs services provider and 91 clien ts, findings show that the level 

of cuslom ization and rea l timc information access has a direct positive impact on 
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performance outcomes reali zed by both . Additionall y. results demonstrate that 

provider's level of trust in the clie nt positi vely influences their informat ion exchange 

behavior. and in turn . information exchange behav ior pos iti ve ly impacts client 

custom i7.3tio l1s. 

Kroes and Ghosh (20 10) evaluated the degree of congruence ( fi t o r alignment) between 

a firm 's out solJre ing dr ivers and its competit ive prioriti es and assess the impact of 

congruence on both suppl y chain performance and business performance. using 

empirical data co ll ected from manufacturing business units operat ing in the United 

States. They find outsourcing congruence across all fi ve competiti ve prioriti es to be 

pos itively and significantly related to suppl y chain performance. They a lso tind the 

level of supply chain perfo rmance in a firm to be positively and significantly associated 

with the firm 's business performance. 

Cao and Zhnng (2011 ) indicated that suppl y chain collaboration improves coll aborative 

advantage and indeed has a bottom-line influence on firm performance, and 

collaborati ve advantage is an intermediate variable that enables suppl y chain partners to 

achieve synergies and create superior performance. A further analys is of the moderation 

effect o r fi rm size revea ls thal co llaborati ve advantage completely mediates the 

relat ionship between supply chain collaboration and firm performance fo r small firm s 

whilc it partia ll y mediates the rel ationship fo r medium and large lirms. 

- 55 -

Dhaka University Institutional Repository



Parmigiani et al (20 11 ) spotlighted the dimensions of control and accountability that 

collectively determine stakeholder exposure. and show how thi s new construct arfects 

the linkages between suppl y chain capabilities. con fi guration, and performance. In 

particular. th is anal ysis revea1.s that the natu re or stakeholder exposure determines how 

social/env ironmenta l technica l and relational capabilities impact soc ial and 

environmental ou tcomes. They conclude with implications for research and practice, 

di scuss ing how current suppl y chain theories must be extended to incorporate ex ternal 

stakeholders. to clarify strategies and idenliry potentia l pitfa ll s. ::lI1d to better predict 

performance outcomes. 

Rexhausen el al (20 12) examined the relative impact of re levant practices associated 

with demand and distribution management. They al so collected data from 116 multi· 

national companies based in Europe and analyzed it lLsing struelllraJ equation modeli ng 

techniques. The results of the study suggest that (i) high demand management 

perfonllance has a substantial pos itive impact on the overall supply chain pe rrormance. 

(ii) this e ffect is stronger than that of di stribution management pe rformance. and (iii) 

there is no evidence that demand management might be an enab ler for effective 

distribution managemcnt. 

Amran i et al (20 12) investigated by simulation thc sensitivity of the suppl y chain 's 

pcrfo rm unce 10 the variations of two main suppl y comm itments negotiated by contract: 

nex ibi lit y rate and frozen hori zon. Each partner belonging to the SC of the OEM 

pcrforms its own production planning process. A generic ana lytica l model was proposed 
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and applied to simulate the decisional behavior of each panner in planning its 

production act ivities. Contractual constraints (resulting from supply contracts) are 

fo rmali zed and incorporated into the modcl to allow the study of thei r impact. 

Experiments are c~lrried out through a mobile phone SC case study confronted wi th 

market nuctu8tion. The performance of a partne r and a SC is assessed via differen t 

indicators. mainly the cost nne! the reliabilit y. The computational resul ts address some 

manage rial find ings that are helpful in defining an interesting Sllppl)' contract along the 

SC to achieve global performance. 

e ho et a l (2012) developed a framework of service supply chain performance 

measurement. B;:lsed on the strategic. tactical and operat ional level performance in a 

service supply chain. measures and mctrics are di scussed. The emphasis is on 

performance measures dea li ng with service supp ly chain processes such as demand 

management. customcr re lationship management, supp lier relationship management , 

capac ity and rcsource management , se rvice performance. info rmation and technology 

management and service supply chain finance. And to prioriti ze service supply chain 

performance measuremen t indicators to improve service supply chain perfonllance. a 

methodology based on the ex tent fu zzy analyt ic hierarchy process is stressed. The 

devcloped framework of service supply chain performance mcasuremen t is applied to 

the hotel supply chain. The results of thi s study are usefu l both to pract itioners in the 

service supp ly chai n and to researche rs carryi ng out further studies in the fi eld. 
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Akkermans et al (2003) conducted 23 Dutch supp ly chain execulives of European 

nllllti ·nntionals. Findings from tbis exploratory stud y were threefold. Firs t. our 

execu tives have identified the fo llowing key SCM issues for the coming years: ( I) 

further integration of act ivities between suppliers and customers across the entire suppl y 

chain: (2) on-going changes in supply chai n needs and requ ired fl ex ibi lity from IT; (3) 

morc mass CUSIOl1lizalion of products and services lead ing 10 increasing assonments 

whi le decreasing cycle times and inventories: (4) thc locus of the drivers scat o f the 

entire supply chain and (5) suppl y cha ins consisting o f several independent enterprises. 

The second main finding is that the panel ex pen s saw only a modest role for ERP in 

improv ing future supply chain effecti veness and a clear ri sk of ERP actually limit ing 

progress in SCM. ERP was seen as offering a pos itive contribution to only four of the 

top 12 fu ture suppl y chain issues: ( I) more clistomization of products and services: (2) 

more standardi zed processes and information; (3) the need for worldwide IT systems; 

and (4) greater transparency o f the marketplace. Impli ci.Hions for s ubsequent research 

and management pract ice arc di scussed. The following key limitat ions o f current ERr 

systems in providing crfect ive SCM suppon emerge as the third fi nd ing from thi s 

exploratory study: ( I) their insufficient ex tended enterprise functi onality in cross ing 

organ izational boundaries; (2) their inflexibility \0 ever-changing supply chain needs. 

(3) their lack o f functiona lity beyond managing transactions, and (4) the ir closed and 

nOIl-Tllodular system architecture. These limitations stem from the fact that the first 

generation o f ERP prodllcts has been designed to integra te the various operati ons of an 

indi vidual fi rm. In 1110dcrn SCM. however. the unit o ranalysis has become a network of 

organi zations, renderi ng these ERP products inadequate in the new economy. 
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Gunasekaran and ga i (2004) Hllcmpled 10 fi nd ways to improve their nexibili ty and 

responsiveness and in turn competiti veness by changing the ir operations strategy, 

methods and technologies thai include the implementation of SCM paradigm and 

informat ion techno logy (IT). Ilowever. a thorough and cri tical review of literat ure is yet 

to be carried out with the object ive of bringing out pertinent r.1ctors and lI serul insights 

into the role and implications of IT in scr..,!. In thi s paper. the literature available on IT 

in SCM have been classi fied using suilable criteria and then cri tically reviewed to 

develop n framework for studying the 3pplications of [T in SCM. Based on this rev iew 

and analysis, recommendations have been made regard ing the application of IT in SCM 

and some fUlure research directions arc indicated. 

Lee et al (201 1) examined coordinat ion problems and corresponding incentive 

mechanisms between a manur.'lClurer and a retail er for joi ntl y investing in a new 

technology that has the potential to improve the efficiency and security of the suppl y 

chain. They show that depending on the relative strength o f the efficiency and security 

concerns. supply chain stakeholders in a decentralized suppl y chain face two dilTerent 

coordination problems in investing in Ihe new technology: ( I) when security concerns 

are nOI strong enough 10 dominate e ffi ciency concerns, stakeholders Illay not have a 

suili cient incenti ve to invest; therefore, ::11 l e~l s t one stakeholder under invests. lllC ir 

ana lysis shows that internal incen tive mechanisms. such as investmen t cost sharing 

between ~takeholders. are not likely to resolve this undcrin vcsll1l cnt; instead, ex ternal 

financia l incentive mechanisms, such as tax incenti ves, need to be considered. (2) When 
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securit y concerns are strong enough to dominate efficiency concerns. stakeholders may 

not invest at all because of the uncertainty of o ther stakeholders ' behavior. rather than 

the lack of an incentive to invest in the technology. Thei r analysis shows that external 

interventions. such as impos ing a penalty for a breach ofseclirity. can be used as a way 

of reduc ing such behavio ral uncertai nty . 

Li et al (2009) investigated the relationship among three factors: IT implement3tion. 

supply chai n integration (SCI). and SCPo It presents a conceptual st ructure model in 

which IT implementation can affec t SCP either directly or indirectly. via SC I. 

Daiaco ll ectcdfrom182Chi nesecompaniesarc ana lyzed using structural equation 

modeling. The results suggest that IT implementat ion has no direct e ffect 011 SC Po but 

instead that it enhances SCI> through its positive effect on SCI. These findi ngs highlight 

the importance for companies to promote SCI and implement IT as an enable r. 

Breen and Crawford (2005) examined the ro le of e-commerce in hospita l pharmacy in 

the procurement of pharmaceuti ca ls and determine how Ihis has improvcd the inte rnal 

pharmaccut ica l supply chain. Whilst e·cOl11mcrce is in its infancy in thi s area it is still 

considered to be an important facet of supply chain managl..!l1lcn l. E·lrading within 

Nat ionall-lea lth Service (N HS) pharmacies is conducted via electronic daw. interchange 

(ED I) offering proven bene fits and ensu ring the enic ien t and effecti vc transmission of 

data between remote parties. They supported Ihat there arc bene fits to be ga ined from 

introduc ing EDI into a purchasi ng departmenl as the nex t logica l step towards a total c· 

commcrce so lution (inte rnet based) and instigating quality improvements. T hey also 
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proposed that the implementation and usc of e-commcrce in hospital pharmacies can be 

aligned with progress made in small to med ium se ized enterprises. 

Afrin (20 10) examined thc perfoflnuncc ofsuppi y cha il1ll1al1agel11 cnt pcrtinent to third 

party li sted phannaceutical companies applying some paramcters such as order taking. 

delivery and possession of raw materials and fini shed products. informat ion of suppliers 

and so 011. 

Thus it appears frolll the preceding discussions that IT use in supply chai n have not 

been addressed in Bangladesh. It wo uld . thcrcfore. not be unjustified to state that 

present stLldy is the first of its kind in Bangladesh and can be used for gllidelincs for the 

similar studies in ycars ahead. 

2.2 Shlges of Supply C hain Ma nagement Development 

Historically. synchronizing the supply chain has always occupied a central posit ion in 

the management of the enterpri se. linking business marketing and sa les strategies with 

manufacturing. inventory. and se rvice executi on. As far back as the beginning of tbe 

twen ti eth century. cconomists considered the acti vities ~Issoc iated wi th effecti vely 

managi ng business channels to be the crucial mechanism by which goods and services 

were exchanged through the economic system. However. despite its importance. thi s 

concept. first lermed lo~is'ics. wns slow to develop. Most business executi ves 

considered the channel management function to be o f Dil ly tacti ca l importance and. 
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because of the scope and lack of intcgration among supply network nodes. virtually 

imposs ible to manage as an integrated runction. In nlct, it was not untillhe laic I 960s, 

when cost pressures and the availability of computerized infoflllation tools enabled 

forward- looking companies to begin to dramatically revamp the nature and functi on or 

the supply chain that the strategic opportun ities afforded by logistics began to emerge. 

Thc SCM concept could be said to cons ist offivc distinct rlHlI1agemcnt stages. 

The first can be descri bed as the era of internal logistics departmentalism. In the second 

stage. logisti cs began the migration from organizmional decentralization to 

ce lll ralizat ion of core func tions dri ven by new att itudes associated with cost 

optimization and customer service. Stage three wi tnessed the dramatic expans ion o f 

logistics beyond a narrow concern with internal warehousing and transportation to 

cmbrace new concepts calling for the linkage of internal operations with analogous 

funct ions performed by channel trading partners. As the concept of channel 

relationships grew, the old logistics concept gave way. in stage-four. to full supply 

chain managemen t. Today, wi th the app lication or Internet technology to the SCM 

concept. wc can describe SCM as entering into stage fi ve. c-SCM. Thcse stages are 

portrayed in Tl:lblc 2.1 which is on the nex t page (63). 
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Table 2.1 SCM Management Stage-os 
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Aner analyze the stages of give n tab le 2. 1 and related literature. I ex plain here a short 

di scussion of each stage. n lC di scussion are as follows: 

First Stage - Logistics Occcntrnliztltion 

Il istorically. the first stage of SCM occurred in the period extending from the latc 

century to the earl y 19605. During thi s era logisti cs was not perceived as a source of 

s igni fican t competiti ve advantage. Viewed essentially as an intermediary function 

concerned with inventory management and delivery, it was fe lt that logistics could not 

make ll111ch of a contribution to pro fitability and . there fo re. was not worthy o f much 

capi tal investment. It was accorded little management status. and assigned less qualified 

staff. Fo r the most part, companies segmented logistics activit ies, dividing them among 

operations fu nctions, such as sa les. productio n. and accounting. No t o nl y were act ivit ies 

that were naturall y supportive, such as procurement management , inbound 

transportat ion. and inve ntory management. separated from one another, but narrow 

departmental performance measurements also pitted logistic s functions agai nst each 

other. The result was a rather di sj ointed. relati ve ly uncoordinated . and COSIl y 

managemen t of logisti cs act ivi ties. 

In an era when process and delivery cycle timcs were lo ng, global competiti on 

practi call y nOll-existent . and the marketpl ace driven by mass production and mass 

di st ribution. logisti cs decentwli zatiol1 was a mino r problem fo r most compan ies. By the 

carly I 960s, however, changes in the business climate were fo rcing executives to 

rethink their logisti cs strateg ies. To begin wi th , expanding product lines, demand ror 
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shorter cycle times. and growing competition had begun to expose the dramat ic wastes 

and inefficiencies of logistics decentralizat ion. Second. execu ti ves were finding 

themselves handcuffed by the lack of a unified logistics planning and execution 

strategy. Logistics res ponsibilities were scatlered throughout the orgunization, and no 

single manager was responsible for integrating channel managemcnt activi ti es with the 

rest of the business. Fina ll y. logistics decentral izat ion had made it impossib le to pursue 

e rlect ive cost trade-off strategies. Logist ics performance was often caught in a 

pcrformance measurcment paradox. For example, transportation might seek to reduce 

costs by requ iri ng a higher payload-to-cost ratio. even if the decision resu lted in higher 

inventories. 

By the mid-1 960s it was c lear that the exist ing structure and purpose o f logisti cs and 

channel management functions were in need of serious rev ision. As late as 1969, 

Donald Bowersox. the dean of modern logistics managemcnt. lamented that the 

management science of logistics was still in its infi1ncy. There was no standardization of 

tenns or a commonl y accepted vocabulary. No one was qu ite surc what form a 

revamped logistics function should look like. Should it be attached LO the firm 's 

marketing funct ion? Should it be attached to manufacturing? Should it be a department 

on ils own? What would be the impact on logistics of the growth of computerized 

technology? 
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Second Stage - Total Cost Mun:lgcmcnt 

The second stage in the evolution of S M can be said to revolve around two critical 

focal points. The lirsl can be described as the co nee ned c (fon made by companies to 

cen trali ze logistics runctions into a single management system. By mergi ng what 

prev iolls ly had been a series of rragmented runctions into a single depanmellt. it would 

be poss ible to decrease indi vidual costs assoc iated with transpol1ation. inventory. and 

physical di stribution. while s imultaneously increasing the productivity or the logisti cs 

system as a whole. Second. it was hoped that cent rali zation wou ld facilitate the 

application of the IOlal COsl concepl to log istics. The objective of this strategy is to 

stri ve to minimize the total cost of logisti cs, rather tban focus on reducing the costs of 

one or two specific logistics functions, s llch as trallspol1ation or warehousing. A much 

larger assumption was that. because logisti cs costs and customer service were 

reciproca l. it would be easy to calculate tbe cost trade·offs necessary to balance total 

logistics costs with marketing and sa les objec tives. 

TIle movemcnt toward logistics centra lizat ion was driven by three converging rw.:turs. 

To begin with. as the econom ic and energy cri ses of the mid· 1970s dramatically drove 

up inventory carryi ng costs. the Illmketpl;lce began to demand sma ller order quantiti es 

and morc frcquen t deliveries from the ir suppl y partners. Second. ex plosions in product 

lincs during the period required eve ryo ne in the suppl y channel to deli ver products on 

time. ave rt obsolescence. and prevent channel inventory imbalances. Finally. new 

concepts of marke ting. pricing. and promotion faci li tated by the computer necessitated a 
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thorough change In the cumbersome. fragmented methods of traditional chan nel 

mnnagement. 

In addition to the operational demands driving reinvention o f the logistics, a numbcr of 

new ideas regarding the strateg ic place o f logist ics in the ente rprise were cmerging 

simultaneously. Thc first was the growing rea li zation that . in :jtcad of a disconnec ted 

series of functions. log istics should rather bc considered as a single intcgrated supply 

system. Complementary to thi s new idea of log isti cs was the applicat ion of new 

computerized technologies and management methods. During thi s period. computcrs 

became much more sophisticated. less costly. and more accessib le. Also. new 

management methods centering on j ust-in-time (J IT), zero inventories. and qual ity 

management permitted companies to be more flexible and responsive. fu rther eroding 

the old logistics model. Finally. logistics centrali zat ion was further accentuated by the 

realization that effec tive execut ion of logisti cs functi ons was criti ca l to expand ing 

cllstomer service. As the era of mass production and mass di stribution faded. companies 

found themselves looking 10 logisti cs capab ilities to ass ist in ga ining and sustaining 

compet iti vc ad vantage through the coordinat ion of channel resources. 

Third Stage - Integrated Functions 

Du ri ng the 1 980s, entcrprise executi ves became increasingly aware that focusing solely 

on the total cost o f logis ti c.s represented a pass ive approach to channel managemen t. 

This nwarencss was driven by thc radica l changes occurring in what was rapidl y 

becoming a global marketplace. If the decade could be compressed into two 
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quintessent ial catchwords. they would be competition and qU{Jlily managemellf. 

Competition came in the foml of tremendous prcssure fro l11 global companies. often 

deploying radicall y new management philosophies and organ izational structures that 

rea lized unhcard·of levels of producti vi ty. quality. and pro fi tab ili ty. The th reat al so 

came frOIll a new view of the place of qual ity and how it cou ld be implemented to 

capture marketplace advantage. Management concepts. dri ven by J IT and tow! qualify 

mal1agcmfJf1I (TQM) philosophies. were providi ng competitors wi th tools to compress 

li mc out or development cycles. engi neer more flex ible and lean processes. tap into the 

creat ive powers of the wo rk force, and generate ent ire ly new fonns of competitive 

advantage. 

Businesses res ponded to these challenges by foc llsing. fi rst o f aU. on revam ping thei r 

organizations. ei ther through corporate restructuring or by searching for methods to 

achieve cost reductions, work· force retrai ning, the applicat ion o f technology to improve 

produeti vities, more careful use of rixed and variable assets. strategic outsourcing. and 

identi fication of customcrs, produc ts. and markets provid ing the greatest potential for 

competitive advantage. Second. companies began to understand that logistics and other 

channel managcment functions could bc Icveraged as a dynamic force capable of 

wi nning customers beyond the exec lit ion of traditional l11arketing objectives. 

Competi tive values, such as speed of delivcry, val uc·added services. development time 

to market. materia ls acquisition. and prod uct avai labili ty. cou ld be realized when the 
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entire organization worked together. both internally and 111 close colhlboralion with 

suppl y chain trading pm1ners. 

One of the most significant rcsults of thc challenges of the 1980s was the recognition 

that logistics itself const ituted a signifi cant competiti ve weapon. Up to this period, mosl 

cxcclJli vcs had vicwcd logistics as playing a tactical role. with lillie impact on corporatc 

:strategic planning. l3y the mid·1 980s. however. companies began to understand that. by 

enabling organizations to pursue both cost/operat ional and service/value advantages 

through continuous process improvement and closer integration with channel partners. 

logistics could provide enormous strategic valuc. 

By enab li ng tradi ng partners not onl y to integrate their logistics functions but also to 

converge supporting efforts occurring in marketing, product development, inventory 

and manuHlcturing capaci ty planning. and quality management. companies could tap 

into rese rvoirs of virtual resources and competencies unattainuble by even the largest of 

corporations acting independent ly. The reali zation of thi s opportunity is the subjcct 

maller of stage· four SCM . 

Fourth St:lgc - Supply Ch~,in Mal1~'gcmcnt 

During the mid·1990s. companies began to expand the concepts of integrated logistics 

and supply channel management to embrace the new rca lities of the marketplace. The 

acceleration of globalizat ion. the increasing pow~r of the customer demanding ever 

higher levels of se rvice and slJpplier agility. organizational recnginecring. thi rd p~lrl y 
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businesses to look beyond the integrated logisti cs parad igm in the search for new 

strategic models. The pressure of responding to these new challenges compelled 

organizations to implement what onl y can be ca ll ed a dramatic paradigm shift frol11 

stage- three logistics to SCM. nlC fundamental feature of the integrated logistics model 

was the merger o f channel management functions with those of trading partners targeted 

at improvi ng customer service and towl cost reduction ac ross whole channels. In 

contrast, at the Core of phase four organil.al ions is a di stinct recogni tion that competi ti ve 

advantage can onl y be built by optimi zing and synchronizing the productive 

competencies of each channel trading partner to realize entirely new levels of customer 

va lue. Using the slIpply elwin operafions reference (SCOR) model as a benchmark, the 

differences between stage- three logistics and stage-four SCM cun be clearl y illustrated. 

PIa" 

In stage-three logisti cs, Illost business funct ions were still inward looking. Finns 

focused their energies on internal company scenario planning, business modeling, and 

corporate resource allocation management. ERP systems and sequential process 

management tools assisted managers to execute c1mnnel-level inventory nows, 

transportation, and customer fulfillment. In cont rast, stage-four SCM companies began 

to perceive themselves and the supply networks to which thcy belonged as .value 

chains. Knowing the total cost to all Iletwo rk partners and optimizing the customcr

winning ve loc ity of co llecti ve supply channel competcncics became the central focus. 

Companies began to deploy channel optimil ation software and communications 

enabling tools likc EDl to network their ERP systems, in order to provide visibility to 

requirements nceds across the entire network . 
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Source 

Companies wilh siage-three sourcing functi ons utilize the integrated logisti cs concept to 

merge thei r procurement needs with the capabil ities of the ir channe l suppliers. The goal 

is to reduce costs and lead times. share criti ca l planning data. ,Issurc quality and 

deli very reliab ility, and dcvcJop win-win partnerships. In cont rust, stage-four SC M 

sourcing functions perceive thei r suppliers as e~ten s ion s of a s ingle supply chain 

system. Besides achiev ing the benefi ts of integrated logistics, a crit ica l goa l of SCM

driven companies is to uti li ze channe l data to execute vo lume purchas ing to benefit a ll 

network trading p,)rtllcrs . When possib le, computerized ex tranet technologies are used 

to assemble channel collaborative re lat ionships pointing toward consortia buying. 

Transportation and warehousing costs are reduced by the joi nt ut ilization of outsourc ing 

opportunities, thereby reducing the overall assets invested in chan nel invento ries. 

Make 

Stage-three organizations resist sharing product design and process techno logies. 

Normally. collaboration in this area is undertaken in response to quality managemcnt 

ce rtification or when it is fo und to be more economical to outsouree manufhcturi ng. 

There is minimal networki ng between trading partners when it comes to compufer aided 

design (CA D) and ERP manufacturing databnses. Stage- four companies, 0 11 the o ther 

hand, seek to make collnborative des ign planning and scheduling with their suppl y 

chains a fundamental issue. When possiblc, they seek to close ly integrate their ERP 

systems to elim inate time and cost lip and down the suppl y channel. SCM firms also 
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understand tbat speedy product des iglHo-market occurs when they seek to leverage the 

competencies and resources of channel partners to generate vi rtual manufacturing 

environments thm are capable of being as agile and scalcable as necessary to take 

adva ntage of every marketplace opportunit y. 

Deliver 

Customer management in slage· th ree companies is square ly focused on making internal 

sales functions more e ffic ient. A heavy priority is placed on basic available-to-promise 

functionality. fi ni shed goods management, und determining the proper timing of 

distribution channel differentia tion. While there is some limited sharing of speci fi c 

info rmation 0 11 market segments and customers, databases arc cons idered proprietary, 

and pric ing data is ra rely shared. In contrast, stage-four SCM fi rms are focused on 

reducing logistics costs and channel redundancies by converging chan nel partner 

warehouse space. transportati on equipment, and de li very capabi li ti es. Customer 

management looks toward automation tools to facilitate fi eld sa les, capability to 

pl'omise tools. customer relarionship managemelll (CRM) so ftware. mass 

cllstomization, and ava ilability of genera l supply cha in reposi tories of joint trading 

partner market and customer data. 

Stage- four SCM organi i!ations possess the power to move beyond a narrow foclIs on 

channel logistics optim ization to onc where channel pa l1ners stri ve to identi fy the best 

corc compclcncies and collaborati ve relationships among their tradi ng part ners in the 

search for new capabi lities to reali ze continuous breakthroughs in product design. 
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manufacturing. delivery. customer service. cost management. and va lue-added services 

before the competition, T hrough the app lication of SCM tools that seek to network 

whole suppl y channels. enterprises have the capability to view themselves and thei r 

channel partners as ex tended vi rtual organizations, possessed of radica ll y new methods 

of creating marketplace val ue. 

Fifch Shlgc - C-SUIlIlI), Ch ~li n M:tn~lgcl11cnc 

Today. the app li cation of Internet technology has propelled the Supply Chain 

Management (SCM) concept to a new dimension, Originating as a management method 

to optimize internal costs and producti vities. SCM has evo lved. through the app li cation 

of e-business technologies. into a powerful strateg ic funct ion capable of engendering 

radically new customer value propositions through the arc hitecting o f external, Internet

enabled co ll aborati ve channel partnerships. Actual izing e-SCM is a three-step process, 

Companies beg in first with the integration of suppl y chan nel fun ct ions within the 

enterprise. All example would be integrating sa les and logistics so that the customer, 

rather than depa rtmenta l measurements, would receive top attention. T he nex t step 

would be to integrate ac ross trading partners chan nel operations fun ct ions. such as 

transportation, channe l inven tories. and ro recasting. Finally, the hi ghest level wOLdd be 

ac hieved by utili zing the power of the Internet to synchronize the channel funct ions of 

the enti re suppl y network into a si ng le. sca lable vi rtual enterpri se. capable of' optimizing 

core competencies and resources from anywhere at any time in the suppl y chai n to meet 

market opportunities. 
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2.2.1 Application of c-busincss too ls 

To apply the e-busincss tools properly III Supply Chain Mantlgclllcnt systems the 

folluwi ng things ure considered: 

Product amI Process Design 

;\s product life cycles continue to decline and development costs soar. (inns have been 

quick to util ize Internet enablers to link customers to the design process. promote 

collaborati ve. cross-company des ign teams, and integrate physical and inte llectual 

assets and competencies in an eff0l1 to increase speed to market and lillle to prompt. In 

the past. efforts utilizing traditional product data management systems and exchange of 

design data had been expensive, cumbersome. and inefficient. Internet technologies. on 

the other hand, now provide interoperable. low cost. rcal-time linkages between trading 

partners. For example, Adaptec, a semiconductor manufacturer, is connected through its 

Web-based network to its manufacturing and assembly partners in Taiwan, I'long Kong, 

and Japan. During product development, chip designers send des igns and diagrams 

through the network to thei r partner cOllnterparts for review, simulat ion, and rea l-world 

testing, Test outcomes are immediately cOlll lllunicated to Adaptec for redesign or 

approval. Since the enti re process can be perrormed in real lime. product des ign ~Ind 

market introduction have been dramatic<llly cut. 

e-Marketplaces tlml Exchanges 

Sales and procurement have trad itionally been concerned wi th proprietary channels 

characteri zed by long-te rm relationships. negot iation over lengthy contracts, long lead 
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times, and fixed margins. Today, the Internet is completely reshaping thi s environment. 

Companies can now buy and sell across a wide variety of Internet enab led marketplaces 

ranging from independent and private exchanges to auction sites. As an example, 

Inge rsoll-Rand ha'; launched a bus iness-Io-business (1328) service provider lIn it 

desig.ned to help companies with annual sales of under $900 mi llion who purchase 

similar types of products as Ingerso ll -Rand. The goal is to get participators from the 

bollom tier of the supply base to Olltsource their purchas ing effort to the site. In 

addi ti on, the site plans to give smaller suppliers a chance to participate in collaboration. 

program deve lopment. problem solving. <lnd design issues. 

Col/flborafil1e Plmlllillg 

Histori ca ll y. enterprises were averse to sharing cri ti cal planning infornlation concerni ng 

forecas ts. sa les demand, supply requi rements, and new product introducti on. Such 

information was considered proprietary and strictly rese rved for internal strategic 

planning functions. Today. as many organizat ions increasingly ouisource non core 

functions to network partners, the ability to transfer planning information online and 

real-ti me to what is rapidly becoming a vi rtual supply chai n has become a necessity. 

The challenge has become how to transfer product and planning informa ti on acrosS the 

business netwo rk to achieve the two-way co llabo ration necessary fo r joint decision

making. Fuji lsu Computer Products or America. Inc. (Fe l>A), San Jose, CA. responded 

to the need fo r greater planning collaboration with their trading partners data by 

implementing state-of-the-a rt supply chain planning solhvare. The system provides 

FCPA employees with the ability to access and manage information about product 
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forecasting, avai lability, and deployment throughout various stages in the supply ehain 

process. The resu lt is that FCPA can track inventory levels and sources of supply, 

evaluale options and make dccisions qu ickly. and refresh the supply chain database as 

needed. 

Fulflllmelll Mtllwgemeltt 

The co llapse of the dot-com era in 2000 revea led one of the great weaknessc-s of e

busi ness. Customers may have access to product information and can place orders at the 

speed o f light, but actual fulfillment is stilt a complex affair that occurs in the phys ical 

world ofl11;:t1crials handling and transpol1ation. Solving thi s crucial problem requires the 

highest level of supply chain collaborat ion and takes thc form of substituting, ~IS much 

as poss ible. information for physical flows of inventory. Some of the methods 

incorporate traditional tools. such as product postponement. while others util ize Wcb

based network functions, providing logistics partners with the capability to consolidate 

and ship inventories from anywhere in the supply network and gcnerate thc physical 

infrastructures to traverse the last mile to the customer. An example would be the 

strategic partnership between Ford Motor Company and UPS Logistics. Usi ng real-time 

Wcb-based technologies with leading edge di stribution nctwork design and exccut ion, 

the alliance is designed to reduce by up to 40% the time required to dcliver vehicles 

from Ford pl ants to the customer. 

As thi s section concludes, it is clear that channel management is no longer the loose 

combination of business functions characteristic of stagcs one and two logistics. The 
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systcm provides pinpoint ne twork operat ions capability through rcal-t ime reporting by 

Autogist ics people at every node in the delivery channel. New Internet-enabl ing 

technologies and management modcls havc not onl y obscured company functional 

boundarics. they have also blurred the boundaries that separate trad in g, partners. 

transformi ng oncc isolated channel fu nctions into unified. virtual supply chain systcms. 

Tuday's tOp companies are uSlIlg Internet connec tivity to reassemble and energIze 

supply chai n managcment procc-sses that span trading partners to acti vate core 

competencies and aeee iemlc cross-enterprisc processes. They are also us ing Web 

technologies to enable new mcthods of providi ng cllstomer va lue by openi ng new sa les 

channels as Ihey migrate from pure bricks and morta r to click-and-mortar business 

architectures (Ross. 2003). 

2.3 Softwa re a nd Internet tools for effective Supply Chain 
Management 

In this section, the scope for software and Internet-bascd tools to ass ist with the 

cffeet ive implementat ion of SCM init iat ives is di sc llssed. The sec ti on provides an in itial 

theore ti ca l disc llssion of the ways in which so Hware and Internet tools can impact upon 

SCM in itiatives. as wel l as providing a sllmmary overview of some of the major 

so Hware and Internet·based \0015 avai lable. This section a lso provides a decision-

making framework to nllow managcrs to understand whether so liware and Internet-

based applications will be beneficial in implementing particltl ar types of S M 

in itiat ives. The di scussion dcmonstmtcs that, while there arc some tools that may assist 
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eM initiatives. many of the current tools ava ilab le arc not necessari ly directly 

re levant. Furthermore. those that are relevant tend to assist primarily with process 

effic iency in iti at ives associaled with the erad icat ion of waste resulting from poor 

information now. 

2.3. 1 Benefi t Perspect ivc ofSoftw~lrc and Inter net Tools for SCM I nil i ~lI i \'('s 

The first question that a pract itioner must ask when considering the relmive utili ty o f 

any software or Internet tool for SCM iniliali ves concerns Ihe purpose of the SCM 

initiati ve itsel f. This is an important questioll because there has been tremendous hype 

ill recent years (not least from potential appl ication providers) about how the Internet 

and software applications will enable companies to ' opt imize' the efficiency o f thei r 

supply chains. At the outse t, therefore, it is imperat ive that we understand theoreti ca ll y 

and practica ll y what any SCM in it iative is seeking to achieve. and on ly then conside r 

the ways in which any software and Internet based tools can 3ssist with such initiatives. 

As we saw earli cr, SCM initiatives can be focused on three very different (if sometimes 

inter-related) areas: 

• Process e fl'i ciency to reduce costs in the deli very of ex isting goods and services. 

• Innovfltions to changc the runctionality of the goods and services produced. 

• Achievement o f both these desired outcomes at the same time. 

It is clear. therefore, that at the outset pract itioncrs must be sure about the rea l purpose 

of any SCM ini tiat ive and fundamcntally understand how any parti cular software or 
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Internet·based tool will . or will not assist with the deli very of any spec ifically desired 

outcome (Cox. Andrew 2003). 

It is important to understand, however, thm these optimization benefits only occur if the 

kcy problcm in the suppl y chain is one associated with a lack of timely and accurate 

information - and all the players in the chain are signed up to the same information 

management software systems. While there are clearly major problems of thi s nature in 

supp ly chains. one has also to recognize that many of tile problems that SCM initiatives 

arc trying to reso lve (even wi thin process efficiency focused approaches) may not relate 

to information now at 1111. 

It may be that, the major benefi ts of a SCM ini tiat ive ari se us a resu lt of bringing 

together all the players in the supp ly chain through supplier networks or supplier 

assoc iat ion meet ings. In such mee tings the supply chain players arc Software and 

Internet too ls for effect ive SCM to develop a common understandi ng of physical 

operat ional problems and not just those created by the now of order· re lated 

in fo rmat ion. 

Indeed, one can argue that much of the best pract ice In SCM arises from the 

development of thi s common understanding amongst participants about the suboptimal 

physical processes that exist withi n companies and the ways in which they opcrntc 

inte rnally. The benefi ts of SCM init iat ives may then ari se due to the will ingness of 

participants to work together to redesign processes and systems to allow oplimization 
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through a common understanding of problems. In such c ircumstances it is a sharing of 

problems rather than having timely and aCCllratc information that wi ll he the basis on 

which the SCM initiative succeeds, not the avai labili ty of the latest software or Internet· 

based systems and processes to link infonnation flow. 

There is a lso ;;mother problem that relates to the IOl'k·i n problem that faces any buyer 

when it se lects and insta ll s particular software or Internet- based ttpp licutions. While 

recognizing the significance of accurate and tilllely info rmat ion flow for supply chain 

optimization. il is al so essen ti al that practitioners understand that buying IT applications 

has unique problems in its own right. This is because, while there may be many 

suppl iers of IT software applications pre·contraclllally. once a sourc ing dec ision has 

been taken to usc one supplier a buyer is often inadvertently committed to a situation of 

post.contraclual lock·in to one application supplier. In other words, what may be a 

compctiti ve market pre·contracluatly rapidly becomes one of single sourced supplier 

dominance post contract uall y. This can also crea te immcnse problems operationall y if 

the buyer is not careful since the buyer is not just being locked in to a long·tc rm 

re lationship wi th the IT infrastructure/a pplication provider. but may a lso be potenti ally 

locked into a penn anent re lationship with operational suppli ers of goods and services. 

The reason fo r thi s is that software and IT costs make heavy demands on the budgets o f 

all companies . and it is highl y li kely that once dedicated investmcnts in so flware and IT 

infrastructure systems have been madc, thc buyer may find it ex treme ly dinicult to ex it 

frol11 the operat iona l suppl y relationships that have been created . This ma)' not be a 

problem if the buyer is worki ng wi th the bcst suppliers poss ible, but it could becomc a 
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maj or issue if. over lime. new and more innovative potential suppliers become avail able 

who cannot mtlke the dedicated software and IT investments that a buyer may wish 

them to make, Or if the swi tching costs for Ihe buyer to move to them are also too high 

because of incompati ble IT systems. 

It may be the case Ihal fa r-sighted suppliers (both of sofhvare appl ication systems and 

of operat ional goods and services) understand thi s problem of post-contract ual supplier 

dominancc and are keen to encourage buye rs to become locked-in to parti cu lar 

infrastructure systems and software tools, so that switching later will become 

diflicult . 

The buyer o f so ft wa re and Internet-based tools must, there fore. think care full y about 

exit from ex isting applications over the long term and not j ust focus on the immediate 

short-term benefits that can be achieved from the initial optimization of SCM process 

e fficiencies. If they do not. then they may rind later that they are in a sub-opt imal 

suppl y chain re lationship. The problem of power !llllst be considered care full y here and 

muSI " IWHYS be factored into any spec ific supply chain so ft ware and Internet-based 

sourcing dec ision. 

Nevertheless there delinitely appear to be some circumstances in process e fficiency 

SCM inili rtli vcs when son ware and Internet-based tools will provide signiri can t 

benefits. Thc benefits from types of thesc appli cations are perhaps less apparent when 

onc cons iders product/servicc innovution SCM initiati ves (Cox, Andrew 2003). 
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2.3.2 The Major E-Sourcing Software Applications 

In Supply Chai n Management systems can be used various e-sourcing software. Here 

these software applications are given below: 

1.3.1. 1 £RP Softovllre 

ERP (Enterpri se Resource Planning) sofiwarc is the internal technological hub of the 

organization. It is lIsed to support ex isting business strategies and provides the company 

with the nexibili ty required to improve customer responsiveness (the demand-side) lind 

to beller manage production needs, inve ntory and the procurement of inputs (the 

supply-side), It is also the ultimate tool Jo r a llocating scarce resources. Using ERP, a 

company can create a new information foundat ion (that is organized, consistent, 

codified and standardized) by replacing the ex isting diverse legacy systems, 

ERP so fi ware tools took the concepts of MRP (Materials Requ ircment Planning) ~lI1d 

attempted to integrate other departments tlnd functions that were outside the 

manufacturing-planning arena but were still related. Essentially, ERP systems are the 

software infrastructure that faci litates tbe now of information between all functions in a 

company (c.g .. malllJ fac turing. finance. HR, sales and marketing, logistics and 

procurement). 

ERP systems can be visuali zed as hugc database applications for storing transaction 

data driven by sofi ware that connects the components of tbe company. When data 

becomes available at one point in the business. it courses its way through the software. 
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which automatically calculates the effect of the transaction on other arcus slich as 

manufacturing. in\;entory, logistics, and procurement. invo icing and booking the sale to 

the financial ledger. 

ERP deals with a highl y complex: problcm - organizing and executing the mi llions of 

transactions that arc required to e ffi cientl y operme a modern business. ERP so ft ware 

companies sec sourcing as a data processing and database management problem, not as 

a mathcmaticalmodcJing and supply chai n optimization problem. lIowever, while these 

systcms arc not ori ented towa rds problem solving. £ RP vendors have purchtlscd 

vendors in the other markets to prov ide modeling/solving capabilit ics. 

ERP software companies are very we ll kJl0Wn, The industry is led by SAl' AG and 

Qmclc - two of the world's largest software companies - and a lso includes Saan, 

PeoplcSo l1 and JD Edwards. This market plays host to about 60 other suppliers. Despite 

lhe power of the leading players, the intensi ty of competition is forcing ERI> software 

companies to rethink the ir products' role wi thi n the organization. They are seeking 

ways to broaden flUlctionali ty by incorporating front-end technology, to create trading 

communit ies through portals and to forge coll;:lborative associations with Internet-bused 

technology ~lIld other suppliers. 
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T:lblc 2.2. Shang & Seddon (2000) ERr> business benefits framework 

Benefit dimensions and Benefit categories 

I.Opcr:ltion:ll 

1.1 COSt reduction 

1.2 Cyclc time rcduction 

1.3 Productiv ity improvement 

1.4 Daltl qua lity improvement 

1.5 Customer serv ices improvement 

2. M:tn:l~l'ri:,1 
2. 1 Better resource management 

2.2 Better dec isiolHllakillg 

2.3 Better pcrfornwnce control 

3. Stnllcgic 

3. 1 Supports currcnt and future business growth plan 

3.2 Supports bus iness allinnccs 

3.3 Supports business innovation 

3.4 Supports cost leadership 

3.5 Supports product differentiation 

3.6 Supports extemallinkages 

3.7 Enables worldwide expansion 

3.8 Enables e-business 

4. IT infnlslruclurc 

4.1 Increased business flexibility 

4.2 IT cost rcduction 

4.3 Incrcased IT infrastructure capability 

5.0rganiz:lliomll 

5. 1 Supports busincss organi zational changes 

5.2 facilitates business learning and broadens employee ski ll s 

5.3 Empowenllcnt 

5.4 Changed culture with a common vision 

5.5 Changed cmployee behavior wilh a shifted focus 

5.6 BeHer employee morale and satisfact ion 

Source: Shang. S. & Seddon, 1'.13 . (2000), .• A comprehensive framework for class ifying 
the bencfits of ERIl systems." In: Proceedil1Ks oj fhe 6th Americlis (.iJlljerence 0 11 

InlormatiolJ Systems, Chung, H. (cd.). Association for Information Syslems, Long 
Beach,CA, USA. pp. 1005- 1014. 
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1.3.1.1 ERP Sa/tlllflre: SAP 0111/ Drucie 

The AP is known as SAP AG. SAP AG (Systems App lications and Products in Data 
Processing) 

SA P AG is the lead ing globa l provider of clicnt Iscrver business app li cation solutions. 

Its fl agship is its R/3 dient Iscrver system. which \\as re leased in 1992 (William!; and 

Hart. 1997). SAP AG is a German multinat ional software corporat ion that makes 

enterprise so ftware to manage bus iness operat ions and customer relations. 

Headquartered in Wa lldor f. 13aden-WOrttemberg. with regional onices around the 

world, SA P is the market leader in ente rprise app li cation software. The company's best-

known software products arc its ente rprise resource planni ng app lication (SA P ERP), its 

enterprise data warehouse so lution - SAP Business Warehouse (SA P 8W), SA P 

Busi ness Objects software. and most recen tly, Sybase mobile products and in-memory 

comput ing .ppliance SA P I·IANA (Wiki pedia, 20 12; SAP 20 12). 

).- Componcnts ofthc SA P Solution 

SAP has commi tted itse lf to the goal of integrating and improvi ng the fl ow o f 

informa ti on withi n the network of strategic and operationa l managemcnt tasks (figure 

2.1) which is on nex t page (86). 
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Figure 2.1 Business C l assi fic ~lIjo n of SA P Products 
Source; Meier, M. , Sinzig, W. , Mertens, P. (2005), Emerprise Mallagemenl willi SAP 
SEMIBlIsiness Analylics, pri nger. Nurnbcrg . 

The analytical application which SA P ca ll s SAP SEMIRA provides a full range o f 

functionality for corporate govern<1l1ce. SA P St rategic Enterprise Management (SA P 

SEM) supplies the function s needed for strategic decis ion making. SA P Business 

Anlllytics (SA P BA) controls the business processes in co rporate g.roups and their 

business unit s. The SA P SEM rind SA P SA software form a unit (SAP SEM/BA). 

·86· 

Dhaka University Institutional Repository



Business PloMing 
& Simulollon 

SEM.BPS 

. - ........ -· 1Mo_ ""'"..",... . -...,..F __ _ .......-..-1 

. Co. _of 
l'l.ltring .--

• -w..CApI.oI "" __ 
. ~ofl''--' ....... 
.c-_~ 

· '""'" 
• Coo.! c..- "'""""' 
.-~ 

Roaneiol 
Analydcs 

Strategic Enterprise Management 

O",Inet. 
Con~idallon 

SEM-OCS 

St~ R.lation. 
ahlp~enl 

SE .. ..sRM 

.c ___ o.. • __ _ 

up ....... -
.-. 
--~ ~ 

Corporare and BUsiness Unir Matlagemenr 

.c:--~ 
·c_v_ . c-___ 

.~ ' 

.-._.,... 

.~c_r:..-........- ._~ 

• s.-tpOuon • r:...--c;.,.o;r;." 

Business Process Concrol 

CU51on»r RtloliOllship 
Analytic. 

CRW Allolytics 

Supply Chain 
Anolydcs 

SCM Allolytics 

Business Analytics 

Product Llfecyclt 
Analytic. 

Pl.M Analytics 

figure 2.2 Componenls and Functions of SAP SEMfBA 

Bu,ineu Irlfom\Mion 
Collection 
SEM·BIC 

• Sipoo, ." -",of -_. 
.--~
~--• £dtIoIcI_ ....... _ _£-.....F_ 

.-... -~ 

.~T_ANIyoK 

Human Resoulce 
ArloIytlcs 

HR Analytlcs 

Source: Meier. M .. Sinzig, W .. Mertens, P. (2005), Enterprise MClI1of{emenl wilh 'AP 
SEMIBlIsil1ess Ano/ylics. Springer. Nurnbe rg. 

Additional e lements o f the package are the SA P Business Information Warehouse (SAP 

BW). SA P Content Managemcnt®. the mySA P Enterprise Portal®. and SA P Business 

Framework Architecture®. The operational levc\ includes systems such as SA P R/3. 

mySA P@ Customer Relationship Managemcnt@ (mySA P CRM®). mySA P Supply 

Chain Management (mySAP SCM®). and mySA P Product Lifecyc le Management 

(mySA P PLM®). Figure 2.3 presents an overview of the system components that will 

be described in greater deta il below. 

In addi ti on to the software funt,; tiuna li ty. the systems al so provide domain-specifi c 

informat ion models that SAP refers to as Bllsiness Con/ell!. Examples of Business 
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Content in SAP SEMIBA are measure catalogs. ca lculation schemas fo r measures in 

value-based management. and Strategy Tcmplates. 

Applicat ion sof1ware hand les business tasks. di stinguishing it from the system software 

(operating systems for pes and networks) and system-re lated software (database 

systems. middlew<lrc. and so on), Many software provide rs and consultants now use the 

abbreviated form applications. although th is may not be ideal in some contex ts. Since 

the terms application and application :,y slem have specia l meanings at SA p, Application 

can refer to SAP SEMfBA as a whole, to a single component such as SEM-BPS or 

SCM Analyti es, or to a specifi c task within a component (such as personnel planni ng), 

For SAP, an application system is always a physica ll y installed application. 

Fle)(lble 
Integration 

Analyr/Cill 
App//CiJtJOns 
(SAP SEMlBA) 

Enterp rise Portal I Business Framework 

Strateg ic 
Enterprise Management 

Business 
Ana lytic,s 
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Figu re 2.3 Systcms COllllloncfl l s 
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ouree: Meier. M .. Sinzig. W., Mertens, p, (2005), Enrerprisc M(II /{lf.!,cmelll wilh SAf 
SEMIBflsiness AnalYlics, Springer, Nurn bcrg. 
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2.3.2.3 Corpofflte ,md Busiuess U,,;t 1I1tmllgeme"t w;th Strategic Ettterprise 

Mallagemellt 

SA P SEM is used to determine. define. communicate. and implement stratcgics either 

for an ent ire group of companies. an individual company in a group. or an 

organizational uni t with in a COI11P~H1Y (such as a busi ness area or pro fit center). The 

systcm Rlcilitatcs the co llection and eva luation of information from internal and 

ex ternal sources required for environmental and business analys is. It also prov ides 

functions for the subsequent identifi cat ion. evaluat ion. and selection of alternati ve 

strategies. The se lected strategy must be fOnlllllated, quantified, and described ill 

relation to the existing strategies orthe compan y. This is fo llowed by opcrationuli satiol1. 

which converts the general requ irements into concrete plans step-by-step down to the 

level of measures. 

SAP SEM thus functions us a 1001 for coordinating the managers and employees 

involved in the planning and decision-making process. It also furthers communication 

wi th stakeholders. To bc able to test whether the requirements were implemented and 

the anticipated effects reali zed, actual va lues for the measured variables must be 

co llected, aggregated, and consolidated, and then presented in a form appropriate fo r the 

user (Performance Measurement and strategic feedback). 

1.3.2.4 I'roce.\'s CtJIIlro/ with Bm;"ess A lla(vt;cs 

Business Anal yti cs extends SAP SEM to include ope rat io l1 a ll11an~l gc l11 cl11 tasks (that is, 

decisions intended to improve bus iness processes). The goal is to combine process-
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spec ific data (including non·financia l data) with as pects of accounti ng. The rocus is On 

situational, problem·oriented ad hoc analyses. which alert managers that a decision is 

needed. and that support the evaluation of a lternat ive courses of ac tion regarding their 

potential contribution to company strategy. Business Analytics lhus forges a link 

between the management level and Ihe operalional level. 

The term ww/ysis should be understood here in its broadest sense. It includes modeling, 

simulating, planni ng. and evaluating de fi ned subject areas. Such analysis is not limited 

to the firm itsel!: but can include cooperat ive scenarios with other fi nns (£l1Ierprise and 

Exrraprise COl/frolling). The mai n target groups are therefore middle and lower 

management as well as employees with starr fu nclions, such as management 

accountants and irllernal consultants. 

2.3.2.5 OperfltioJlal Applic(l1iolls. Antlly tical Applictl tiolls. SA P JJW, tllUl SA P COlltem 

MOlIllgeme" t 

All the issues or the sub-section arc discussed be low: 

}.- SA l) Business Information Wl1rchousc 

Data integration - meani ng the global avai lab ili ty and consistency of mctadata and 

business data - is achieved by employi ng SA P BW in conjunction with SAP Content 

Management. The quan tit ative data for SAP SEM/BA resides in SAP OW. 

The Administrator Workbench is the centra l administration tool or SAP BW for 

modeli ng, retri ev ing. and S lo rin ~ data. This tool monitors and cont rols the overall 
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process - from the ex traction of data frol11 source systems to data storage. It also 

enables data loading processes to be scheduled, triggered, and monitored. AP I3 W can 

integrate data frol11 completely different sources. stich as from one or more SA P RI3 

Systems Or other ERP so flware. Th is integration is real ized through Business 

Application Programming Intcrfaces (BAPls). External contents such ;lS bcnchmarking 

datu are used as well. 

The SAP BW server cons ists of a singing engine which handles the data transfer frol11 

the source systcms. plus the Metadaw Manager. tht.: Dat~l Manager. and the memory 

areas (master data, metadata repository, Persistent Staging Area (PSA). Operational 

Data Store (ODS), and InfoCubes) for management of metadata and business data . 

The mastcr data reposi tory holds the master data, while the mctadata repository contains 

I1lctadata that describe a ll data struclllrcs within SA P BW. The PSi\ is essentially an 

"inbox" in SA P BW where data is cleaned up and transformed by transfer rules before 

reachi ng the O DS. An ODS object conta ins cleaned-up transaction data (Meier ct al , 

2005). 

SA P Business All-in-One fo r Life Sciences, special ized for pharmaceut ical companie-s. 

is a comprehensive elllcrprise resource planning (ERr) solut ion based on proven 

industry best practices. Des igned for rapid implementation at a predefined price. it 

deli vers a fast ROI to hclp you increase sales and decrease costs. 

The software so lution support s thc business processes that phan1l3ceuli cal companies 

depend on, incl ud ing; 
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Desigl1 and dew/opmc1/I - Support co re innovation processes to deliver Iife.saving 

products rapidly and assure safe. superi or therapeutic outcomes. 

Demand and supply halancing - Enable li fe sc iences companies wit h fluctuating 

demand and high product complex ity to sense and respond faster and smarter to global 

demand and supp ly dynamics. 

Quality management tlml compliance - Adhere to a growing number of regulations. 

Strcngthcn decision maki ng - Monitor execution and busi ness even ts. implement 

process changes. and execu te quick ly across the business network . 

Financials and controlling - Improve admi nistrati ve and accounting e rti ciency, satisfy 

legal and fiscal req uiremell ts, and analyze pro fitabi lily. 

;.. Business IJcncfits 

The basic business benefit of this section is given be low: 

• Improve ertieieney with a so lution that has the funct ionality to support 

yo ur busi ness processes. 

• Lower toW I cost of ownership with a sca lab le and fl ex ib le solution that 

lets you implemen t enterprise·wide changes and deploy them globa lly. 

• on fidentl y grow your business with the help of proven ERP soOware 

rrom SA P. 

• Improve limc to va lue by leveraging too ls that help yO ll run eve ry facet 

o f yo ur business q uickly and smoothl y (Wikipedia, 20 12). 
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1.3.2.6 Drtlcle 

Over the past 20 years, no area of busi ness operations has changed Illore thun supply 

chain. Streamli ning internal operations is no longer enough to effectively compete. 

Today, in order 10 be successful. companies must trans form their supply chains into 

value chains. And Oracle oITers a unique inlormalion~drivc n va lue chain management 

approach to developing so lutions that help companies achieve value chain 

t ransf a rm a t ion. 

The Illost complete sui!e or supply chain applic<l! ions, Oracle supp ly chain Tll '.IIlagt:ml!ll! 

is comprised of: value chain planning. value chain e:-.ec lltion. product lifccycle 

management. advanced procurement. asset lifccycle manugcment, order orchestration 

and fulfi llment , and manufacturing. Oracle customers can adopt the entire suite or 

indiv idual applications. This allows organizations to create a self-funding path to val ue 

chain transformation as the financ ial success o f initial implementat ions feeds future 

initiatives. 

Many companies. across all industries, have discovered that Oracle Sllpply chain 

management is ri ght for their business. Oracle also transformed its own operat ions 

llsing Oracle applications when it completed an overhaul o f Sun's business practices 

over a twelve month period. Start your own transformation story today (Oracle, 201 2). 

l"J ~r;-; 

~ "\if -1 ..... ff ,.;-! "')", 

~- ~ : ""n't-t 
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;,. Benefit s of Oracle 

Oracle deli vers key functiona li ty built specifica ll y for pharmaceuti cal. hiotechnology. 

and medica l device enterprises. so we can maximi z.e innova ti on and di scovery. 

111:1rkctplace agility. and ROI. The benefits of orocle arc g iven below: 

• Combined c linical dutu management and electronic data capture solution with 

thc most comprehens ive native electronic reco rds and signalUrcs so lut ion. 

• So lutions for aggregating cli ni ca l and non·clinical data for analysis, reporting. 

and submiss ion 

• Adverse evcn t lmd product complai llll11anagemcnl capabilities 

• I>roccss manufacturing so lutions that fully enable lean init iatives in a regulatory 

compliant environmerll 

• Built · in GMP business process Supp0l1 . and comprehensive capabilities to track. 

trace, and authenticate drug chain of clls tody 

• Embedded analyti cs that combine on-line and o rr- line capabilities 

• TIle world's leading eRM. with industry-spec ific life sciences functionality. 

available via the cloud and on-prcmisc. 
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;.... Ontdc in the Pharmaceulica ls and lJiolechnology Induslr)' 

In order to develop Oracle system in the Pharmaceutical s Industry SCM. then we can 

get the accurate information and manage rs can take the appropriate deci sion. Oracle 

a lso provide fo llowing benefits: 

• Improve operational efJiciency and clin ica l trial outcomes with 

capabi lities to manage hundreds of simultaneous trial s in a 

regulatory complianlmonner. 

• Im prove the quality of clinical data 

• Streamline clinical analysis. reporting. and submission, and 

maintain a single source for adve rse event data submission and 

repo n ing. 

• Automate enforcement o f compliance requi rements. and assure 

products comply with industry qua li ty and safety standards. 

• Track. trace. and authcnticate produc ts 

• Improvc physician segmentat ion and targeting for persona li zed, 

dfecti ve sa les in teracti ons. 

• Enhance the qua lity. consistency, and speed of medica l 

cOlllmunication (Oracle. 20 12). 
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2.3.3 The M:ljor Intcrnct Sourcing App lications 

The use of the Internet in business-Io-busines s supply chain applications has grown 

rapidly in recent years, From basic use in the area of transportation and warehousing, 

the Internet is now being used to man~ge key suppl y chain activities including raw 

materials inventory management. sophisticated warehousing. fini shed goods inve ntory 

management. production scheduling, purchasing. procurement and customcr servicc. 

New tools in the areas of e-Procurement. e-Requisition ing, e-Auctioning, e-Markets, e

Fulfillmen t. e-Des ign and Manufacturing. e-supply chain collaboration and 

synchronization. e- rea l-time event monitoring, e-optimal pric ing and e- Iogistics co

ordination expand thc operat ional and strategic options 3vai lable 10 fi nns in the area of 

sOlll'cing in genera l and SCM spccific3l1y. 

Even with the caveats in troduced in our earl ier d iscuss ion, the benefits of the use of c

applications in the field of sourc ing and SCM can be mult i-dimensional. In addition to 

improv ing the quali ty or information fl ows and speeding up comm unication between 

buyers and their supp liers at all s tages of the supply chain, their lise may al so lead to 

lower transaction COSIS, lower purchase prices, increased leve ls or se rvice, enhanced 

asset productivity. reduced logisti cs costs and increased operational flexibility in terms 

of delivery and response time. Un til the advent of the lJ1lcrnel . the abi lity of firms to 

achieve these goal s was lim ited. since the communication and knowledge li nks in the 

ex isting suppl y chains did not bring together all the key databases. Also, there was. and 

in some eases still is, justifiable reluctance on the part of firms in the supply cha in to 
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share data with each other. This hesitancy is due to a vari ety o r ractors. including the 

perceived threat or giving away compet itive advantage to other firm s. the sharing or 

scnsitive inronl1ation such as inventory leve ls and production schedules wi th other 

channclmembers and the potential orJos ing clistomers to other compet itors. 

To unde rstand hm\' the Internet provides addit iona l sourcing and SCM tools, \"e discuss 

potcllIini applications in six major areas: 

• EDI 

• Procurement ; 

• Inventory management; 

• Transportation planning: 

• Customer serviccs; 

• I.)roduction scheduling. 

2.3.3.1 EDI 

Electronic data interchange (EDI) is the structured transmission o r data between 

organ izations by e lectronic means, which is used to transrer e lectronic documents or 

business data rrom onc compu ter system to another computer sys tem, i.c. rrom one 

trading partner to another trading partner wi thout human intervention. It is m OrC than 

mert.! e-m<lil ; for instance, organi zations might replace bills of lading and even cheq ues 

with appropriate EOlmcssages. 

EDI provides a technica l basis for comlll t.! rc ial "conversations" between two entities, 

either internal or ex tcrnal. Notc the perception that "E DI " constitutes the entire 
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electronic data interchange paradigm, including the transmission, message flow. 

document fonnat. and software used to interpret the documents. EDI standards describe 

the ri gorous format of electronic documents. EDI is vcry useful in supply chains 

(Wikipcdia . 2012). 

T:tb lc 2.3: T he benefits of adoptinG EO I 

Benefi t Description 

Faster communication Dala avai lable ror processIng by receipt within minutes or 

creation by sender 

Cost savings No re-keying of data or printing and checking of rcports 

Accuracy No transcription errors or misilllcrprctation o f faxes 

Reli abil ity Less documents delayed or lost in post 

Business process Many processes drivcn by paper now-EDI provides the 

redcsign capabil ity opportun ity to fe-examine these and eliminate non-value steps 

faster deli ve ry times Reduct ion of keyi ng and checking at supplier end can reduce 

lead times by up to one day 

Deli very priority ED! orders picked up at specific poi nts in day and therefore 

are processed before olhers 

• Source: Convatcc Ltd! Bnstol Myers SqUlbbs Pharmaccutlcals Ltd ( 1999), EDI 
II/jormlllioll /Jooklel , Convatec Ltd, CheSler. pp. I-12. 

2.1.1.2 Procuremellt Oil lite Internet 

The usc of the Internet for purchasing has dcve loped rapid ly over the last len years. It 

has fundamentally stream lined the funct ion and is now lIsed for a va riety of key 

purchasing activ ities including communicl.ltion with suppliers. checking and compari ng 

supplie r price quolcs and making purchases from suppliers' catalogues. General 

- 98 -

Dhaka University Institutional Repository



Electric. fo r cxmnple. has redlJced its purchasing staff by marc than 50 per cent and 

permits on- line purchasing from s upplier catalogues by each department. nle 

paperwork flows have been reduced, and order-cyele times - the time from when the 

order is purchased to the time it is delivered to the company - has decreased by 40 per 

cent. 

Arguably the mOst popular use of tile Internet within the procurcmcnt department is in 

e-applications that facilitate order placement. approva l and order status. Indeed. e· 

Requisitioning has dramatically reduced the costs of order processi ng. which before the 

Internet accOLJJlted for approx imately \8- 20 pCI' cent of the Iota 1 cost of managing a 

supplier relationshi p. A major componenl of this cost saving is the reduction of 

paperwork involved in traditional order processing systems. AnOlher advantage of the 

Internet in order process ing is the speed and accuracy at which orders can be processed. 

nle reduction in order-cycle time has been reduced by as much as 50 per ccnt. Errors 

can now be detec ted more easil y (e.g .• through out-or-stock notifi cat ions) and corrected 

more quick ly (e.g., through the efficient handling of returned goods). 

The Internet has also proven itself to be an import ant tool for communicating and 

nego tiating wi th supp liers. Face-to- face negotiations are not used as frequently because 

Lhe nego tiations can be effecti vely conduc ted thro ugh the Internet. E·ProclJ l'clll cnt . c

Contracting and c-Auction applications howe all bcen found to be beneficial in aspects 

of the buyer- supplier ba rgai ni ng process. Another important fact or in supplier rclat ions 

is the abili ty of' a buyer to rate and compare the performance or ils suppliers, based on 
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the key elements agreed to in their ncgotiated contracts. Inherent within many c

Procurement applications, the benefits of these evaluating systems improve the overall 

quality of supplier performance: lower purchasing costs. and improves the productivity 

of supplier operat ions. This information enables companies to form the appropriate 

stratcgic supplier relat ionships based on solid infonnational bases developed frol11 

Internet monitoring systems. 

Despite the benefits that may ari se from the lise of Internct-based applications there is 

cons iderab le confusion surrounding the differcnt offerings from the various 8 213. e

Business and c-Procurement application providers. otwithstanding the confusion 

amongst practitioners, there appear to be five major categori es of app lications within 

the procurement and supply chain fie ld: 

• e-Procuremcnt software (including e-Auct ions, e-Cata logues and other 'content' 

creation, management and aggregat ion); 

• e-Marketplaces and Internet exchanges (inc luding additional services): 

• e-Markelplace-J11uk ing technology: 

• e-Marketplace aggregators or "intelligent agents'; 

• integrat ion software (10 integrate front-end e-Procurclllcnt or c-Sules systems 

with back offi ce ERP or other legacy systems). 

Much of the confusion amongst practi tioners about the strengths and weaknesses of 

these applications stems from the fac t that few of the companies o ffer ing solutions 

categorize themselves so neatl y. r or example, e-Marketp lace makers frequently scl l 
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themselves as providers of ' hosted' e·Procuremcnt software. Another source of 

confusion is that some app lication providers may have started opcralions in one 

segment of the IlHlrkct and have now moved into another - with some becoming more 

prec isely focused, and others becoming less so. 

TIle pnmary task for managers is to understand in detail what the strengths and 

weaknesses arc of these particular applications (which tend to de':I1 primarily wi th the 

dyadic buyer- suppl ier exchange relati onship rather than with the tota l supply chain that 

muy need to be managed) and how (given thi s) any of them can ass ist with the 

deve lopment o fa particular type of SCM in itiat ive. 

2.3.3.3 JU llen/ory M{mtll:cmell/ tllUl {h e [",erne/ 

One of the 1110st costly aspects within supply chains is the management of inventory. 

These costs can pOtentially be reduced by the effective lise o r the Internet to inform 

relevant part ies when problems with stock availability may arise. Through the use of e

fu lfi ll ment applications. firms nre able to infonn thcir suppliers that raw mate rial 

inventory levels are low. or inform their customers that fini shed product inventory 

levels are low. 

The Internet has also enabled companies to institute EDI programs with their customers 

more quick ly. Prior to the deve lopment o f the Internet. ED I took considerable lime to 

implement in a supply chain. In addition, each player had to invest heavily in IT, 

son ware and training before Eol systems could be made operational. Since the 

- 101 -

Dhaka University Institutional Repository



introduction of the Internet, ED I systems (and their JIT counterparts) can be deve loped 

and put into operation more quickly. 

The Internet potentinlly provides mangers with the opportunity to improve the quality 

and speed of information available for inventory management so that inventory levels 

are kept low. overa ll holding costs arc reduced. wh ile still providing high levels of 

customer service. 

2.1.1.'1 Tnmsport"tioll "lid til e Internet 

Another popular use o f the Intcrnct is in the management of transport logist ics. 

Transportation typically is the second highest cost component in many supply chains, 

account ing for approx imately 25 per cen t of overa ll operating costs. The monitoring of 

pickups at regional di stribution cen tres by carriers is one of the Illost popular Internet 

app licat ions in thi s area. This is particularly importunt since tracking shipments to 

regional depots provides the firm with data On th...: reliability performance of the carrie rs 

being used. It also provides managers with the information they nced to inform carri ers 

of shipment de lays as they occur and allows them to take immediate corrective act ion. 

The examples below provide an indication of somc of the benefits that companies have 

received from the use of lntcrnet-based tw.nsport logistics applications: 

• General Electric, in its appliance division. lIScS the Internet to sched ule 

shipments ou t of centrally located warehouscs in metropol itan areas. The goal is 

to allow the company to deli ver it s products on timc nnd more cost cffecti vely. 
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The numbers of deliveries per hour has increa$cd significant ly while 

transportation costs pcr order have dropped drama tical ly. 

• The Ford Motor Company uses the Internet 10 track small quant it ies of spare 

parts shipped to customers 011 a daily basis. 

• PPG Industries. Inc. uti lizes the Internet to monitor the weekly rOutc 

performance o r carriers rrom its main production plants. The company also uses 

the Internet to track long. lmul deliveries across the country. 

• Air Product.s and Chemicals Inc. lIses the Internet in its global sourcing process. 

The Internet informs the firm or which deli very terminal and which plant is the 

best for servicing the customer. 

• Weyerhauser uses the Internet to monitor vesse l-sh ipping while taking into 

consideration the stop·orfcosts for the s ites. 

1.3.3.5 e m'tomer service ,,,,d 'lie IlIIem et 

An important function that the Internet can ofrer a firm is the creat ion and mai ntenance 

of excellent rcl~lIiollShips with its customers. The Internet has provided customers with 

another way to contact the fi rm regarding service issues. o l11panies may use the 

Internet to receive customer complai nts. emergency notifications and provide customers 

with 24-hour access to a company's service department, emlbling customers to notify 

companies immediate ly of any service issues or problems that may ari se. The overall 

e rrect can be reduccd response times and rapid resolution or customer service problems. 
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The Internet can also improve the two-way fl ow of communicalion between firms and 

thei r customers. Companies are using the Internet not only for service issues but also for 

selling their products and services as wetl. T his two-way communica tion capability can 

have a profound effect on cementing customer- firm relat ionships. 

Experience with Internet service systems shows that those customers whose service 

issues are dea lt with quickly. and to their sati sfaction , arc more likely to purchase the 

firm' s products agai n. The Internet can build strong product and service loyalty if lIsed 

appropriately in the customer service area. 

2.3.3.6 Production scltetlltlillg (flU/lit e Illlemet 

Production scheduling has tradi ti onall y been one o f the 1110St difficult problems in SCM 

initiatives. The reasons for thi s incl ude: 

• the high level of inaccuracy of sales forecas ts; 

• the lack of raw material informat ion from suppliers; 

• the general pnuci ty of informat ion regardi ng fl lletutit ions in suppl ier-stock leve ls 

and customer demand. 

The Internet can help firm s to minimize these diffi culties in their production scheduling 

by improving the information flow and communication between suppliers and buyers at 

al1 s tages o f the supply chain . Indeed, firm s may use the Internet to co~o rdinatc their JIT 

programmes and co-ordinate thei r producti on schedules with their suppliers . While the 

issue of customer demand ana lys is lI sing the Internet is not discussed directl y here, the 
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;tpp li cati ol1 of the Internet to orde r process ing (by linking Er OS data with product ion 

scheduling) provides firms wit h rea l-time informat ion on thc salcs of their products and 

services. This can result in more accurflle sales ro recasting. which in turn can 

significantly improve production and inventory schedu ling (Cox ct al 2003). 

2.4 Supply C hain Management in the Pharmaceuticals Industry 

AOer analyzi ng the related literature and field wok of Pharmaceuticals Industry 111 

Oangladesh the supply chai n systems given below: 

A simple representation o f a pharmaceuti ca l forward suppl y ehain is shown be low in 

Figure 2.4. 

Ph3m13Ceuticai Ware· Shipmcnt Distributor Ware· Shipment 
M3nufacturer ~ hOllse I-> -> 1-0 house(s) 

Wholesaler Ware- Shipment 
house(s) 

figurc 2.4 Pharmaceutic:11 for-wanl sUPllly clillin 

Source: Kumar, S .. Dicveney. E .. Dieveney, A. . (2009), "Reverse LogistiC Process Control 

Measures ror the Pha nntlceuticuls Ind ustry Supply Chain", IlIfem(l{iOl1l1/ ./Olll'lla/ oj 

Pruc!IIC:lidly (III(/ Peljrmllcmc:e M(/IIC/gemelll, 58(2). pp. I 88-204 

Accordin g to Figure 2.4. the pharmaceuti ca ls fo rwa rd supp ly cha in. I can ex plai n the 

things in fOllowing way: 
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There are multiple entities invo lved. probab ly mOre th:m are shown in this simple 

representation. The entities not shaded give a visual of how litt le orthe supp ly chain the 

manufaclllrcr has di rect control over. as far as prod uct and information fl ow. The 

majority of the chain. and the pon ions closest 10 the custOmer, remain in the hands of 

others. It is an incredibly diffi cult task to ensure all reca lled product gets back in a 

ti mely manner. There are also mult iple playe rs Ihat Ill llSt work together and be involved 

in th is recall process, and each playe r utilizes different carriers, information systems. 

and other processes. As ment ioned in the cause I:Uld e ffect diagram (Figure 2.4) there 

may be ent it ies within the supply chain that arc unknown to the manufacturer. due to the 

lack of contro l and information fl ow. As a result of loss of control. there is also 

potential for the poss ible introduction o f coun terfeit drugs. Consider. if the 

manufacturer partnered with the downstream playe rs in the supply chain and ut ilized 

Radio Frequency Identi fication (RFI O) tracki ng methods. The goal is to have a we ll 

defined process that is consistent through the supply chai n in which all entities utili zc. 

This reduces the redundancy and streamlines product and information flow to all 

players. In this manner the manu t:1cturer a lso maintains better control from their facili ty 

to the end retailer. The process Ill ap might then look something li ke Figure 2.S (Page: 

108), 

The entities not shaded show that now there is much more control downstream from the 

l11an u J~lclUrer which will greatly increase the speed. e fficiency. and the effectiveness of 

the reca ll process. The other key to this system is that the players ut ili ze a CO llllllo n 

database for thc RFID information <IS mentioned in the poka·yoke for not fully 
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undcrstandi ng the supply chain. In th is manner, the manufacturer (as we ll as the 3PL for 

returns and thc entire supply chain) know the exact quantity and loca ti on of e(l.ch 

product. Thc RFID info mmtion can a lso capwre additional infomlat ion such as 

expiration dates (the top cause for pharmaceuti cal rCturns) so that thi s will streaml ine 

the return of drugs that are expired, or approachi ng ex pi ratio n. which is a signific31ll 

amount of the returned pharm!.lcelltic~l ls . The possibili ty exists thai wi th RFID rea l timc 

data can be obtaincd. which might give risc to the possibil ity of eliminating SOme 

previously needed warehousing space. This rea l time informat ion a lso he lps to mi tigate 

the issue of expi ring phamlaccuti ca ls as it red uces the amount of time the manufacturer 

must forecast the demand. Us ing real time data gives thc manufacturer, distribu tors, and 

others within the supply chain a true demand of what product is needed when ~lIld 

where. Th is wi ll also greatl y reduce the "bull whip" effect withi n the supply chain. 

thereby reducing addit ional costs outside of those d iscussed here. Bull whip e ffect, 

described as demand variabil ity is higher at upstream stages ( for example. 

pharmaceuti ca l manufacturer) than downstream stages ( to r example. pharmacy) in a 

pharmaceutica l supply chain. Also, with the manufacturer partnering with their 

do wnstream supp ly chain en tities Ihey should consider utili zing a common 

transportat ion carrier for shipments. They might even find a cost savings due to the 

nHll tip lc ent iti es wo rk ing together creati ng a larger tota l spend with th is common carrier 

potentially re~ll i t i ng in volume price breaks, This will streamline the info rmati on now. 

reduce the po tential fo r transactional (Ind/or handling errors. as well as improve 

communication th rough Ihe supply chain as the carri er will be morc invo lved in the 

enti re process and be a vehicle for the product and the information. 
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Ph;Jrll1ilceuticill Ware- Sh ipment Distributor Ware- Shipment 
Manufacturer I-- house 

f-> --> I-' house(s) 

Wholesaler Warc- Shipmen! 
house(s) 

Fig ... ·c 2.5 Ph:lrmaccuficai supply ch:.in with IlrlD t:lc king c~lpa bilily 

Source: KUl1lar. " Dievency. E., Dicvency. A, (2009), " Reverse Logist ic Process Contl'ol 

MC:lsures for Ihe Pharmaceutical s Industry Supply Cha in". Ilitem atiollal Jmm wl oj 

Prot!uctMty all(/ Pe,jormflllce Management, 58(2), pp.188-204 

Figure 2.6 (Page: 11 0) gives a potenti all y s treaml ined fl ow uti lizing both of these 

poss ibi lit ies. 

For track ing to be most effeclive in the usc of RFID. all players in the supply chai n 

must work co ll aboratively and utili ze the same system and processes for hand li ng the: 

Rn o. This ensures rea l time in formation fl ow which streaml ines the ubility for the 

reve rse supply chain logisti cs. Cost is a major consideration here. as implementi ng 

RFID is not inex pensive. By implementing thi s system, our hopc is to streamlinc and 

improve the ab ility of the manufacturer to get the recall ed, expired. andlor damaged 

drugs back quick ly. before a purc hase is made by the conSli mer. In do ing so. we an! <l lso 

impro ving and securing Ihe forward s uppl y logisti cs and impeding the now of 

counterfei t drugs to ente ring the chain. This wi ll g reat ly reduce the amount of profit Jost 

duc to the fake drugs. As estimated in the introd uction $ 12 bill ion is 1051 anl1llil ll y in the 
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phannaeeUlieal business due to counterfei t drugs. This will he lp o nse t the cost of 

implcmcnling the RFID system. There wi ll a lso be signi fi cant sav ings in logistics costs 

in the new system. compared 10 the old. for both the forward and reverse directions. 

This outlines sign ificant implementat ion plans aimed at improving the pharmaceu tical 

retums, or reverse supply logisti cs, process. The last step is control. Controls must be 

put into pl[lce to ensure that the plans im plcmented are mainta ined. With the entire 

suppl y chain lHili zing the same RFJD proc .... ss and systl!ms. thl.; prol.:css is being 

"double·cheeked'· to ensure it is contimwlly and elTectively working. We are not relyi ng 

on any individuul contributor 10 the supply chain 10 lise RFID. nlC group or groups that 

were implcmented with clear roles and rcspons ibilities around supply chain relat ionship 

management tlnd reverse logisti cs can also measure returns over time to ensme 

continual improvements. They can also gather data on the length of timc for a product 

return to move through the supply chain when it is initia lly called back due to 

expiration, recall. or other. By constantly cOlltrol charting, the manufacturer can 

monitor the rcverse supply loghilics process and qlliekly 1l00i fy those necessary when 

there is an issue. Another potcntia l improvemcnt method 10 help conlrol might be 10 

utili ze mtllluf.'lcturing postponement strategies. Using real time data 011 demand of tbe 

various drugs from the RFID implcmentat ion helps the manufacturer onl y produce the 

required amount at the requi red limc. By wa it ing 10 turn the raw materinls intQ the 

rclcnsed phnrmaceutical , un lit nceded, wi ll greatl y rcd llce the amou nt of drugs created 

that need to be moni tored, shipped. tracked. and potentia ll y recalled (Kumar et al. 

2009). 
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PharmnceUlical Ware- Shipment via Distributor Shipment Yin 
Manufacturer '-> house r. common r-- -----t common -----t 

carrier carrier 

SllIprnent via 
Wholesa ler common 

f------> carrier 

Figure 2,6 r h:l rlll:l ecul ic:,1 supply chain uli li zi ng common transportlltioll ('arril' r allli 

RFlI) . 

Source: Kumar, S., Dicvcncy, E., Dieveney, A. (2009), "Reverse Logistic Process Control 

Measures for the Pharmaceutical s Industry Supply Chain", [IIIN'lIfI/iollfll JOUri/o/ of 

Pro(/ucti\·ity olld f eljorllulllce Mallagell/ent, 58(2), pp. 188-204 

2.5 Summary 

This chapter provides an ini tial discuss ion of vario us related literature, deve lopment 

process of supply chain management, the ways in which software ruld internet tools can 

impact upon SCM ini tiatives, as we ll as providing a summary overview of some of the 

major softwa re and internct-based too ls available, The major e-sourc ing soft ware 

applications for instance ERP software like SAP and Oracle. the benefi ts of [ RP. 

applicat ion of SA P and Oracle in pharmaceutica l sectors, EDI, benefits of EDr. internet 

use in operations, are conversed. This chaptcr a lso included Supply Chain Management 

(SCM) in the Pbannaceuticals Industry. To thi s clos ing stage. the impend ing chapter 

wi ll assess conceptual framework and research methodology, 
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C HAPTER THREE: CONCEPTUAL FRAMEWORK AN D 

RESEA RC H METHODOLOGY 

3.0 Introduction 

After analyzing literature. in th is chapler I introduced the conceptual framework of my 

study including the resea rch framework , research model etc. Here incl udes the ro le of 

information technology in the supply chai n management systems and expected result. 

In thi s chapter the research argument and research question is deve loped. This chapter 

shows the L:xp lanation of mclhodology of the study. which incl uded - the background of 

methodology: initia l research method; tri angulation: descri ption & presenl study; field 

work; interviews; construct measures; data analysis and descriptive statisti cs. 

3.1 The Resea rch Framework on Role of Information Technology (IT) 

in Supply Chain Management (SCM) 

Traditionally. SCM issues have been investigated by operations management 

rcse:lrchcrs wi th a foc lis on fu ncti onal problems. such as fac ilities locati on and 

transportat ion (Gco ffrion and Powers 1995). inventory managcment (Cohen and Lee 

1998; Mabert and Vl:nkatraman 1998). materia ls managemen t. purchasing. and 

di stribution (Sco tt and Westbrook 199 1; Turner 1993). Similarl y, IT impacts in the 

context of SCM havc becn most ly investigated wi th a focus on speci fi c techno logies 

and innovations, slich as ED! (Srini vasan and Kckre 1994). ce llular manufacturing 
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(Black 1991 ), and vendor-managed inventory (Ellinger et .1. 1999). Rccent 

recommendations encourage researchers to focus invest igat ions on the inter

organizat ional capabilities that integrate a firm with ils network of suppliers and 

customers to create value for firms (Ho et al. 2002: Narsimhan and Jayrwn 1998). 

Extend ing on the resource-based vIew of the firm (Barney 199 1). higher-order 

organizational capabilities arc suggested as a source of finn performance in the strategic 

management literature (Grant J 996; Teece et ai , 1997) and. morc recclltly. in the IS 

literatu re (Banm et 31. 2004 ; Mi thas cl aL 20 11; Sambmnurthy ct a l. 2003). According 

to this perspective, a finn mllst develop capabili ties to acquire, in tegrate. reconfigure. 

and release resources that arc embedded in their soc ial, structural, and cultural context 

Developing these capabilitics is a long-term process tbat requires firm s to make;:t se ries 

of li nked strategic decisions and moves re lated to IT resources so as to blend them with 

organiza tional processes and knowledge resources (Barua et ai, 2004). 

Viewed from the perspective of organizational capabilit ies and resource-based theory, 

commonl y available IT resources cannot by themselves create sustained performance 

ga ins for a firm (F loyd and Wooldridge 1990; Powell and Dent- Mica llef 1997; Zahra ct 

31. 2002). Accord ingly, cOl1ceptllal distinctions have been made between IT components 

broadly availab le in the marketplace, in tegrated ['I' platforms that require signi fi cant 

time and experti se for development (Weill et al. 2001). and IT-enabled processes that 

deeply embed capabi lities Of IT plot form s into organizational proccsses (Bharadwaj 

2000). 
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A well -integrated IT platform is much more than indiv idual physica l components. It 

requires standards for the integration of data. applications. and processes to be 

negotiated and implemented in order for real-time connec ti vi ty between distributed 

applications to be achieved (Ross 2003 ; Weill and Droadbent 1998). From our 

perspect ive. an integrated IT infrastructure enables consistent and real-time transfer of 

informat ion between SCM-rr.:l ated applications and functions that are distrib uted across 

partners. 

Such integrated IT infrastructures fo r SCM can be blended with inter-organizational 

processes to develop hi gher-order capabil ities for demand sensing. operations and 

work now coordination, and global opt imization of resources. These capabi li ties requi re 

fimls to unbund lc the three complcmentary nows of materials (Stevens 1989), 

informat ion (Lee et al. 2008), and finances (Maben and Venkatraman 1998), and 

integrate each of them wi th supply chain panners. Accordi ngly, we consider 

information, physical. and fi nancial nows in Olll' fram ing of a focal fi rm's supply cha in 

integration capabili ty. 
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Based on l11 y discussion, 1 present the framework for my study in Figurt 3. 1. IT 

infrastruc ture integration for SCM represents a lower-order capabili ty that can be 

leveraged to develop a higher-order process capability (i.e .. supply chain process 

integration). which is a source of significant and sustained per formance gains for a firm . 

Given that I am suggesti ng a hierarchy of capabilities for firm performance. a di rect 

effect between IT infrastructure integration ror SCM and firm performance is not 

specified. 

IT Infrastructure 
(i ncluding hardware, 
software. 
networking, 
database) 
Integrat ion fo r SCM 

IT In tegration 
Capability (integration 
of informat ion, 
financial, and physica l 
nows; real time 

Figure 3.1: Research Fntmcwork 

Source: The Author 

Supply Chain Process 
Sustainable (includ ing 

information, materials, Firm Performance 

finances. knowledge) 
Integration 

Process Integration Pcrfonnance 
Capabi li ty 
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3.1.1 T he Research Model: 

According to the research framework, a model required in the study. Figure 3.2 

schematically represents the research model and Table 3.1 summari7Cs the definitions 

of lalent constructs and sub-constructs which is on next page (116). 

IT In tegration Capability Process Integration Capability 

Control 
Vari;;tbles 

Data 
Consistency 

~ IT Inrr;,slructurc Supply Chain Fi rm 
Integration for Process f-+ Perf or 
SCM Integration m;:mcc 

V / ~ Cross Functional 
Application Information I'hys u;al Financial 
Integrat ion Flow Flow Plow 

Integration Inl(!Vullon 
Inlegrati 
0" 

Figure 3.2: Research Model 

Source: Rai , A .. Patnayakuni. R .. & Seth, N. (2006). Firm perrormance impacts or 
digitally enabled supply chain integra tion capabil it ies. MIS Qllar/ar/y. 30(2).225- 246. 
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Table 3.1 : Consiruci Definilions 

Construct I Definition 
IT Infrastructu re Integration fo r SCM: The degree fO which a /oell/ firm has esrab/i,\'hed 
in/ormmion systems jor the consistent and high-velocity tran:,fer olsupply chain-related 
h1orm(lliofl withi" 011(/ across its boundaries. 
Data Consistency The degree to which common data definitions and 

consistency in sto red data have been establi shed across a 
focal firm's supp ly chain. 

Cross-Functional SCM The degree of real-time cOlllmunication of a foca l firm's 
Application Systems function-speci fie suppl y cha in management appl ications 
Integration with each other and related ERP and CRM app licat ions 
Supply Chain Process Integration Capability: The degree 10 which a/ocal lirm has 
;lIIeRrated its physical. financial. al/d iI/formation flows \I'ith its supply chain partners 
Physical Flow The degree to which a focal firm uses globa l optimization 
Integration with its supply chai n partners to manage the stocking and 

flow of materi als and finished goods. 
Information Flow The extent of operational, tactical , and strategic information 
Integrat ion sharing that occurs between a foca l firm and its suppl y cha in 

£anners. 
rinancial Flow The degree to which financ ial fl ows between a focal fi rm 
Integration and its supp ly chain partners is driven by workflow events. 
Firm Performance: The degree to which ajocaljirm has s /lperior peliorll/allce relmive 
10 its competition 
Operations Excellence The degree to which a focal firm is better than it s 

compet itors in its responsiveness and generat ion of 
productivi ty improvements. 

Customer Re lationship The degree to which the foca l firm's relationship with 
cllstomers and information abou t their pre ferences is better 
than its competitors. 

ReVel1llC Growth The degree to which the foca l linn's increase in revenue 
from current and new products and markets is more than its 
competitors. 

. . . 
Source. Ral , 1\ ., Pal llayakllll l, R .• & Seth, N. (2006). Firm performance Ill1racts of d ig itally 
enablcd supply chain intcgration capabilities. MIS Qual'ferly, 30(2),225- 246, 

All above (Table 3, I) defin itions are accepted in thi s s tudy, bec<luse these arc helpfu l to 
explain the research argument properl y. 
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3.1.1. 1 Firm Perfo rmance 

We are concemed wi lh a firm's aggregate performance relative 10 its compet ition. 

Operations excellence. revenue growth. and customer re lationships. recognized as 

importan t dimensions of firm performance (Slywotzky et al. 2000), are three aspects of 

performance that we consider. Operations excellence is defined as a focal firm's 

responsiveness to customers and improvements in product ivity re lat ive to its 

competition. It has been noted that firms mllst ba lance operations costs and service level 

performance in terms of lead times to meet customer needs (Fisher 1997; Simchi-Levi 

et ai. 2000), In addition, fi rms need to achieve market focused performance (Malhotra et 

al. 2005) that encompasses customer relationships (Groves and Valsamakis 1998) and 

revenue growth (Kalwani and Naravandas 1995; Moorman 1995). Customer 

relationships focus on the bond and loyalty between a focal finn and it s customers, and 

the focal firm's intimate knowledge about customer-relat.ed preferences. Growth in 

revenues incl udes sales from existing products and from new prod ucts and markets 

(Zahra and George 2002). 

There is some ev idence Ihat supply chain integration impacts the three dimensions of 

performance considered here. For instance, it has bcen suggested that integration o f 

supply chains can enhance a firm's time-based competit iveness by compressing cycle 

times (Huh et a l. 2007). Integrated supply chains provide operat ional visibility. 

coordination of plans, and streamlined now of goods that compress the time interval 

between a customer's req uest for a product or se rvice and its delivery (Hult et a1. 2007 ~ 

Tyndall et al 1998). This capability is ;ll so sugges ted to posit ively impact top- and 
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bOllom line financial perfonnance (Lee et al. 20 11 ; S imchi-Lcvi et 31 2000), improve 

cuStomer relationships, and promote market growth (Goldhar and Lei 199 1; Tyndall el 

al. 1998). We exmnine whether aggregate perro rmance of a firm , as assessed by 

opl!rations excellcnce. revenuc growth, and customer relationships, is in nuenccd by 

suppl y chain process in tegrat ion. 

3. / ,/ .2 Supply Cft ai" Process lutegrtltitJlt Cap"bility "ml its l"'paCIl' 011 Firm 

Per/ortluUlce 

The literature ident ifies imponant fl ows across the supply chain to include materials 

(Stevens 1990), inforlllation (Lee et 01. 2011), and finances (Mabert and Venkatraman 

1998). Accord ing ly. suppl y chain proce-ss integration is defined as the degree to which a 

focal finn has integrated the flow of information, materia ls. and finances with its supply 

chain partners. Although knowledge fl ows arc discussed in the literature (Carli le 2002). 

they are sometimes overlapped in their definition to include information fl ows. and we 

do 110t consider them as a di stinct now in our invest igation. Accordingly, supply chain 

process in tegration is conceptualized as a fo rmative construct with three s llb-constructs: 

information now integration, physical now integration. and financial now integratio n. 

All these arC di scussed below: 

IlI rOl' JII ~lt i o n Flow In tegrat ion 

Information flow integration is defined ,IS the ex tent to wh ich operutiorml. tactical , and 

s trategic information arc sharcd betwecn a focal firm and its suppl y chain partners. 

Specifically, we conside r the sharing of demand-related information, inventory and 
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sales positions. production and de li very schedules, and performance metri cs as 

indicmors of informution fl ow integration. Seidmann and Sundarajan ( 1997) note that 

operational information sharing can leverage the economics o f scale nnd experti se 

across organ iza tions. Inventory holding information. when shared. can reduce total 

inventory in the supply chain (Lee et al. 2008). Simil arl y. product ion and deli very 

schedules can be shared to enhance opcrl1tional efficiencies through improved 

coordination o f allocated resources. activities. and ro les across the supply chain (Lee et 

al. 2000). Tacti ca l information sharing can encompass performance metrics assoc iated 

with execution of tasks and their outcomes. 

Finall y, strategic information sharing OCCurs when the information possessed by a firm 

generates little va lue by itself, but creates strategic va lue when shared (Seidmann and 

Sundarajan 1997). For instance, sharing of sales information by buyers wi th sellers 

creates val ue through improved demand planning. forecasting, and replen ishmen t. It has 

been shown that lack of sharing of actual sales information substantia ll y distorts the 

demand signal as it travels upstream across the supply chain . The phenomenon of 

upstream ampli lication of error in the demand signal is call ed the blillwhip effiel (Lee el 

al. 201 1) and causes problems such as excessive or inadequate inventory. poor 

production and capacity planning. cash now utili zation, and customer service. 

In fo rmat ion sharing a llows retailers. manufacturers, ,md suppliers 10 improve forecasts. 

synchronize product ion and deli very, coordinate inven tory-related decisions, and 

develop a shared understanding of performance bottlenecks (Lee and Whang 2000; 

Simchi -Levi et al. 2000). By substituti ng informat ion for inveJ1lory holdings (Milgrom 
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and Robens 1990). information flow integration can improve operational performance 

by reducing inventory costs, enhanci ng capita l and cash fl ow utili zation, and improving 

cycle times. By improving the precision of demand estimation th rough collaborati ve 

forecasting. and faci litating supply and demand alignment. information sharing can 

strengthen bonds with cllstomers and generate increased revenues from existing 

products and new products and markets (Anderson ct al. 1994; Mohr and Nevin 1990). 

Physic:II Flow Integra tion 

Physica l flow integration is defined as the deg.ree to which a focal firm uses global 

optimizat ion with its supply chain partners to manage the stocking and fl ow of materials 

and fini shed goods. Downstream flows consist of raw materials, subassemblies, and 

fini shed goods, while upstream flows cons ist of products that are re turned or need to be 

repai red. Speci fic initiatives that have been suggested to improve global optimizati on of 

physical flows include just-in-time deli ve ry (Lowson et a1. 1999). automat ic 

replenishment, vendor managed inventory programs (Daugherty et al. 1999; Ellinge r et 

<II. 1999), and contracting with logistics providers for inventory Il1nl1agcmcnt services 

(Richardson 1999; Van Hock 200 1). In addition, distri bution networks can be 

reconfigured to optimally stage inventory <)crosS the supply chain (Amtzen et al. 1995; 

Vidal and Goe.schalckx 2000). 

This research identi fy multi-echelon optimization of costs. j ust-in-time de li veries, joint 

management of invcntory with suppliers and logistics partners, and di stribution network 

configuration for optimal staging of inventory as indicators of physica l now in tcgrat ion. 
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Physica l now integration can improve productivity by reducing costs of production, 

lransponation. warehollsi ng. and logist ics (Goldhar and Lei 1991). It can enable firm s 

to cut lot SilCS. increase order frequency, cut buffer inventory (Kaeli 1990: Lec and 

Billington 1992). reduce purchasing costs. improve matcria l handling. and invest in 

rel iable suppliers (Schneidrjans 1993). Other opcraliomtl performance benefits include 

fewe r stock outs, more efficient stocking, less need for safety slock, and improved 

se lling space product ivity (Ellinger et al. 1999). By increasing responsiveness to 

customer demand through strategies such as postponement of differentiation (Fei tzinger 

and Lee 1997) physical now integration can improve customer relationships and 

customer se rvice (Ellinger et al. 1999; Gustin et al. 1995). Fina ll y. such integrat ion is 

expected 10 improve long-term competiti veness and growth (Goldha r and Lei 199 1). 

Fi na nciul Flow Intcgr:llion 

Financial now integration is defined as the degree to which exchange of financial 

resources between a focal firm and its supply chain partners is dri ven by work now 

events. Financial processes were among the earliesl business processes that were 

reengineered to reduce de lays. improve productivity. and eliminate redundant ta sks 

(Hammer 1990). Yct, organizations onen do not have a consistent view of thcir 

financial nows wi th thei r upstream and downstream partners (McComiack and Johnson 

2003). Important downstream fl ows to be managed include prices. invoices, and credit 

terms, and essential upstream nows to be coordinated include payments and account 

payables. 
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Financ ial flow integration can enable bcuer working capi tal and cash flow management 

through event -based triggering o f payables and receivables; fo r instance. elect ronic 

payment can be tri ggered upon de li very of goods. Event-based fimll1cial workflows can 

reduce COStS associated wi th bi lli ng. pa>'l11en t process ing. and di spute handling. and can 

sho rten the invo icing and recei vab les cycle time, acce lerme paymcnts. and improve the 

availability of financial information for decision-making ( recn fi eld et 31. 200 1). 

Reduced de lays. accelcrated payments, and collect ion of customer preferences wi th 

billing and invoicing transactions can resu lt in improved customer relationships. 

Finally. financial flow integration can impact revenue growth by improving cash fl ow 

availability for production ramp-up when demand swings upward, o r fo r exploration of 

new product lines. 

3.1. /.3 IT lufrastructure luregrtllioll for SCM 

We define IT infrastructure integration as the degree to which a focal finn has 

established IT capabi lities for the consistent and high-velocity transfer o f s upp ly chai n

related information within and across its boundaries. IT infrastruclure integration is 

conceptualized as a formative construct with two sub construct s: data consistency and 

cross-functiona l SCM application systems integration , These are di sclissed below: 

J);.1I a Consistency 

Data consistency is defined as the degree to which commo n data de fin itions and 

consistency in slored data have been established across a foca l fi rm's supply chai n. 

There are s ignifican t data consistency problems in large di strihuted database or 
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intermittently connec ted distributed systems. sllch as mobile comput ing environments 

(Pitoura and Ohargava 1999). Even greater problems occur in di sparate and rragmented 

systems spread across organizational boundaries. such as supply chains. Data 

consistency in supply chains will be enabled by common da ta definit ions for key 

ent ities. such as customer and product. as we ll as tlluomatcd systcms for accurate data 

..::aptur~. This cOllsisten..::y should enuble process integration (Huber 1990; Malonr.: et al. 

1987). including the integration of information, financial , and physical nows. 

Cross- Function:l! SCM Application Systems Integration 

Cross-flmctional SCM application systems integration is defined as the degree or real

time communication of a focal firm's Function-specific SCM applications with r.:ach 

other and related ERP and CRM applications. Such connectivi ty enables the 

management o f cross-functional process dependencies in a supply chain (Rai , Bush, and 

Tiwana 2012; Rai. Ruppel, and Lewis 2002). Note that, application integration is 

conccrned with a finn's ability to interface function specific supply chain app lications 

with each other in real time, while the information fl ow integration construct described 

earlier is concemed with the content of operational, tactical. and strategic information 

aetl/ally shared among partners. We consider integration or applicat ions for supply 

chain planning and execution. and their integration with ERP and CRM systems; 

together they characterize the applications infrastructure ror end-to-eml management or 

supply chai ns (Kalakota and Robinson 1999). Planning applications are designcd to 

support planning for critical functions SllCh as procurcment , production, transportation. 

and warehousi ng. Execution app lications are designed to support execut ion or order 
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management. replenishment, produc tion. and di stri but ion Integrated plan ning 

appl ications provide a capabi li ty to generate cross-functional informntion about the 

supply chain and develop globally optimal plans (Kalakota and Robinson 1999). 

S imilarly. integrated execution applications provide the capabi lity to generate suppl y 

cha in-wide visibili ty o f processes and coordinate globa l execut ion. Finally, integwtcd 

suppl y chain. ERP. and CRM applicat ions should racilitatc the coordinat ion o f supp li er

and customer· facing processes with internal firm processes. 

1.1.1.4 Control VlIrialJles 

Fisher (1997) makes 11 distinction betwee n functio nal and innovative products. Whi le 

functional products have long product lifecycles and low forecas ting errOr:;. innovati ve 

products have short product lifecycles and high forecasting erro rs. In additio n. profit 

marg ins for innovative products are s ignificant ly higher than those for fun ctional 

products. Si nce firm performance can be inOuenccd by demand predictabi lity at the 

end-co nsumer leve l based o n the type of products in questio n. we specify consumer 

demand predictabililY as a conlrol vari able. In addition, s ince larger finn s may be in a 

better posit ion to achieve performance gai ns due to their ability to garner scale 

effic iencies (Hill cl a1. 2002), we spec ify firm s ize as a contro l variab le (Rai ct ai , 

2006). 
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3. 1.2 Argum ent of th e T hesis: 

This research argues that Information technology can play a vi ta l role in managing the 

different clements of Supply chain management (SCM) and as a resu lt 

perroOlmnce/bcncfi t o f supply chnin will improve. This argument has received 

relative ly littl e attention in the previous rcsearch on Supply chain managemcnt. Rcview 

of previous research ind icates that many resea rches has been conducted on how to 

manage the different clements of suppl y elwin IllHI1ngC111cnt and also how to improve 

the perfo rmance of supply chain managemcnt; nevcrtheless, the role or Inronnation 

technology in these area has recei ved inadequate attention. 

Globali zation of world economy has made the supply chain more compl icatcd from the 

managerial point of view and at the same time the developmen t of infomlation 

technology is much faster than the organization can cope with it. In this cases 

organization races the problem to develop errective supply chain management. Here 

application or IT can playa vital ro le. 

In a broader sensc, estab li shing the relationship be twcen Informat ion technology and 

supply chain managcment wi ll contribu te in the fiel d or supp ly chain managemen t. 

This theorctical developmcnt will not only help the academic world but al so help the 

practicing manager to improve the perfonllancclbcncfit of suppl y chain management. 
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So. in this case I can draw my argument of thi s stud y in following way: 

Infoml.lIion 
Technology ( IT) 

Figure: 3.3 IT in SCM 
Source: The Author 

Supply Chain Pc rf 0 mlance/Bene fi ts 
Management (SCM) of Organization 

I lere. the basic functiona l role of information technology on suppl y cha in management 

is given below: 

The importmll rolc of IT in suppl y chain managemcnt is reducing the friction in 

transaction between supply chain partners through accurate and cost effective 

infonnation flow. Then, info rmation technology is IllOSt importantly viewed to have a 

role in supporting the collaboration and coordination of suppl y chains through 

infonnation sharing. Third. IT can be used for decision support. In thi s instance the 

analytica l power of computers is used to provide ass istance to manageria l decisions of 

an o rgani zation . Figure: 3.4 showing the functiona l ro le or IT in SCM . 

Functional ro les o f IT in SCM 

/ 
Transaction Coll aboration 
Execlltion and coordinat ion 

Figure: 3.4 Funclion:II"olc of IT in SC M 
'ouree: The Author 
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3. 1.3 Resea rch Q uestions: 

T he mai n question of the study is: 

• Considering the Phannaccutienls Company context in Bangladesh. how Sllpply 

Chai n Management with the integration of IT creales the benefi t 10 the 

Phannaccuti eals Company and how these bene fits arc reali zed? 

The olher potential research question is: 

• Whcre does Oangladcsh stand in initiat ing IT based suppl y chain managcment in 

the pharmaceutical s sec tor? 
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3.2 Research Methodology 

3.2 .1 Introduction: 

This advanced level research project deserves a methodologica l sophistication , 

Considering the complex ity of the research project ;:1 devian t methodology has been 

selected which is knowll as Triangulat ion Method. It has been defined by Denzin 

(1978:29 1) as .. the combination of methodologies in the study of the same 

phenomenon", Denzin ( 1978:302) further labeled as " between (or across) method" type. 

and represen ts the Illost popular use of triangu lat ion. Il is large ly a vehicle for cross 

va lidation when two or mOrc distinct methods arc found to be congruen t and yield 

comparable data. 

Triangulation can have other meanings and uses as we ll. There is the "within-method" 

ki nd (Denz in. 1978:30 1) which lIses multi ple techn iques within a given method to 

coll ec t und interpret data. For qua nt itative mClhods such as survey research, Ihis can 

take the fo rm of multiple sca les or indices focused on the same construct. For 

qualitative methods s lIch as part ic ipant observation. thi s can be reOecled in "mult iplc 

comparison groups" (Glaser and Strauss. 1965:7) to deve lop morc confidenec in the 

emerging theory. In short, "withiIH l1cthod" triangulat ion essentially invo lves cross· 

checking fo r internal consistency or rc li abi lity whilc ·betwcen·mcthod" triangulation 

tests the degree of ex ternal va lidi ty. III th is research, both within method and between 

methods of triangulation methodology will be used. Oa lanec between Ihese two 
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methods will depend on the field work and necessary modifications will be made on the 

basis of the experience gained during the fie ld work. 

This section I explai ned the background o f methodo l ogy~ initial resea rch method; 

triangu lat ion: description & present sllJdy: field work (phase 1 & phase 2): interviews: 

conStruCt measures; data analysis and descriptive s tatis tics. 

3.2.2 Initial Rcsc.trch Met hod: 

This resea rch is primaril y on IT' s role in SCM which are complex, dynamic and not 

well understood. the .. multi ·method approach was adopted in the li eJdwork and al so for 

analyzing co ll ected data. Moreover, Phamlaceu tica l Industry in Bangladesh is new and 

emerging sector. Many new allempts in the organizational processes are taking place to 

improve the performance of industry as a who le. Captu ring industry scenario is 

generally based on quant itative data from mult ip le sources speciall y documented and 

published source, but there is al ways a criticism of th is type of data because o f bias 

about the da ta. In o rder to overcome this type of critici sm, mult i-method approach in 

data coll ec tion will reduce bias and at the same time will increase validity of the daw. 

As Pettigrew (1973. 6 1 :62) mention- " While no single method is completely reliab le, 

measures can be taken to inc re<lse the valid ity o f data. In the present case, the use of 

multiple observers and multiple sources of documentary data were bui lt-in checks. 

which al so prevented over·identification with the views of part icular informants and 

widened the range of data co ll ccted." 
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The very nature of the study indicates that field wo rk should be at least twO phases. 

First phase. broadening an understanding phamluccutical s industry in Bangladesh by 

uSing quantitative data. Analysis of thi s data has helped to identify the li st of companies 

where IT may have been used in eM. Introducing the phases in the fie ld work is well 

known methodological approach in the social sc ience research (Pettigrew. 1973). 

There were the key c lements of the in itial research model and it cOllla ins two stages. 

The incorporation of stage isslles into the research model was to increase the reliability 

and validity of the findings as the one stage provides the opportunity \0 check the 

findings of the previous stage (Kirk and Mi ller, 1986). A reviewal' previous research 

reveals that inadequate attentions were given on the issues o f stages in designing the 

research model with notable exception of Wilkinson ( 1983) and Stuughton and 

Williams ( 1994). The stages of initial model were: Familiarisation with the field. Data 

co llection fro l11 the fi eld, and the revisits of fi eld . Lincoln and Guba ( 1985:235-236) 

highlighted the importance of determining successive phases of the inquiry. They 

suggest three phases for any study. The first phase is 'Orientation and Overview', the 

second phase is 'FoclIsed exploration' and the third phase is 'Member check'. Walker 

( 1985:20-23) al so suggests three phases in designing the qualitative research model and 

these are: Pre liminary. Principal, and Validation phase. Although the difre rent phases 

have been used, the explanation provided by both methOdologists is appear to b~ 

identical. 
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Ackroyd & Hughes (1993: 166) has emphasizes twO aspects in collect ing data: First. it is 

necessary for social researchers to lake app ropriate precautions as far as is poss ible to 

ensure that their data is reliable. Second, since there is not rea ll y any way of resolvi ng 

problems entirely. it is also wise to regard survey data as indicative rather than 

definiti ve evidence. Regarding the first poin t, it is possib le to check the responses of 

respondents by the usc of different quest ions on the same topic. to ask open-ended 

questions as we ll as fixed answer questions, in shorl 10 probe the test the validity of the 

answer be ing given. Il is also va luable to pilot a questionnaire and to consider the 

responses given rcOectivcly. 

3.2.3 Tri~ln gu l:ll io n : Descriplion :rnd Presenl Siudy: 

Rationale for math method is that di frerent approaches to that same subject can add to 

understanding. More data can lead to a full er application of complex topics. 

The general idea being promoted with the triangulation metaphor is that the besl way to 

develop knowledge of a subjec t is to study it from a number of points o f view. As 

Dellzin expresses it. 

• No single mcthod is free from flaws - no single met hod wi ll adequately handle 

all the problems or causal analysis - and that 110 single method will yield all the 

claw ncccssnry for a theory's test. Consequent ly, the researcher Illll st combi ne 

hi s methods in a process termed triangulation; that is empirica l events Illust be 

examined from the vantage provided by as many method ns poss ible. 
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There are at least two ways in which the idea of tri angulation can be understood. One is 

to see it as a strategy which is intended to reveal the one true picture of whatever it is 

research is aboul." The genera l strategy was to usc multi pic mcthods and data sources in 

an attempt to overcome thc different threats to va lidity posed by different daw·gathering 

instruments" (Peuigrew, 1973:75). 

Onc oftllc focuses of thi s study is to establish the relationship bctwec:n IT and SCM. In 

thi s sec tion 'Oaws and strength of each method need 10 be ba lanced. This situation 

Ackroyd & Hughes ( 1992: 172) has describe in the way: ··thi s rationa le bchind the ca ll 

for more data. more situat ions and dilTercn t methods. in order better to uncover what the 

' true' picture is." 

For many researchers, triangulation is restricted to the use of multi pic data gathering 

techniques (usually three) to investigate the same phenomenon. Denzin ( 1978) insists 

that the multiple methods approach is the generic form of this approach. But 

triangulation additionally represen ts varicties of data, investigators, and theories as well 

as methods. Denzin ( 1978:295) outlines these four categories as follows: 

• ( I) Data triangulat ion has three subtypes: a) time, b) space, and c) persoll. 

Person analys is in tum. has three levels: a) aggregatc. b) interact ive. and c) 

collcctivity. (2) Investigator triangulation consists of using multiple rather than 

single observers of the same object. (3) Theory triangulation consists of using 

Illultiple rflther than single perspect ives in re lation to the samc SCI of objects. (4) 
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Methodological triangulation can enta il within-method triangulation and 

between-method triangulation. 

Novice rcscarcht; rs are thus instructed in the lise of research strategies composed of 

multiple methods in a s ingle investi gation. Denzin (1978 :101) also suggests that 

trianglliatioll incllldes multiple data collection procedures. multiple theo retical 

pt;rspcctivcs. and/or ;ll1alysis techniques us well. The usc o f multiple research s trategies 

and theories increases the depth of understanding an investigation can yield (Miles and 

i-I llbcrman. 1983). 

In the social sciences. the use of triangulation can be traced back to Campbell and fi ske 

( 1959) who deve loped the idea of"l11ultiple operat ionism." They argued that more than 

one method shou ld be used in the va lida tion process to ensure that the variance reOected 

that of the trait and not of the method. Thus. the convergence o r ;lgreement between two 

mcthods .. ... cnhances our be lief that the results are va lid and not a methodological 

art ifac t" (Bollchard, 1976:268). 

This kind of tri angulat ion is labe led by Denzi n ( 1978:302) as " betwccn (or across) 

mcthod" type, and represen ts the most popular Lise o f triangulation. [t is largely a 

vehicle ror cross vn lidation when two Or more di stinct methods arc found to be 

congruent Hnd yield comparable data. for organizationa l researchers. this wou ld involve 

the lise of mUltiple methods to examine the same d imension of' a research problem . 
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Triangulation can have other meanings and uses as well. There is the "wi th in-method" 

ki nd (Dcnzin. 1978:301) which uses multiple techniques with in a given method to 

co llect and interpret data. For quanti tati ve methods such as survey research, th is can 

wkc the form of l11ultiplc scales or indices focllsed 0 11 the same construct. 

It should be underscored that the quantitative re:iults were used large ly to supp lement 

the qunli t::lli ve data. rather than the reverse which is far more COllllllon in organizational 

research. Jick ( 1979:606) argued that the survey become more meaningful when 

interpreted in light of critica l qualitative information j ust as other statisti cs were most 

useful when compared with conten t analyses or interview results. Triangulat ion, in thi s 

respec t. can lead to a prom inent role of quuli18tive evidence Gust as it a lso should assurc 

a continuing role of quant itati ve data). 

AS the study is cross functional in nature and also an initial attempt, multiple methods 

would help to ident ify logical pattern of the phenomcnon under study. Applying 

triangulation methodology would help the rcscI1rchcr 10 understand the complex reality 

in simple forl11. This further he lps to describe and ana lyze the si tuation in a better form. 

As Glaser & Strauss (1965:8) observe the triangulation investi gator is left to search for 

a logical pattern in mixed-method results. His or her claim to validity rests on a 

judgement or as Weiss ( 1968:349) calls it. "a capacity to organize material s wi th in a 

plausible framework ." One begins to view the researcher as bui lder and creator, piec ing 

logether many pieces of a complex puzzle into a coherent whole. II is ill thi s respec t thaI 

the first hand knowledge drawn from qualitative methods ean become critica l. Whi le 
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one can rely on certain scientific conventions (e,g, . scaling, control groups. etc.) for 

maxi mizing the credibility of one's findings. the researcher us ing tri angulat ion is likely 

to rely still more on a "feel" of the situation, This intuition and first hand knowledge 

drawn from the multiple vantage points is cCllIrally reflected in the interpretation 

process, Glaser & Strauss (1965:8) observation about fic ldworkcrs summarizes thi s 

point of how triangulated investi gations seem 10 be crystallized: "The fidd workcr 

knows that he knows, not onl y because hc' s been there in the field and because of his 

cureful veri fi cat ions of hypotheses. bu t because " in hi s bones" he feel s the worth of his 

final ana lys is: ' 

In summary, having rationali ze the use of Illulti-mcthod approach from research 

methodological perspective, thi s study has employed phase-wise method for data 

collection, This decision would help to achieve the goal of the present research, In this 

context, McCutcheon and Meredith (1993 :25 1) comments can be cited: " the theoreti cal 

base in some of these areas [SCM] is not well developed (in fact, woefully we.ak) ilnd 

field ba!ied approaches are the best ways to find out about the issues, describe the 

problems, di scover solutions and generally ground our theory in the complex, messy 

world of real organizations·' . 
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3.2.4 Field work: 

Fie ld work completed in two phases: 

Phase-One: Oriell/(llioll am' Familiarization: 

This phase concentrate on the nmiomli condi tion of pharmlJceutical industry of 

Bangladesh. The main thrust of first stage was to fa miliarize with the pharmaceutica l 

environment gelling acceptance from lhe managemcnt to conduct research; developing 

trust: gaining unrestri cted access 10 all documentary sources: co ll ect ma,ximul11 data to 

broaden the reason and process of implcmenting different aspects o f business decisions, 

The experience and kno\vledge gathered during thi s stage will he lp not onl y to support 

or to modify the theoretical framework but also to v(llidate the research model. Lincoln 

and Guba ( 1985:235) men tion that "The object of thi s first phase [Orientation and 

OvervicwJ is to obtain suffi cient information to get some handle on what is importalll 

enough to fo llow up the detail'). 

Phase-Two: Data Collection /rom Iltefield: 

The second stage of thc research model was 'Data Collection from the fie ld '. This phase 

is large ly dependent upon Ihe ann ly:,is o f previous phase is determining the interview 

structure, the sample size and the exact stand ing data. The primary mode or collect ing 

data was interview and followed by open ended questions as it emerged. Phast.: was 

planned for three mont hs to achieve the minimum number o f interview from the 

selected companies. Lincoln and Guba ( 1985:235) mention that 'Sufficient time mllst be 
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allowed between phase I and 2, fo r phase I data 10 be analyzed and for more structured 

protocols ( Interview, Discussion) to be build according ly". Wilki nson ( 1983: I 02) said 

' questions 10 be put to interviewees were genera ll y detennined prio r to the interview'. 

Moreover. the process of se lecting the companies for intcrview was largely dependent 

upon the access to the companies, Having disc llssed the research problem with the top 

management of a number of good companies, accesses was nOt given saying "lime 

constrain t" for the executives, But the resea rcher understands that the sensitivi ty of 

SCM data was the prime fac tor. On the o ther hand. researche r has got time constraint to 

fin ish Ihe study. As n result some of the good companies have not been se lected fo r th is 

s tudy. The fo llowing arc the companies se lected for th is stud y: 

a) Bexmico Pharmace uticals Ltd 

b) Incep13 Pharmaceuticals Ltd, and 

c) ACI Pharmaceuti ca ls Ltd 

3.2.5 Intcn' icws: 

Although survey research is a relat ively economica l approach fo r theory testi ng. il does 

not provide dept h of undcrstandi ng rega rdi ng multiface tcd issues. A case study 

methodology is needed to explore the complex whut, why and how questions associated 

wi th organizat ion capabi lit ies and performance outcomes (Yin 198 1; Mered ith, Ralu!'i. 

Amoako-Gyampah and Kaplan 1989; McCutcheon and Meredith 1993). Thercfore. 

followi ng the ini tial slages of the survey data coll ect ion in each time pC I'iod. a series of 
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detailed interv icws were conductcd to complement and contcxtua lize the survey 

findings (Pett igrew 1990). 

In order to ensure that the majority of the Con tent of our rcsearch arca was covered, we 

used a semi-structured interv iew app roach. Each interview was laped and transcribed 

for reliabi lity purposes. Interviews ranged from 45 to 55 minutes, The largest fi rms in 

tt; rms of rcvenue at each level of the PhunnacclIlica ls Supply Chain (PSC) were 

ident ified and contacted. As data collec tion began. a combinat ion o f opportunistic and 

snowball sampling (A snowball sample is one in which the researcher collects data on 

the few members o f the target poplliation he or she can locate. then asks those 

individuals to provide infonnation needed to locate other members of that populat ion 

whom they know) was followed. Interviews with respondents onen led to contacts with 

respondents within the same company. stratum, or in <U1other stra tum of thc PSc. The 

final sample consisted of 30 interviews with executives from 3 pharmaceuticals 

companies - Incepta , l3ex mico and ACL Data werc co llected in between May and July 

20 12. All measures we re anchored on a 5 poinl Likc rt sca le. Several expe rienced SCM 

researchers reviewed Ihc instrumcnt i.e interview schedu le. 

A fter embwcing the ir fcedback. the instrumcn t was then pre- tested with Illultiple supply 

chai n executi ves, The cxecllli ves' commcnts and suggestions were cCJI'cl\ J! ly appraised 

and incorporatcd inlhc final version of the qllcstionnairc. 

- 138 -

Dhaka University Institutional Repository



Once a compuny agreed to part icipate, a brief overview o f the research object ives and a 

copy of the interview protocol were provided (Spradley 1979). A !;emi structurcd 

interview gllide was used to aSS lire comparability of findin gs while a llowing ror 

flex ibil ity in perus ing insight into unique practices and programs that became ev ident 

during tlle interview. During each inlcrvicw, extensive noteS were made for later 

reflection. These notc~ wen.: then translated inlo structured case wri tc-ups to avoid "data 

asphyxiat ion" (Peuigrew 1990). Importantly. each cnse was viewed as a "stand-alone 

entity" to help identify unique IXllterns and to validatl: genera lized theory in cross-case 

comparisons (Eisenhardt and Graebner 2007). 

3.2.6 Consiruci MC~lsurcs : 

One of the most important measures of scale adequacy is scale reliability. which is the 

percellt of variance in an observed variable that is accounted for by the true score of the 

lutent factor or underl yi ng construct (DeVellis 1991 ). High-scale rel iabi lity means that 

all variables that meaSure a single fac tor share a high degree of eoml11on variance. 

Allhough there are difTerent methods to measure scale reliability, the more commonly 

lI sed statisti c is Cronbach's coeffi cient a . Cronbach's u measures the degree of 

interitel11 correlation in each set of items and indicates the proportion of the vari ance in 

the scale scores that is attrilnllable to the true score. a. levels below 0.7 arc considered 

unacceptable (DeVcllis 199 1). 
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Therefore. the constructs arC adequate ly nonnal. theoreticall y uniq ue and posses good 

reliabili ty as well as acceptable convergent and discriminant va lidi ty. We can be 

reasonably confident that the measured items renecl the theoret ical constructs they arc 

designed to measure . Further, use of rigorous tests to establ ish convr.:rgcnt and 

discriminan t validi ty have shown the factors to be di stinct and unique, we conclude that 

common methods bias does not unduly affect the interpretabi lity of the findi ngs 

(PodsakofL Mackenzie. Lee and Podaskoff2003). 

3.2.7 Dal;, Analysis: 

In the present study. we analyze Ou r data by employ ing descriptive statistics and 

Cronbach' s alpha test . For the study, the entire analysis is done by personal computer 

(PC). A we ll known stat isti ca l package SPSS (Statisti cal Package for Social Sciences) 

17 Version was used in order to analyze the data. 

3.2 .8 Descriptive Siniislics: 

A large data set is bulky, and its very mass poses a serio ll s obstacle to any attempt to 

visua ll y extract pertinent information. Much of the informat ion conta ined in the data 

can be assessed by calculating certa in summary numbers. known as descriptive 

statistics. For example. thc ari lhmctic average or sam ple mean is a descri ptive stati stic 

that prov ides a measure of loca ti on-that is a ' central value' for a sel of numbers. And 
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the average of the squares of the distances of all of the numbers from the mean provides 

a measure o rthe spread. or variation. in the numbers. 

The usc of descript ive statistics in supply chain management is well recognized menn 

for thc purpose of purified constructs as well J.S the individual measures that comprise 

the clements (Fawcett and his associates, 20 II ). 

We shJ.1I rely most heavily on descriptive stati stics thall11casure location, variation, and 

linear ;Issociation (Johnson and Wichern. 2007). 

3.3 Summ ary 

In thi s chapter showed the research framework, which is focused on the role of 

information technology in supply chain management. Here I also developed the 

argument of my study. The chapter also descri bed the methodology o f the study. The 

choice of us ing multi methods in a combination of both quan titati ve and quali tati ve 

criteria was justifi ed. The choice of personal interview strategy for data co llection was 

stated. In the study, 30 executi ves from 3 phannaceutical companies were slIccessfull y 

interviewed. The study coded nllci processed the data co llec ted using a special data entry 

and ana lysis through SPSS package. The major stati sti ca l too ls used included. among 

others, descriptive stati sti cs and Cronbacb 's alpha test. Now. the ronhcoming cha pter 

will preselll the descri ption and analysis of data. 
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CHA PTER FOUR: DESCRJPT ION AND ANA L YSIS OF DATA 

4.0 Introductio n 

In Bangladesh. Pharmaceutical sec tor is one of the most developed hi tech sector which 

is contributing in the coun try's economy. After the promulgation of Drug Control 

Ordinance - 1982, the development o f this sector was accelerated. The professional 

knowledge. thoughts and innovat ive ideas of the pharmacists work ing in this sector are 

the key factors for this development. Due to recent development of this sector we are 

export ing medicines to global market including European market. This sector is al so 

providing 95% of the total medicine requirement of the local market. Leading 

I)harmacculical Companies are expanding their business with the aim to expand export 

market. Rcccl1lly few new industries have been established with hi tech cquipments and 

profess ionals which wil l enhance the strength oflhi s sector (Bangladesh Pharmaceutical 

Society. 2012). 

This study has evaluated the supply chain management of three pharmaceutica ls 

companies in Bangbdesh, These are as rollows: 

• Beximco Pharmaceuticals Ltd. 

• Inccpta Phannacelilicals LId, and 

• J\CI Pharmaceut icals Ltd, 

Here the description of the organization and analysis or data arc gi ven below: 
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4.1 Bcximco I)harmaccuti cals Limited 

Beximco Pharmaceuticals Ltd (BPL) is a leading manuf:lctun:r of pharmaceutical 

formulations and Active I)harmaceutical Ingredients (A Pis) in l3angladcsh. The 

company is the largest exporter of pharmaceuticals in the country and its state-of-the-a rt 

manufacturing facilities arc certified by global regulatory bodies of AustC<.llia. European 

Union. Gulf nations. I3mzil. among others. The company is consistentl y building upon 

its portfol io and currently producing more than 400 products in different dosage forms 

covering broader therapeutic categories which include an tibiotics. antihypertensives. 

antid iabctics. nntireretrovirals, anti asthma inhalers etc . among many others. 

With decades of contract manufacturing experience with global MNCs, skilled 

manpower and proven formulation capabilities. the company has been bui lding a visible 

and growing presence across the continents orTering high quali ty generics at the 1110st 

affordable cost. 

Ensuri ng access to qua lity medici nes is the powerful aspi ration that motivates more than 

2,500 employees of the organization. and each of them is guided by the S~II11e moral and 

social responsibil ities thc company values 11105t (Bcximco Pharmaceuticals Ltd , 

20 12"). 

Manufactu r ing CllPli hil iti cs 

Si Luated ncar Dhaka, the capi tal ci ty of Bangladesh, our man ufacturing site extcnds over 

an area of 23 ac res. The site houses manufactu ring facil ities for producing various drug 
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fonnu lae in difTerent strengths and delivery systems such as capsules, tab lets. 

intravenous nllids. metered dose inhalc rs. ophthalmic drops. inject<lbles and nehllli7cr 

so lut ions. The s ite has its Own utility infrastructure to ensure adequate generation and 

distribution of e lectricity with an installed capaci ty of 10 MW. in addi tion to water 

purifying and liquid nitrogen generatiOn fac ilities. The bulk drug unit for producing 

paracet3mol is a lso located withlll thi s site. The Company's penicillin AI>I and 

fOnllUlmion uni ts arc si tuated at Kaliakoir. a fcw killS from the main site. 

The company has diversified into innovative deli very systems such as dry powder 

inhalers. total parentera l Ilutrition, prefilled syringes and Iyophili l.ed products (Beximco 

Pharmaceuticals Ltd 201 2b). 

J)crnand forccasting and Markct Information 

Demand forecasting of ileximco Pharmaccu ticals Ltd depends on both internal sources 

and external sources. Based on external information Strategic Brand Management 

(SSM) department of l3eximco Pharmaceutica ls Ltd forecasts their ex isting demand . 

SBM collects informatio n from SMSRC. MSP. 4P Marketing Consultancy. and IMS. 

MSP invo lved with prescription survey. 41' Marketing Consultancy provides market 

information . SMSRC involvcd with prescription survey and provides quanerly data. 

IMS Bangladesh also provides qua rterly and month ly data. 
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Strateg ic Marketing Solutions and Rcsenrch Centre (SMSltC) Priv:lt e Limited 

SMSRC conducted nume rOliS Corporate Strategy Workshops (SW) as Ihe Team Leade r 

10 finali ze Corporate Slrategic Action Plan starti ng rrom sett ing Corporate and 

Divis iona l Strategic Perspective and finall y arriv ing m: 

,. Restructuri ng of Mark eting Opcrations & se tting up Divisio na li z3t ioll J>rocc$ses 

,. Product J)ortfolio Structuring 

,. Merger and Acqu isition St rategy Formu lation 

,. New Prod uct I Therapy Gap Identi (ication and New Launch Strategy Planni ng 

,. Brand & Therapy Building Strategy 

... Doctor Coverage & Field Force Planni ng 

,. Sales Representative Call Eva luation and Ca ll Pattern Designing 

National and Mu ltinatio na l o rgani zation he has served (fcw examples) : 

I . Alembic 

3. Aristo Pharmaccutica ls 

5. Cipla 

7. E MERCK 

9. GlaxoSmithklinc Pharmacc ulici.) I!-i 

11 . Lupin Laboratories 
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13. Novarti s India 

15. Ranbaxy Laboratories 

17. Tablets (India) 

19. Wockhardt 

Management Devciopment P" ogramlllc: 

14. Piramal Healthcare 

16. Sun Phunnaccut ica l 

18. Unichem Laboratories 

20. Zydus Cadila I lea lthcarc 

During 2007 & 2009. as the Programme Director. Mr Sanjoy Mit ra was the onl y 

professional frolll C MARC who coordi natcd and cond ucted number of Manage ment 

Development Programmes (M OP) for various nat ional and international pharmaceut ical 

organi sations frolll India and Bangladesh to train the Product Management & Field 

Management Teams of various pharmaccutical organizations (St rategic Marketing 

Solutions and Research Centre (SMSRC) Private Lim ited. 20 12). 

4. 1.1 IMS 

IMS is a leading provider of information. se rvices and technology for the hca lt hcarc 

industry, covering marke ts in 100+ count ries around the worl d. 

A market leader for ma rc than 55 years. they blend industry ex pl..! rli se and advanced 

techno logy to deli ver the most accura te perspecti ves and in-depth unu lyti cs on 

hcalthcare dynamics. Act ionable insights, pO\vercd by superio r information assets. arc 

tuned to our client s' precise req uirements. 
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They continuously innovate to keep pace wi th a global healthcare environment that is 

increas ingly complex and interdependent. 

In addition to the daily demands of suppl yi ng products to countless locations globally. 

wholesalers must proacti ve ly prepare for Ihe impac ts of emerging healthcarc trends -

the aging population. cmerging markets. the growth of specialty thcrapeutics. greater 

regulatory involvemen t. patent expi rations and parallel trade - all whi le ensuring safe 

sto rage and handling. In a business operating on a narrow margin, every decision anects 

the boltom line. 

Today, di stributors do much more than simply optimize their in ventory levels. 

Activities in the areas of supply chain integrity, assurance of stock avai labil ity, planning 

for and catering to indiv idua l store needs and ensuring contract compliance are 

reviewed and adjusled real-time. In add ition, di stributors arc extending the ir retail 

services to he lp their pharmacies remain relevant and pat ient-focused. 

These new demands require knowledge that is real-time and consistent across the 

geographic fi eld of operat ions. They provide a range of services that support the needs 

of Ollr pharrnaceutical distributors - national, regional and speci~llly - in areas such as: 

• Performance measurement and management 

• Program design, monitoring and measurement/ ROJ 

• Advanced customcr segmcntation and targeting 

• Uti lizat ion melrics 

• Forecasting 
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• Category management 

• Generic uti lization tracking 

• Customer contrac t compliance 

• Commercial effecti veness services such as sa les ro rce a lignment and incen tive 

compensat ion 

~ fAtS Ballglaliesh 

In Bangladesh IMS also playa vital role. These arc as fo llows: 

B:tngl:\dcsh M:lrkel Oven'iew 

In the past ten years, the Bangladesh pharmaceutica l market has doubled in growth, 

rcachi ng a tota l val ue of US$929 mill ion in from the fourt h quarte r of 2009 to thi rd 

quarter o f 20 10. Dynamic. vita l. and blessed with [I 6.21% GOP. the country was 

recen tly named to the Goldman Sachs "Nex t Eleven" li st as we ll as the JP Morgan 

"Fron tier Five," At IMS Heil lth . we too believe that Oanglade!ih s tands po ised to join 

China, India. Brazil , and Russ ia as a coun try thai represents s ignificant potential to 

mult inational companies. 

At the moment. the Brtnglaclcsh market is dominated by local players. The top 10 

companies in Bang ladesh. all o f which are loca l companies. contribute 68% to the t0131 

market, while the top 20. just rour of which arc Illultinational, con tributc 84%. All told. 

nearl y 200 manufacturers .Ire responsible for the 8,000 branded generics now ava il able 
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to the local population. Competition is intense, but the branded generics nature of the 

market enables top companies to command premium prices and ensure a return on their 

investment . 

The Bangladesh phanll<l market is hea vi ly retail oriented, wi th the bulk of di stri bll tion 

undertaken by the companies themselves, leaving wholesalers to play 3 lirni ted rol c. 

rmients must advocate for themselves within the system, as health insurance is virt ually 

non-Qxistent and pat ien ts are expected to pay the full price for medicines. 

To hclp clients reali ze the potentia l present in the Bangladesh market , IMS provides a 

number of services ranging from Information and Ana lyti cs to Commercial Effecti ve 

Services and Management Consulting. These include: 

• Information & Ana lytics 

Bangladesh Pharmaceuti cal Index (B DPI) - The BDPI estimates the primary sales in 

volume & va lue of the pharmaceutical market. by projecting the se ll-in transactions 

madc by companies 10 the panel reta il outlets. It includes a reg ional breakdown and 

monthly and quarterly data. 

• Commercial Effect iveness Sen 'ices 

COllllllercial Effectiveness Services in Asia-Pacific deli ver ev idence-based market 

insights to support critical sales and market ing deci sions. The services have IwO vi ta l 

element s: COllll1lcrc inl Intelligence and Commerc ial Analylics. 
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Commercia l intelligence offers performance analyti cs and performance tracking. bmnd 

insigllls. primary market research, learning solutions. incent ive compcnsation and a 

mnge of business transformati on services. 

Commercial analYlics provides integrated and channel optimization. cross geography. 

ponfolio and channel promoti on allocation. field force siz ing and Slrm.: lurC 

opt imization: promotional program and ROI ana lyses, prescribe r. pmient and account 

profiling. segmentation and targeting and account management optimization. 

• MlI mige rncnt Consulting (MC) 

Me provides IMS Health with a uniquc opportunity to serve our clients and peoplc 

better. They are the adv isor of choice to the executi ves o f leading global life sciences 

organizat ions: 

.:. The MC team focuses on issue-based. value-add engagemcnts supporting 

clicnts, 

.:. The Me team maintains 5 core areas of speciali zation : Brand & Commercial 

Strategy (B&CS). Strategy & Ponro lio Analysis (S&PA), Prici ng & Market 

Access (P&MA), Health Economics & Outcomes Research (HEOR), and 

Competiti ve Intelligence (CI). It leverages the foundat ion of 1M d~lI Cl assets . 

• :. The Me team is committed to high-quality engagement. which support s both 

company and product issue resolution, ultil11utdy facilitating clients' personal 

successes (IM S. 20 12). 
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4.1.2 Supply Chain M~In :, gcmcnt of Bcximco Ph:lrmacculic~l l s Lid 

The supply chain system of Beximco Pharm3cclilicals Ltd sta rted frol11 strategic Brand 

Management (SBM) then it goes in following stage: 

Plam,;"g Departmelll- Beximco PlwrmacetlliCflls Ltd 

After gettillg information from SSM department. the planning department will check 

inventory and raw materi als. Every six months they wi ll monitor it. 

Procureme"t Departmeut 

After gett ing internal procurement order (l PO) from planning department, procurement 

departmcl1l ana lyzes data regard ing approve source and price. The concerned 

departmen t collects raw materials from USA, Ital y. Spai n, Germany, Belgiulll. Ukraine, 

India,Chi na and so on. After negotiat ing price, the concerned depa rtment wi ll issue pro· 

forma invoice. In the case of new product basically raw materials. the concerned 

department will go through Bri tish Pharmacopoeia , US Pharmacopoeia and WHO 

(World Health Organization) websi te. 

QI/ality COl/lrol (QC) 

A fter gett ing sample from the concerned supp liers, QC depurtment wi ll test the sample-. 
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Q lIlIli()1 As.w nlll ce (QA) 

QA department will go through suppliers documents such as trade li cense and 

Bangladesh Bank approval and so on. After satisfy ing their requirement. QA approves 

their order. 

Director General of Drug A timiuistrmioll (DGDA) 

After gett ing price and quantity from procurcment department, DGDA went through 

quantity. price and VAT re lated issues. They also approves block li st. 

lusunmce 

After getting approval from DGDA. the concerned company will seek insurance 

company for insuring imported raw materials. 

BlIllk 

After managing insurance policy, the company wi ll apply for LC (Letter of Credit). 

Freiglll Forwarding Agent 

In this case. Bex irnco Pharmaceuticals Ltd appoi nts their own freight forwarding i.)gents 

named IGS. 

At Intergroup hipping (IGS). Freight Fonvarding is a we ll defined, planned and 

executed service function. Offering a ve ry strong local market foclI s and a 

comprehensive global reach, it brings to each elient the assurance and the satisfaction of 

dealing with a professional logistics Illanagement group. 
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Responsible for thi s serv ice at IGS is a close kn it team of experts who are well informed 

and well versed with the intricacies of managing and delivering a complete mnge of 

logistics solut ions ac ross multiple surfaces. 

Today. the service has evolved to cover a variety of shipments. o ffering a wide choice 

o f destinations and prov ides the perfect match hetween cost and time schl!dulcs. 

Ilt/emu/;ollat Marke/ing Departmelt/ (IMD) 

IMD ana lyzes foreign market potentialities. They al so responsible for export ing 

fin ished product in internat ional markets. 

Figure 4.1 Supply Clmin Mnnagcmcnl or Bcximco Phannaceulic:lls Lid 

Backward Integration (Raw materials) and Forward Integration (Consumers) 

SSM Planning 
Procurement Qua li ty 

(S1IiIh.'glc Brant! Department f-->- --+ 
MIIIID~rllc"l) Department Cont ro l 

Frciglll 
Forwa 

insurance Director Quality 
ding (jcn('r:.lof Assurance 
Agent +- Bank +-

I+- Drug +--AllminiStMiCln 

Source: Bex imco PharnHlcclilicals Lid 
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Operations Distributor Retai ler ConsUlllcr 

---+ ---+ 
f-+ 

Operations I nternat ional Foreign Buyers 
Market ing 
Depa rt mr.:n t 

---> 
---+ 

Source: Beximco Pharmaccuticals Ltd 

4.1.3 Dala Analys is of I1cximco I'IHlrnwccuticals Ltd (8I'L) 

Here. data are collected from vari o lls employees from l3ex imco Pharmaccut icals Ltd 

(BPL) with the help of prescri bed Questionnaire (Appendix). The study coded and 

processed the data collected lI sing a special data entry and analysis through SPSS 

packagc. The major statistical tools are included. among others. desc ript ive statistics 

and Cronbach's alpha test. 

The data co llection process and analysis is given below: 

~ Demographic Profi le of th e RespondenCs: 

Table 4, I, I: Gender 

Gender Frequency Percent 

Male 10 100.0 
Source: The A uthor 

Table 4.1.1 shows that a ll respondents arc male, 
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Table 4.1.2: Wor" Experience 

Work Experience Frequency Percent 

1-4 Years 

5-8 Years 

Total 

7 70.0 

3 30.0 

10 100.0 
Source: The AUThor 

Tnblc 4. 1.2 depicts thm 70 percc.-:n t respondents acqui red 1-4 years job expe rience and 

30 percent respondcnts acqui red 5-8 yea rs job experience. 

Table 4. 1.3: IT Experience 

IT Experience Frequency Percent 

1-4 Years 

5-8 Years 

Total 

7 70.0 

3 30.0 

10 100.0 
Source: The Author 

Table 4.1.3 dcpicts that 70 percent respondents acquired 1-4 years IT experi ence and 30 

percent respondents acquired 5-8 years IT experience. 

Table 4.1.4: Pos ition or Til le 

Position 

Senior Assistant Procurement Offi ce r 

Brand Executive 

Brand Manager 

Towl 

Source: The Author 

Frequency 

4 

3 

3 

10 

Percent 

40.0 

30.0 

30.0 

100.0 

Table 4.1.4 depicts that the survey respondents held a range o rtit1cs such as Senior 

Assistant Procurement Officer (40 percent). Brand Executive (30 percent) and Brand 

Manager (30 pcreent). 
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^  ̂ ^ ^ ^  ^ ^ ^ ^ ^ ^  ̂ ^

T:lblc ·tI.5: SC:llc Reliability of Obscn'cd V:lri:lblcs 

R E L I AB! LIT Y A NA L Y SIS - SeA L E (A L P H 
A) 

Item-total Stcltistics 

Scale Scale CI,rr~ctcd 

Mean Variance Item Alpha 

it Item If Item Tot.ll it Item 

Deleled Deleted Correlation Deleted 

CIl 266 . 5000 41. 8333 . 4801 .1801 
Cl2 266.5000 41 . 8333 .4801 . 7807 
CD 266 . 5000 41 . 8333 . 4801 . 7807 

---

CI< 266 . 5000 41 . 8333 . 4801 . 7801 
511 266 . 6000 52 . 2667 -1. 0000 . 8280 
512 266.8000 38 . 4000 1 . 0000 . 7607 
5D 266 . 2000 45 . 0667 . 0000 . 7922 
51< 266 . 9000 48 . 7667 - . 5830 . 8139 

BSITl 266 . 8000 38 . 4000 1 . 0000 . 7607 
BSIT2 266 . 9000 48 . 7667 - . 5830 . 8139 
BSIT3 266 . 2000 45 . 0667 . 0000 . 7922 
BSIl 268 . 9000 48 . 7667 -. 5830 . 8139 
BS12 268 . 9000 11 8 . 7667 - . 5830 . 8139 
BSl3 268 . 2000 45.0667 . 0000 . 7922 
SPMl 267 . 2000 45 . 0667 . 0000 . 7922 
SPM2 266 . 5000 41. 8333 . 4901 . 7807 
SPM3 266 . 2000 11 5.0661 . 0000 . 7922 
OPMI 266 . 8000 39 . 0667 . 11195 . 182 -1 
OPM2 268 . 1000 35 . 4333 . 8506 . 1538 
OPM3 267 . 2000 45 . 0661 . 0000 . 7922 
LPI 269 . 2000 45 . 0661 . 0000 . 7922 
LP2 269 . 2000 45 . 0661 .0000 . 7922 
LP3 268 . 2000 45.0667 . 0000 .7922 
LP4 l67 . 2000 45 . 0667 . 0000 . 7922 

ECI 266.8000 38 . 4000 1 . 0000 . 7607 

EC2 266.8000 38 . 4000 1. 0000 . 7601 

EC3 266 . ~OOO 41. 8333 . 4801 . 7807 
EC 4 267 . 2000 ';5 . 0661 . 0000 . 1922 

EC5 269 . 2000 45 . 0667 . 0000 . ·/922 

EPI 269 . 2000 45 . 0667 . 0000 . 7922 
EP2 268 . 5000 41. 833J .4801 . 7801 
EP3 268 . 2000 45 . 0667 . 0000 . 7922 

-
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EP' 267 . 9000 118 . 7667 - . 5830 .8139 
EP5 268 . 2000 45 . 0667 .0000 .7922 
ERPl 268 . 2000 45 . 0667 .0000 . 7922 

ERP2 268 . 2000 45 . 0667 . 0000 .7922 
EPR3 268 . 2000 45.0667 .0000 .7922 
ERP4 268 . 2000 45 . 0667 . 0000 , 7922 

ERPS 268 . 2000 45 . 0667 . 0000 . 7922 
Mel 267.1000 35 . 4333 .8506 . 7538 
Me2 267 . tOOO 35. '333 . 8506 . 7538 

Scale Scale Corrected 
Mean Variance It.em- Alpha 

if Item If Item Total if :tem 
Deleted Deleted Correlation Deleted 

Me3 267.1000 35 . 4333 . 8506 . 7538 
Me, 266 . 6000 52 . 2667 1 . 0000 . 8280 
ITI 266.2000 45 . 0667 . 0000 . 7922 
IT2 266.5000 41.8333 .4 801 . 7B01 

IT3 266.2000 45.0667 . 0000 . 7922 

IT' 266 . 2000 45.0667 . 0000 . 7922 

IT5 266.2000 45.0667 . 0000 .7922 

GENl 266 . 9000 48.7667 - . 5830 .8139 
GEN2 267 . 5000 41. 8333 . 4801 . 7807 

GEN3 270 . 2000 45.0667 . 0000 .7922 

GEN4 261 . 8000 38 . 4000 1 . 0000 .7607 

DISI 267 . 2000 45 . 0667 . 0000 . 7922 

OI52 268 . 2000 45.0667 . 0000 .7922 

DI S3 268 . 2000 45 . 0667 . 0000 . 7922 
01S 4 267 . 5000 4 L 8333 . 4801 . 7807 
U~t:l 266 . 2000 45.0667 .0000 .7922 
USE2 267 . 2000 45 . 0667 . 0000 .7922 

USE3 267 . 2000 45 . 0667 .0000 . 7922 
USE4 267 . 2000 45.0667 .0000 . 7922 
INQTl 266 . 2000 45 . 0667 . 0000 .7922 . 
INOT2 268 . 2000 45.0667 . 0000 .1922 

INQT3 268 . 2000 45 . 0667 .0000 .1922 

TNQT4 267 . 2000 45 . 0661 . 0000 . 7122 

INQLl 268 . 2000 45 . 0667 .0000 . 7922 

TNQL2 268 . 2000 45 . 0667 .0000 . 7922 

INQLJ 268 . 2000 45 . 0667 . 0000 . 7922 

INQL4 268 . 2000 45 . 0667 .0000 . 7922 

It'\1 267.2000 45 . 0667 . 0000 . 7922 

IA2 267 . 8000 38 . 4000 1 . 0000 . 7607 

IA3 267 . 2000 45 . 0667 . 0000 . 7922 

1M 267 . 2000 45 . 0667 . 0000 . 7922 
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Reliabill~Y CoefficientS 
N of Cases - 10 . 0 N of It-ems • 72 
Alpha • . 7921 

Source: The Author 

The scale items used to measure each observed variab les arc specifica ll y deri ved from 

past studies. One o f the most importan t measures of sca le adequacy is sca le reliability. 

which is the percent of variance in an obscr\\.!d variable , Alt hough tlnc arc different 

methods to measurc scale reliability, the more cOlllmonly lI scd stati stic is Cronbach's 

coefficient G" Cronbach's G, measures the degree o f interi m correlation in each SCI of 

items and illdic:.llcs the proportion of va riance in the scale scores that is attribu table to 

the true score. Cronbach ' s G. levels below 0.7 arc considered unacceptable (Sanders, 

2005), Here all the observed variables have a value ofCronbach's u. above 0.7 Crable 

4.1.5). 

Table 4.1,6: Descripti ve Sl:ltistics of O bserved V~lri :a bl c-s 

Observed Va ri ables N Mi nimu rn M<lx imulll Mean 
S,d. 

Deviation 

INQT I customers' requ irements? 10 5 5 5.00 .000 

USEI improve undcrstandi ng of 
customers 

10 5 5 5.00 .000 

IT5 constan tly monitor Hnd ev:t1uate 
10 5 5 5.00 .000 

available information technology options 

IT4 maintain II strong network 
re lationships with information technology 10 5 5 5.00 .000 
suppliers 

1'1'3 maintain knowledge and skills needed 
to pu t together the best info rmation 10 5 5 5.00 .000 
technology for yo ur company 

IT! acti vely searc h ou t and acquire state 10 5 5 5.00 .000 
of the art informat ion technology 
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DevcJopment of new business 
10 5 5 5.00 .000 

opportunities 

Alignment ofappliealions used for 
10 5 5 5.00 .000 

cOl11l11unicat ion 

We believe Ih31 cooperat ing with our 
10 5 5 5.00 .000 

suppliers is beneficial 

We stri ve to be highly responsive 10 our 
10 4 5 4.70 .483 

customers' needs 

11'2 efTectively use state of the art 
10 4 5 4.70 .483 

information technology 

RFxrequest for quotation .proposal nnd 10 4 5 4.70 .483 
information 

Creation of new products. prodllci 
10 4 5 4.70 .483 

enhancements 

OUf customers seem hnppy with our 
10 4 5 4.70 .483 

responsiveness 10 their problems 

Our customers give us feedback on our 
10 4 5 4.70 .483 

quality and delivery performance 

We frequently are in close contact wi th 
our customers 

10 4 5 4.70 .483 

Mix flexibility 10 4 5 4.60 .5 16 

We nrc comfortable shari ng problems with 
10 4 5 4.60 .5 16 

our suppliers 

Order management and tracking 10 4 5 4.40 .5 16 

Content and knowledge managemcnt 10 4 5 4.40 .5 16 

Alignment of upplications used in 
10 4 5 4.40 .5 16 

transaction processIng 

In dcaling with our suppliers. we arc 
wilting to change assumptions in order to 10 4 5 4.40 .5 16 
find morc cfTect ive solutions 

Cost efficicncics from higher salcs 
10 

, 
5 4.40 .966 ~ 

volumes 

GEN 1 from key customcrs 10 4 5 4.30 .483 

Alignmcnt of applications lIscd in 10 4 5 4.30 .483 
operations 

We elllphu:,it;c openness of 
communicat ions in collaborating with our 10 4 5 4.30 .483 
suppliers 
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Unit manufacturing cost 10 3 5 4.10 .876 

Delivery speed 10 
, 

5 4.10 .876 , 
Manufacturing lead time 10 3 5 4. 10 .876 

IA4 industry trends 10 4 4 4.00 .000 

11\3 competition in Our industry 10 4 4 4.00 .000 

fA I how to provide high quality services 10 4 4 4.00 .000 

INQT4 industry trends? 10 4 4 400 .000 

USE4 improve customer service 10 4 4 4.00 .000 

USE3 improve decision-making 10 4 4 4.00 .000 

USE2 identi fy opportunities for new 
10 4 4 4.00 .000 

business 

DI S I to the right people inside the fi rm 10 4 4 4.00 .000 

Acccss to catalogues 10 4 4 4.00 .000 

Increased thc level of work force 
flexibility following your business unit's 
competitive strategy(e.g. temporary 10 4 4 4.00 .000 
workers, part time ,job sharing. variable 
working hours, etc.) 

Increased profitability 10 4 4 4.00 I .000 

Learning about customers and markets for 
10 4 4 4.00 .000 

our products 

GEN2 from your suppliers 10 3 4 3.70 .483 

0lS4 effectively prioritize informmioll 
10 3 4 3.70 .483 

from external sources 

IA2 how to meet customcrs' nceds 10 
, 4 3.40 .5 16 , 

GEN4 about industry trends 10 3 4 3.40 .5 16 

epOrder management and tracking 10 3 4 3.30 .483 

Improvements to current processes or 
10 2 4 3. 10 .876 

creation of new processes 

INQL4 credib le? 10 
, 

3 3.00 .000 , 
INQL3 complete? 10 

, , 
3.00 .000 , , 

INQL2 accuratc? 10 3 3 3.00 .000 

INQL 1 timely?(untimely-timcly) 10 3 
, 

3.00 .000 , 
INQT3 competitors? 10 3 3 3.00 .000 

INQT2 suppliers' schedules? 10 
, , 

3.00 .000 , , 
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DIS3 in a timely manner 10 3 3 3.00 .000 

0 lS2 in user friendly fomlflts 10 3 
, 

3.00 .000 , 
Distribution management 10 3 

, 
3.00 .000 , 

Sales management 10 3 
, 

3.00 .000 , 
Production planning and cOJ1lrol 10 3 3 300 .000 

Material management 10 3 3 3.00 .000 

Purchasing and supply management 10 3 3 3.00 .000 

CpAllclions 10 3 3 3.00 .000 

cpAccess to eatnlogucs 10 3 
, 

3.00 .000 , 
Implementcd action programs 10 increase 
the level of delcgation and knowledge of 
your workforce(c.g. empowerm en t. 10 3 3 3.00 .000 
training. autonomous team s, etc.) during 
last three years 

Implcmented the lean organi7 .. ational 
model by e.g.reducing the number of 

10 3 
, 

3.00 .000 levels and broadening the span of control 
, 

during last three years 

Collabora ti ve planning with buyer 10 3 
, 

3.00 .000 , 
cpContcnt and knowledge management 10 2 3 2.70 .483 

Cross-functional teams with buyer 10 2 3 2.30 .483 

Partncring with buyer 10 2 3 2.30 .483 

cpRFxrcqucsl for quotation .proposal and 
10 2 2 2.00 .000 

information 

Auctions 10 2 2 2.00 .000 

Implcmentcd continuous improvcmcnt 
programs through systematic 

10 2 2 2.00 .000 
i nitiati vcs( c.g.kriizcn. i mprovemcnt 
tcams.clc.) during last thrce years 

GEN3 about your competitors 10 1.00 .000 

Vulid N ( list wise) 10 

Source: The Author 

Table 4. 1.6 shows that the most of the meWl value of IT infrastructure. few variables of 

IllC<:lIl v<l luc of information lISC, supplier integration . collecting markct information . 
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and buyer-supplier IT alignment is 5. After 2006. they introduce IT in SCM. That 's why 

they develop their IT infmstrucllIre. They lise tailor made software in SCM which is 

invented b) BOL. Still they do not introduce sophisticated software like SAP or Oracle. 

Within few months. they will introduce SA P software in SCM. For that rca~ml1 , ERP 

system of Beximco Pharmaceuticals Ltd (DPL) is not up to murk. When they will 

import raw materials. thcn they will consider ERI) system in few extentS. 

4.2 Incepta Pha .. maceuticals Limited 

Ineepta Phamlaceutica ls Ltd. is a leading pharmaceutical company in Bangladesh 

establi shed in the year 1999. The company has a very big manufacturing facility located 

at Savar. 35 kilometer away from the center of the capital city Dhaka. The company 

produces variolls types of dosage forms which incl ude tablets, capsules. oral liquids, 

ampoules, dry powder vials, powder for suspension, nasal sprays. eye drops. creams. 

ointments, lo tions, ge ls. prcfi ll ed syringes. liquid filled hard gelatin capsules, 

lyophili zed injections, human vaccme etc . Since its incepti on, Incept3 has been 

launching ne w Hnd innovative products in order to fu lfill unll1ct demand of the medical 

cOlllmuni ty. The focus has always been to bring new. marc technologica ll y advanced 

molecules and innovat ive dO~Hge form s to Ihis country. 

The VISIon o f Incepta Pharmaceu ticals ltd is 10 become a resea rch based global 

pharmaceut ica l company in addition to being a highl y efficient generic munufacturer. 

They would al so like to di scover and develop innovative, value·added products that 
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improve the quali ty of li fe of people around the world and significant ly contribu te 

towards the growth of B~ngladesh , 

History 

Incepta began its operation with a handful of highly skilled and dedicated professionals 

guided by an able leadership, Proper strategic planning. technica l exce llence, swift and 

timely dec isions helped us achieve our objectives l e~lding to much faster growth , 

Incepta was ab le to anticipate the need of the market and provide the ri ght product at the 

right time, High focus on R&D investment from the vcry beginning made possib le the 

in troduction of qua lity products ahead o r its competitors In most cases. 

Incepta Pharmaceut ica ls Ltd. is now Ihe 2nd la rgest company of the count ry and 

recognized as the f.:1stCst growing of the lOP fi ve manufacturi ng company in the country. 

Establi shed in the year 1999, the company has come u long way. Curre ntly the Zirabo 

plant consists of severn I bui ldings with state of the art technology. Dedicated 

cephalosporin manufac turing bui lding. a specialized manufactu ri ng bui ldi ng for the 

production o rJ yophi li zed prod ucts, insuli n and amino acids and newly built liquid and 

semisolid manufacturing bu ilding and large wurchouse is a lso in operatioll . 

Another l11 uit ipll rpose bui lding for housing the Research & Development operation 

ulong \-v ith the canteen fac ility is al so there. Current ly a ll the products are coming from 

the plant at Zirabo, 
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The company now produces almost all types of dosage fomls covering nearly all 

therapeutic area. 

Incepta now has one of the largest and competent sales force and large di stribution 

network of its own. operated frol11 18 diO'crcnt locations throughout the country. A most 

dynamic skilled and dedicated marketing tearn comprising of pharmacists and doctors 

arC al the care of the marketing operation. These highly skilled pro fessionals playa 

crucial role in providing the necessary strategic guideline for Ihe promotion of its 

product. 

Distl'ibution 

Incepla has its own large distribution network having 18 depots all ovcr the country. 

They make the products availab le in every single drug store o f' the country . The depots 

arc located in Dhaka. Chiuagong, Rajshahi . Khulna. ylhe!. Barisal . Comi ll a, Noakhali , 

Mymensingh. Magura, Bogra, Narayangonj , Rangpur, Dinajpul'. Tangail. Jessor, 

Moulovibazar and Cox's Bazar (Inccpta Pharmaceuticals Ltd,20 12). 

Quality M~ln:lgcment System 

The QMS of' Inccpta Pharmaceutica ls Limited is establi shed in a fram e 10 describe its 

operat ions in different documents nnd practices wh ich is based on the principles of 

Pies and Wi lD guideli nes. The Quality Manual describes the Qual ity Policy of I nc~pla 

Pharmaceut icals Limited. 
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The res po nsibilities for the technica l aspects of Quali ty Assurance are de fined in the 

Quality Man ual. It encompasses all activ iti es necessary to generate. maintain and verify 

Lhe quality of drugs. 

The Q uali ty Assurance ofZirabo Plant consists of Quali ty Contro l. Quali ty Compliance 

and Quality Surveillnm.:e. The main tasks and duties of QlJrdity ontrol have been 

described in the Quality Manual and relevant O Ps. The IIcad of Qua li ty Assura nce or 

hi s delegates are responsible for releas ing drug substances. exc ip ien ts, dos..'lge fo rms 

and packaging materials. 

Quali ty Compliance is responsible for IPC. GMP co-ordinatio n and training. 

Performances of routine GM P checks are done as per need. Monito rs to respect GM P 

regulation in the manufacturing by instant checks of Batch Record completio n, visual 

checks o f cleaning o f worki ng place, line clearance. perfo rmance checks of balance & 

other equipmen t. 

Quality Survei llance is responsible for the implementat ion o f the Q uality Management 

System in different areas in collabo rat io n with different department s. Quality 

S urve ill ance play acti ve role in conduct ing eXlernal and intcrnal aud its wit h their 

fo llow-ups. 

Research & Development is rcsponsibll.! for furmu lat ion deve lopmcnl and mClhod 

development, implcmenting technical transfe r to Prod ucti on and Quality Conlrol. and 

also coverS process va lidiltion. c leaning va lidation. mcthod va lidat ion ~lI1d fo llow up 

stab ilit y. 
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The Qllilli ty Manua l describes how testing instructions are established and used. The 

testing instructions incl ude the specifications and testing methods. The testing 

instructions are binding for release testing and for follow-up stabi li ty testing. 

A routine inspec tion is be ing done in the name o f" elf Inspection" mai nl y concerned 

wi th sarc.:ty. sanitation and in fra-structural ~Icil iti t:s leading to Ci MP includ ing 

documen tation. 

Suppl y of raw mate rials arc mainly obtaincd from approved suppl icrs . We select and 

evaluate the supplier as pcr procedures. This procedure is also appl icab le in case o r 

supply of Prinmry and Secondary Packaging Materia ls. 

Change Control Procedure 

The Quality Uni t along with o ther appropriate fUllctions arC responsible for 

coordinuting activi ty in their respecti ve arcas to ensure that there is an assessment or all 

proposed changes and that approved changes are communicated to all affected parties. 

They arc also responsible ror Change Control I)rocedures, documentation, ev idence and 

continuous support and mai ntenance for implemcnted changcs. 

All air conditioning system servicing prOdlJction and service area requi red for room ai r

cond itioning and production processes an; des igned as per Internationa l Standard. 

The "Site Validation Master Phtn" describes the strategy on qualifi cat ion and va lidation 

coveri ng Equi pment Qualification, Process Validation, Cleaning Validation. Method 

V~l l ida l i o ll , System Validutio ll , Pl.: rsonnel Validation etc 
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Training is a rOlltine function. The training needs depend on the function of the 

employee. Dcpartmcntal Manager and Supervisors define the twining needs. 

A medical policy (health) exists for the employees. 

Co rporate Soci:1I R (,s flons i bi l it~y (CS ll) 

Incepta achieved its tremendous commercial success through it s honesty and sincerity 

in business policies. The company aims to become the Nat ion's 1110St admired company 

through its honest and intelligent approach. Company management stri ves to support 

community where they li ve and also the nation as far as possible in times o f need. 

lncepta be lieves it can thri ve only if the nation remains healthy. Inccpta gives emphasis 

10 its praclice of Corporate Social Responsibility (CSR) and evidence of thi s 

commitment is fOllnd in its dealing with clients. supp liers. employees. Govern ment's 

and the society at large. 

Company CSR activity includes its finances because the company pays tax and VAT to 

the Government and also settles bank and suppliers liabilities in a timely fashion and 

di sblJrses benefits to employees on time. Incepta considers its employees to be va luab le 

assets und protects the ir ri ghts and provides a full range o f stafr faci lit ies including life 

insurance and disbursement of 5% of the company profit to them. Incept;} maximizes 

safety in workplace for its employees and chi ld labor is strictly prohibited . 

As its comm itmcnt to socicty the company donates medicine to the Government Relief 

fund during natural di saster. Inccpta also provides financia l assistance for expensive 
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trcatmcnt including heart and canccr and disburses its corporate Zakat for re lief o f 

di stressed people every year. 

Inccpt3 al so prodUCeS life· saving "import·slIbslitute medicines" at affordable price for 

the people of Bangladesh as an expression of true love and compassion for the people. 

Incepta strongly believes that commi tment towards people and the socicty as a whole 

positively contributes towards its business objective (Incepta Pharmaceuticals Ltd , 

201 2). 

4.2.1 Supply C hain Management of Incept:l Ilh :u-mnceuticnls Ltd. 

Supply chain Management (SCM) of Incepta Pharmaceuticals Ltd staned from demand 

forecasting and its all process is given below: (Figure 4.2, page: 169) 

Demand Forecasfing 

Earlier Inccpla Pharmaceuticals Ltd co llectcd market info rmation from 4P·Marketing 

Consultancy and MSP. Now they collect information from IMS Bangladesh omce.l MS 

Bangladesh pro vides quarterl y datu . Moreover, Incepta Pharmaccllticais Ltd estab lished 

own survey team which is ca lled Sales 'crvice Research Department (SS RD). SSRD 

provides several informa tion such as market sharc. presc ription share, product trend. 

prescription habil, doctors choice, docto rs treatment , drug group priority and so on. 
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Backward and Forward Integration 

Customer Marketing 
Qual ity 

---+ Department -+ 
Supply Chain f--> Management Control 
Dcparunent 

Freight 
Forwa Director QU:'llilY 
d ing Insurance 

+- +-
Gcncrnlof Assurance 

Agent 13:111),. I+- Drug r-I\ dminl, lralio ll 

Operations 
Distri butor Retai ler and then Consumer 

Centra l -+ 
f-> 

-+ 

Warehouse 

Operations International Foreign Buyers 
Marketing 
Department 

-+ (IMD) 
---+ 

Source: Incepts Pharmaceuti ca ls Ltd 

Figure 4.2 Supply Chain Management of lnecpta Pharmaceut ica ls Ltd. 
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·" 2.2 O:l1 a An:tlys is of Incepla Pha rmltCCUliCltls Lid 

lIere. data arc collected from various employees from Incepta Phammccuticals Ltd with 

(he help of prescribed Questionnaire (Appendix). fhe study coded and processed the 

data co llecled using a special data entry and analysis through SP package. The mtljor 

statist ica l tools are included, among others. descriptive SWtiSlics and Cronbach' s alpha 

lest. 

The dUI3 co llection process and ana lysis is given below: 

~ OCllIog l'ltphic Profi le of the Rl'spondcnls 

Tablc 4.2.1: Gcnder 

Gender Frequency Percent 

Male 10 100.0 

Source: The AU lhor 

Table 4.2. 1 shows thai all responde nts arc male. 

Tab lc 4.2 .2: Work Ex pericnce 

Work Experience Frequency Percent 

1-4 Years 3 30.0 

5-8 Years 3 30.0 

25 Plus years 4 40.0 

Total 10 100.0 

Source : The Au thor 

Table 4.2.2 depicts that 30 percenl respondents acqui red 1·4 years job experience, 30 

percent respondents acquired 5-8 years job experience and 40 percent respondents 

acquired more than 25 years job experience . 
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Table 4.2.3: I r Experience 

IT Experience Frequency Percent 

1-4 Years 7 70.0 

5-8 Years 3 30.0 

Total 10 100.0 

Source: The AU1 hor 

Table 4.2.3 dep icts that 70 percent respondents acqui red 1-4 years IT experience and 30 

percent respondents acquired 5-8 years IT experience. 

Position 

Brand Executive 

Brand Manager 

Table 4.2.4: Position/ Rank 

Senior Officer Supply C hain Management 

Total 
Source: The Author 

Frequency Percent 

3 30.0 

3 30.0 

4 40.0 

10 100.0 

Table 4.2.4 depicts that the survey responden ts held a range o f tit les such as Senior 

OfTiccr Supply Chuin Management (40 perccnt),Brand Executive(30 percent) and Brand 

Manager (30 pe rcent). 
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^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^  ̂ ^

Table ·t2.5: SC:l lc Rcliability of Ohscn'ed Variables 

R E: L 1 A B I LIT Y A N A L Y SIS S C A L E :A L P H 
Al 

Item-total Statisri<;s 

Sc .. lc Scale Corrt.'clf>d 
Mean Variance Ilem Al ph" 

if Item it Item Total if : t em 
Deleted Deleted Correlation Deleted 

Cll 298 . 8000 279 . 0667 - . 9435 . 9309 
CI2 298 . 4000 262.2667 - . 6562 . 9235 
CI3 298 .4 000 262 . 2667 - . 6562 . 9235 
CI4 298 . 8000 219 . 0667 - .9435 . 9309 
S II 297 . 7000 252 . 2333 . 0000 . 9190 
SI2 299 . 1000 268 . 7667 - . 9922 . 9259 
S13 298 . 1000 268 . 7667 - . 9922 . 9259 
S14 298 . 4000 262 . 2667 -. 6562 . 9235 
BS1Tl 298 . 3000 236 . 2333 . 9911 . 9137 
BSIT2 298 . 0000 246 . 0000 . 3960 . 9175 
8SIT3 297 . 7000 252 . 2333 . 0000 . 9190 
BS Il 299 . 0000 242 . 6667 . 6202 . 9162 
8512 299 . 0000 242 . 6667 . 6202 . 9162 
BSI3 299 . 0000 242 . 6667 . 6202 . 9162 
SPMl 298 . 7000 252 . 2333 . 0000 . 9190 
SPM2 298 . 0000 242 . 6667 . 6202 . 9162 
SPM3 297 . 7000 252 . 2333 . 0000 . 9190 
OPMl 298 . 3000 233 . 5667 . 6005 . 915 01 
OPM2 297 . 7000 252 . 2333 . 0000 . 9190 
OPM3 298 . 3000 236 . 2333 . 9911 . 9137 
LP I 298 . 9000 220 . 7667 . 9905 . 9103 
LP2 299 . 0000 242 . 6667 . 6202 . 9162 
LP3 299.0000 242 . 6667 . 6202 . 9162 
LP4 298 . 3000 236 . 2333 . 9911 . 9137 
EC I 298 . 3000 236 . 2333 . 9911 . 9137 
EC2 298 . 0000 242 . 6667 . 6202 . 9162 
EC3 298.0000 242 . 6667 . 6202 . 9162 
1::(;4 299 . 7000 252 . 2333 . 0000 . 9190 
I::C5 301 .4 000 262 . 2667 . 6562 . 9235 
EPI 298 . 3000 23 6 . 2333 . 9911 . 9137 
EP2 298 . 6000 226 . 9333 . 9300 . 911 8 
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EP3 299 . 0000 242 . 6667 .6202 .9162 
EP4 299.0000 242 . 6667 .6202 . 9162 

EP' 300.5000 28'.8333 - . 9921 .9340 
ERPI 297 . 7000 252.2333 .0000 .9190 

ERP2 297.7000 252 . 2333 . 0000 .9190 
EPR3 297.7000 252 . 2333 .0000 .9190 
ERP4 297 . 7000 252.2333 .0000 .9190 
ERP5 296 . 9000 220 . 7667 .990' . 9103 

Mel 299 . 0000 242 . 6667 .6202 .9162 
Me2 298.6000 226 . 9331 .9300 .9:18 

Scale Scale Correctt:!d 
Mean Variance Item- Alpha 

if I tern " Item Total if Item 

Deleted Deleted Correlation Deleted 

Me3 298 . 6000 226 . 9333 . 9300 . 9118 
Me4 291 . 7000 252 . 2333 . 0000 .9 190 

IT I 297.7000 252.2333 . 0000 . 9190 
IT2 298 . 0000 246 . 0000 . 3960 . 9175 
IT) 298 . 1000 266.7667 -. 9922 . 9259 
lT4 297 . 7000 2'2 . 2333 . 0000 . 9190 
IT5 297 . 7000 252 . 2333 . 0000 . 9190 

GENl 298 . 4000 262.2661 - . 6562 . 923' 
GEN2 298 . 6000 230.2667 . 7978 . 9133 
G£N3 300 . 9000 220.7667 . 9905 . 9103 

GEN4 298 . 9000 220.7667 . 9905 . 9103 

DIS1 298 . 3000 236 . 2333 . 9911 . 9137 
0152 299 . 3000 236 . 2333 . 9911 . 9137 

OIS3 298 . 9000 220.7667 . 9905 . 9103 
0154 299 .4 000 2'8 . 9333 - .4 460 . 9224 
USEI 298 . 1000 266 . 1667 - . 9922 . 92'9 
USE2 298 . 7000 252.2333 . 0000 .9190 
USE3 298 . 3000 236 . 2333 . 9911 . 9137 

USE4 298 . 3000 236.2333 .9911 . 9137 

INQTl 297 . 7000 2'2 . 2333 . 0000 . 9190 
INQT2 298.3000 236 . 2333 . 9911 . 9137 

INQT3 298 . 7000 252.2333 .0000 . 9190 
INQT4 298 . 3000 236 . 2333 . 9911 . 9137 
INQLl 298.6000 226.9333 .9300 . 911B 

INQL2 298 . 0000 246 . 0000 . 3960 . 9175 
INQL3 298.0000 246.0000 .3960 . 9175 
INQL4 298 . 0000 246 . 0000 . 3960 . 9175 

IAI 298 . 3000 236 . 2333 . 991 1 . 9137 

IA2 298 . 9000 220.7667 . 9905 . 9103 

IA3 298.3000 236 . 2333 . 9911 .9137 
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 ̂  ̂  ̂^

1M 298 . 3000 236.2333 . 9911 .913 '7 

Reliability Coefficients 

N ot Cases - 10 . 0 N of Items .. 72 

Alpha • . 9188 

. 
Source: rhe Author 

The scale items used to measure each observed vari ables arc spccillcally derived from 

pas t studies. One of the most important IllCnSUfCS of scale aJ equ ilcy is scale re li abili ty. 

which is the percent of variance in an obscrvt.:d vari ab le. Although there arc different 

methods 10 measure scale reliab ility, the more comlllon ly used stati stic is Cronbach's 

coefficient n .. Cronhaclfs Cl, measures the degree of interim corre lati on in each set of 

items and indicates the proportion o f variance in the scale scores thai is all ri butable to 

the true score. Cronbach's a. levels below 0.7 arc considered unacceptable(Sandcrs, 

2005}.l-lere a ll the observed variables have a value ofCronbach-s Ct. above 0.9 (Table 

4.2.5). 

T ll blc 4. 2.6: Descriptivc Statisti cs of Obscl'vcd VllI'hlblcs 

N Minimum Max imulll M I Std . enn .. 
DeVia ti on 

INQT ! customers' requi rements? 10 5 5 5.00 .000 

ITS constantly moni tor and eval uate 
10 5 5 5.00 .000 

avai lable information technology options 

IT4 maintain a strong network 
relat ionships with infonnation technology 10 5 5 5.00 .000 
suppliers 

IT! acti vely sCi.lrch out and acquire stale 
10 5 5 5.00 .000 

of the art information technology 

Mix Oexibility 10 5 5 5.00 .000 

Sales management 10 5 5 5.00 .000 
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Production planning and control 10 5 5 5.00 .000 

Material management 10 5 5 5.00 .000 

Purchasing and suppl y management 10 5 5 5.00 .000 

Improvements to current processt.:s or 
10 5 5 5.00 .000 

creat ion of new processes 

Development of new business 
10 5 5 5.00 .000 

opportuniti es 

Alignment of applications used for 
10 5 5 5.00 .000 

communiC8Iion 

We are comfortable sharing problems with 
10 5 5 5.00 .000 

our suppliers 

I QL4 credible? 10 4 5 4.70 .483 

INQL3 complete? 10 4 5 4.70 .483 

INQL2 accurate? 10 4 5 4.70 .483 

IT2 eflectively use state of the art 
10 4 5 4.70 .483 

information technology 

RFxrequest for quotation ,proposal and 
10 4 5 4.70 .483 

information 

Order management and tracking 10 4 5 4.70 .483 

Creation of new products. product 
10 4 5 4.70 .483 

cnhancemcnts 

Alignment of app lications used in 
10 4 5 4.70 .483 

operations 

U E1 improve understanding of 
customers 

10 4 5 4.60 .516 

IT3 maintain knowledge and skills needed 
to put together the best information 10 4 5 4.60 .5 16 
technology for your company 

We believe that cooperating with our 
10 4 5 4.60 .5 16 

suppliers is beneficial 

lA4 industry trends 10 4 5 4.40 .5 16 

IA3 competit ion in our industry 10 4 5 4.40 .516 

IA I how to provide high quality services 10 4 5 4.40 .5 16 

INQT4 industry trends? 10 4 5 4.40 .5 16 

INQT2 suppliers' schedules? 10 4 5 4.40 .5 16 

USE4 improve customer service 10 4 5 4.40 .5 16 
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USE3 improve decision-making 10 4 5 4.40 .516 

DISl to tbe right people inside the firm 10 4 5 4.40 .516 

epRFxrequcst for quotation .proposal and 
10 4 5 4.40 .5 16 

information 

Content and knowledge management 10 4 5 4.40 .5 16 

Increased the Icvel of work force 
Oexibility following your business unit's 
competit ive stratcgy(c.g. tcmporary 10 4 5 4.40 .5 16 
workers, part time , job sharing , variable 
working hours, etc.) 

Increased profitability 10 4 5 4.40 .5 16 

Alignment of <Ipplications used in 
10 4 5 4.40 .5 16 

transaction processing 

Cost eniciencies from higher sales 10 3 5 4.40 .966 
volumes 

GEN I fi·om key customcrs 10 4 5 4.30 .483 

We cmphasize opcnness of 
communications in collaborating with our 10 4 5 4.30 .483 
suppliers 

We strive to be highly responsive to our 
10 4 5 4.30 .483 

customers' needs 

Our Cllstomers give us feedback on our 
10 4 5 4.30 .483 

quality and delivery pcrformance 

INQLI timely?(untimcly-timcly) 10 3 5 4.10 .876 

GEN2 from your suppliers 10 3 5 4.10 .876 

Unit manufacturing cost 10 3 5 4.10 .876 

Ddivcry speed 10 3 5 4.10 .876 

epContent and knowledge management 10 3 5 4.10 .876 

INQT3 compctitors? 10 4 4 4.00 .000 

USE2 identify opportunities for new 10 4 4 4.00 .000 
business 

Learning about customers and mnrkcts for 10 4 4 4.00 .000 
our products 

Our customcrs seem happy with ollr 
10 3 5 3.90 .876 

responsivencss to thei r problems 

We frequently are in close contact with 
10 3 5 3.90 .876 

our customers 
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IA2 how to meet customers' needs 10 
, 

5 3.80 1.033 J 

DIS3 in a timely manner 10 
, 

5 3.80 1.033 J 

GEN4 about industry trends 
10 3 5 3.80 1.033 

Distribution management 10 3 5 3.80 1.033 

Implemented the lean organizat ional 
model by e.g.reducing the number of 

10 
, 

5 3.80 1.033 
levels and broadening thc span of control 

J 

during last three years 

Manufacturing lead time 10 3 4 3.70 .483 

epOrder managemcnt and tracki ng 10 3 4 3.70 .483 

cpAccess to catalogues 10 
, 

4 3.70 .483 J 

Implemented action programs to increase 
the level of delegation and knowledge of 
your workforce(e.g, empowenllent. 10 3 4 3.70 .483 
training, autonomous teams. etc,) during 
last three years 

Implemented continuous improvement 

3.70 I programs through systematic 
10 3 4 .483 

initiati ves(e.g.kai zen, improvement 
teams,clc,) during laslthrcc years 

Collaborati ve plann ing with buyer 10 3 4 3.70 .483 

Cros~· functiona l teams with buyer 10 
, 

4 3.70 .483 J 

Parlnering with buyer 10 3 4 3.70 I .483 

In dealing wi th Ollr suppliers. we are I 
willing to change assumptions in order to 10 3 4 3.60 .5 16 
find more effective solutions 

DIS2 in user fri endly formats 10 3 4 3.40 .5 16 

DI S4 effectively priori tize information 
10 

, 
4 3.30 .483 

from external sources 
J 

Access to catalogues 10 
, 

3 3.00 .000 J 

epAuctions 10 3 2.20 1.033 

GEN3 about your competitors 10 
, 

1.80 1.033 J 

Auctions 10 2 1.30 .483 

Va lid N (I istwisc) 10 

Source: The Author 
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Table 4.2.6 shows that the mean va lue of IT infrastructure. information use, supplier 

integmtiol1. co ll ecting market informatioll. and buyer-supplier IT alignment is 5.Aftcr 

20 10. they in trod uce SA P software in eM. That' S why they develop thei r IT 

infrastructure . For that reason, ERP system of (ncepla Phamlaceutica ls Ltd is well 

organized and we ll deve loped. On the other hand mean va lue of auction is very low. 

Because they produce life saving products. If qua li ty deteriorat ing. then they destroy 

those products. 

4.3 ACI Pharmaceuticals Limited 

In 1973. the UK based multinat ional pharmacclitical company. ICI pic. establi shed a 

subsidiary in Dhaka, known as ICI Bangladesh Manufacturers Limited. In 1992, lCI pic 

divested its share to local mana~el11ent . and the company wus renamed Advanced 

Chemical Industri es (ACI) Limited. 

ACI form ulates and markets a comprehensive ran~e o f more than 387 products covcring 

all major IhcrnpclIt ic arcas. which come in tablet, capsule. powder, liquid. cream, 

ointment. gel ,ophthalmic and injecti on form s. AC I also markets world-reno wned 

branded pharnwccut ieal products like Arimidex, Casodex, Zoladex, Atarax etc. from 

world-class multinat ional companies likc ASTRAZENECA. UK and UCB, BEL IUM 

in Bangladesh. 

ACI is acti vely engaged in intrOducing newer molecules and Novel Drug Delive ry 

ystcmS (N ODS) to meet the needs of the fu ture. 
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AC I introduced the concept of quality management system by being the first company 

in IJangladesh to ac hieve ISO 9001 certificat ion in 1995 and foll ows the policy of 

continuolls improvement in all its operations. 

Al igned with the concept that a pharmaceutical mllst cnsure crfec tive managemcnt of 

environment. AC I complies with standurd cnvironment management policy. thus 

adorned with EMS 14001 in 2000. 

ACI maintains a congenial and supportivc relat ionship with the healthcare community 

of Bangladesh, with the belief thai business exce llence can only bc achieved through 

pursuit of quality by understanding, accepting. meeting and exceeding customer 

expec tations. 

The management of ACI. a competent team of professionals. thus operates wi th a 

progressive attitude to provide effecti ve solutions to sati sfy the customers' needs. 

through its products and services of ull compromising quality. 

Location and ~lrC~1 

The pharmaceut ical manufacturing plant is located HI Narayanganj , by the bank of river 

Shitolokkhya. It encompasses n land arc~1 of I 1.5 acres with 85.000 square reet covered 

area. 235 skilled persons are invo lved in the plant lO producc world c1a.ss quali ty 

producls. 

- 179-

Dhaka University Institutional Repository



Facilities 

The plant is wdl dcsigm:d and well equipped with alllate~'it facilities and state-of-the-art 

technologies . The responsible team of plant wo rkers, superv isors, officers and managers 

strict ly follow cGM P recommended by WHO and In-process Q ual ity control 

methodology for production and mccts <I I! nationa l rcgulntory requircments. 

Product J)evc lopmcnl 

This creative team of profess ional s is cngaged in deve lopi ng new formulations and 

dosage forms with competiti ve advantages and s trong product differentiation. 

Production 

This highl y ski lled team is dedicated in producing products with consistent quality 

under clearly defined Standard Operating Procedures (SOP) in compliance with the 

procedures and instructions of ISO 900 I quality system. 

Quality Assuntnce 

This ded ic'lted team plays the vig ilan t ro le of controlli ng, cnsuring ancl maintaining the 

consistent qual ilY of products for which ACI is so well recognized. 

Domestic market 

Being a developing country. the pharmaceutica l market and at the same lime, the 

pharmaceutical industry of Bangladesh is growing. In this growi ng market. ACI hflS 

been ab le to mainta in its growth through its innovati ve marketing s trategies. 
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In Bangladesh. I\CI int roduced the concept or qua lity management system by being the 

first company to ach ieve ISO 9001 certifi cation that reflects its commitment to quality 

in every aspect of business, 

ACI cover!i the health care comlll un ity of who le Bangladesh b<lsed in bo th urban and 

rura l markets. through its 18 s trategically located depots. 

International Operations 

After assuri ng its credentials in the pharmace lltical industry o f the country.I\CI Limi ted 

began spreading its wi ngs toward greater interaction. integrat ion and in terdependence 

among people and organi zation ncross borders wi th trust on becom ing a g lobal player in 

the intemat ional market. ACI Limited started exporting medicine in 1999. The quality 

of AC I products, strengthened by its ISO 900 1 certification. has brought immediate 

success in Sri Lanka. Myanmar. Vietnam and Yemen. 

Distribution Netwo rk 

The company mai ntai ns strateg ically located sa les centers in nineteen different locations 

across the country, It has developed an nd vanced distribution system through its skilled 

and tra ined manpower and a large neet over eighty vehicles. The d istribut ion system is 

fuJl y equipped fo r handling continuing vo lume o f di verse range of products from the 

various businesses, 
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The company's distribution centers arc highly streamlined. computerized and 

automated. We arc capable of mainta in ing a cold chain for some specialized range of 

products such as vaccines and insulin . The combination of th is advanced function and 

mullidimensiona l capabilitie.s made it possible to handle hundreds of products 

e fficientl y. 

MIS Department 

MIS department of ACI ensures the overa ll IT related supports for the company. This 

department manages a smooth operation of software's. hardware trouble shooting and 

business databases re lated to sales and inventory. The MIS department consists of 

knowledgeable and skill ed programmers and so ftware developers. MIS provides 

customized report and data ana lys is to the management to facilitate effecti ve decision 

making (ACI Pharmaceuti ca ls LId. 2012). ACt basically use ales and Depot 

Management System (SDMS) software for SCM. The SDMS software introd uccd by 

MIS department of ACI Ltd. 

4.3. 1 Dnla An;.Ilysis of ACI Phnrmnccuticuls Ltd 

lIere, data arc co ll ec ted frol11 various employees from AC] Pharmuceutica ls Ltd wilh 

the help of presc ribed Questionnai re (Appendix). The study coded and processed the 

dma collected using a special data entry and ana lys is through srss package. The major 

stmistical tools are included. among otbers, desc ripti ve stat istics and Cronbac h' s alpha 

test. 
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The data col lection process and ana lysis is given below: 

;. OCOiogniphic Profile of Ihe Res llO ndcnls 

l nblc 4.3.1: Gender 

Gender Frequency Percent 

Male 10 100.0 

Source; The Author 

Table 4.3. 1 shows that all respondents arc male. 

Tablc4.3 .2; Work Experience 

Work Experience Frequency Percent 

1-4 Years 

5-8 Years 

5 

4 

50.0 

40.0 

10.0 More than 8 Years 

Total 10 100.0 

Source: The Author 

Table 4.3, 2 depicts thm 50 percent respondents acquired I A years job experience. 40 

percent respondents acquired 5-8 years job experience and \ 0 percent responden ts 

acqui red more than 8 years job experience. 

Tnble 4.3 .3: n Experience 

IT Experience Frequency I>ercent 

1-4 Years 5 50.0 

5-8 Years 5 50.0 

Total 10 100.0 

Source: The Author 

Table 4.3.3 dep icts that 50 percent respondents m:quired \-4 years IT experience and 50 

percent respondents acqu ired 5-8 years IT experience. 
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C12 187.7000 927 . 3411:; .3946 . 9501 
e13 181.'1000 940 . 7111 . 0999 . 9515 
C14 187 . 9000 942.9889 . 0795 . 9513 

SIl 187 . 0000 944.4444 . 0281 .9523 
SI2 187.0000 895 . 1111 .6696 . 9489 

SJ3 187.4000 893 . 1556 .8535 . 9481 

$1' 187.6000 90 1. 8222 . 1805 .9486 

SSlTl 187.4000 893 . 1556 .8535 . 9481 
BSIT2 187 . 3000 908 . 6718 . 7003 . 9490 
BSI'n 187.0000 914. 0000 .lI cnG . 9.;97 

BSI1 187 . 7000 938 . ·1556 .2199 . ~:'O7 

BSI2 187.7000 938 . 4556 .2189 .9507 

BSI3 187.5000 923 . 3889 .5752 . 9496 
SPMl 187.1000 929 . 2111 . 3705 .9502 
SPM2 187.4000 893 . 1556 . 8535 .9481 
SPMJ 186.7000 899 . 7889 . 5122 . 9499 

OPMi 187.1000 894 . 3222 . 7030 .9487 
OPM2 187 . 3000 908 .6778 . 7003 . 9490 

OPM3 187 . 2000 909 . 5111 . 6306 . 9492 

LPI 187 . 5000 923.3889 . 5752 . 9496 
LP2 187 . 7000 938 . 4556 . 2189 . 9507 

LP3 187 . 6000 938 . 11 11 . 14 55 . 9512 

LP' 187 . 6000 923.6000 .4 025 . 9501 

Eel 187 . 6000 937 . 6000 . 1921 . 9508 
Ee2 187 . 4000 943 .1556 . 0622 . 9516 
Ee3 187 . 0000 904 . 2222 . 5485 . 9495 
EC< 187 . 3000 916 . 9000 . 5495 . 9495 
Ec5 187.8000 962. 4000 -.3470 . 9522 
EPI 188 . 4000 935 . 1556 . 4378 . 9501 
EP2 188 . 0000 947 . 3333 . 0041 . 9515 
EP3 187 . 7000 953 . 3444 - .llOl . 9519 
E:P4 187 . 4000 938 . 04 44 .1904 . 9508 
EP5 188.0000 927 . 7778 . 5848 .9491 

ERP! 188.1000 924.3222 .8295 . 9494 
ERP2 188 . 4000 925 . 6000 . 3780 . 9502 

EPR3 187 . 7000 934 . 0111 . 3234 . 9503 
F.RP4 187 . 6000 923 . 1556 . 5741 . 9496 

ERP5 187 . 1000 948 . 3222 . 0000 .9508 
MC I 187 . 4000 893 . 1556 .8535 . 9481 

Me2 187 . 4000 893 . 1556 .8535 . 9481 

Scal e Scale CorreCLed 
Mean Variance ltem Alpha 
if Item if Item Total if Item 
Deleted Delt!ted Correlation Deleted 
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r-1C3 187 . 4000 893 . 1556 .8535 . 9481 

MC' 167 . 5000 908 . 0556 .7183 . 9488 
IT! 186.7000 896 . 2333 .5527 . 9497 
IT2 187 . 7000 934 . 0111 .3234 . 9503 
IT3 187.1000 897 . 2111 . 6632 . 9489 
IT< 187 .1 000 897 . 2111 . 6632 . 9489 

IT5 187 . 1000 897 . 2111 . 6632 . 948 9 
GENI 187.3000 916 . 9000 . 5495 . 9'95 
GEN2 186 . 4000 9·19.1556 -. 0358 . 9511 
GEN) 189.1000 9·18.3222 . 0000 . 9508 
GEN4 186 . 7000 938 . 6778 . 2964 . 9504 
DISI 187.7000 934.0111 . 3234 . 9503 
D1$2 187.6000 923.1556 . 574 1 . 9496 
DIS) 187.5000 942 . 9444 .1 138 . 9510 
DIS4 187.3000 922.9000 .44 02 . 9500 
USE 1 187 . 7000 934.0111 . 3234 . 9503 
USE2 187 . 3000 916 . 9000 . 5495 . 9-1 95 
USE) 187.7000 934 . 0111 . 3234 . 9503 
USE4 197.5000 908.0556 . 7793 . 9488 
INQTI 187.4 000 893 . 1556 . 8535 .9481 
INQT2 187. 5000 938.7222 . 2127 . 9507 
1NQT) 187 . 6000 923 .1 556 . 57 41 . 9496 
INQT4 187 . 2000 923 . 9556 . 3867 .9502 
INQL1 187 . 5000 936 . 94 44 . 25 44 .9505 
INQL2 187 . 5000 938 . 7222 . 2127 .9507 
INQL3 187 . 5000 936 . 9444 . 2544 . 9505 
INQL4 187 . 6000 923.1556 . 57 41 .9496 
IAI 187 . 3000 916 . 9000 . 5495 .9495 
lA2 187 . 4000 921.8222 . 5165 . 9497 
IA3 187 . 3000 916.9000 . 5495 .9495 
1M 187 . 1000 917 . 211 1 . 4699 .9499 

Reliabdity Coefficients 

N of Cases - 10 . 0 N of Items - 12 

Alpha = . 9506 

Source: The Au thor 

The scale itcms used to measure eat:h observed va riables are speci fi cally deri ved frolll 

past stud ies. One or the most important measures of scale adequacy is scale reliab ili ty, 
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which is the percent of va ri ance in an observed vari able. Allhough there are diffe rent 

methods to measure scale reliabi lity. the more commonly lIscd stati sti c is Cronbach' s 

coeffi c ient Ct .• Cronbach's (1. measures the degree of interim correlati on in each set of 

items and indicmes the proport ion of variance in the scale scores that is attri butable to 

the true score. ronbach's (t . levels be low 0.7 are conside red unacccplable(Snnclers. 

200S).Here a ll the observed variables have ~I value of Cronbach' s u. above 0.9 (Tabl!.! 

4.3.5). 

Table ·" 3.6: Dcscripli ve SI:llisti cs of Obscn 'cd V:lriablcs 

Observed Variables N Minimum Max imum Mean 
S,d. 

Deviation 

GEN2 from your suppliers 10 3 4 3. 70 I .483 

GEN4 abollt industry trends 10 " 4 3.40 .5 16 J 

Development of new business 
10 5 3.40 1.506 

opportunities 

IT! acti vely search Ollt and acquire state 
10 5 3.40 1.506 

of the art information technology 

RFx request for quotation ,proposal and 
10 5 3. 10 1.287 

infonllation 

Alignment of applications lIsed for 
10 2 5 3. 10 1.101 

communication 

In dea ling with Ollr suppl iers. we arc 
willing to change assllmptions in order to 10 5 3.10 1.287 
find morc effective so lutions 

We are comfortab le sharing problems with 
10 5 3.10 1.287 

Ollr supp liers 

IA4 industry trends 10 4 3.00 1.054 

ITS constantly monitor and evaluate 
10 5 3.00 1.247 

ava ilable informat ion technology options 

IT4 maintain a strong network 
re lationships with information technology 10 5 3.00 1.247 
suppliers 
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11'3 maintain knowledge and skills needed 
to put together the best informiltion 10 5 3.00 1.247 
technology for your company 

Distribution management 10 , , 3.00 .000 J J 

Cost efficicncies from higher salcs 
10 5 3.00 1.247 

volumes 

Learning about customers and markets for 
10 2 4 3.00 .81 6 

our products 

IN QT4 industry trends? 10 4 2.90 .994 

Increased profitabili ty 10 4 2.90 .9'14 

IA3 competit ion in our industry 10 4 2.80 .919 

fA I how to provide high quality services 10 4 2.80 .919 

USE2 identify opportunities for new 10 4 2.80 .919 
business 

0 lS4 effectively prioriti ze information 10 4 2.80 .919 
from external sources 

GEN I from key customers 10 4 2.80 .919 

Access to catalogues 10 4 2.80 .9 19 

Improvements to current processes or 10 4 2.80 .919 
creation of new processes 

Alignment o f appli cations used in 
10 4 2.80 .919 

operations 

IA2 how to meet customers' needs 10 4 2.70 .823 

INQTI customers' requirements? 10 5 2.70 1.059 

Unit manufac turing cost 10 5 2.70 1.059 

Del i very speed 10 5 2.70 1.059 

Manuf.1cturing lead ti me 10 5 2. 70 1.059 

epOrder management and tracking 10 4 2.70 .823 

Order management and tracking 10 4 2.70 1.059 

Creation of new products, product 10 5 2.70 1.059 
enhancements 

Alignment of applicat ions used in 
10 5 2.70 1.059 

transaction processing 

We believe that cooperating wi th Oll r 
10 5 2.70 1.059 

suppliers is beneficial 
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We strivc to be highly responsive to our 
10 4 2.70 1.059 

customcrs' needs 

INQL2 accurate? 10 3 2.60 .699 

lNQT2 supplicrs' schedules? 10 
, 

2.60 .699 , 
I QL3 complete? 10 3 2.60 .699 

INQLl timely?(untimely-timely) 10 3 2.60 .699 

USE4 improve customer service 10 4 2.60 .843 

DIS] in a timely manner 10 3 2.60 .699 

Mix flcxibility 10 4 2.60 .843 

Implemented the lean organizational 
model by e.g. reducing the number of 

10 3 2.60 .699 
levels and broadening the span of control 
during last three years 

Collaborative planning wi th buyer 10 
, 

2.60 .699 , 
INQL4 credible? 10 3 2.50 .707 

INQT3 competitors? 10 3 2.50 .707 
--

DIS2 in user friendly formats 10 
, 

2.50 .707 , 
Sales management 10 3 2.50 .707 

Content and knowledge management 10 4 2.50 .850 

Increased the level of work force 
fl exibility fo llowing your busi ness unit's 
competit ive stratcgy(e.g. Icmporury 10 4 2.50 .972 
workers, part time , job sharing. variable 
working hours. etc.) 

Implcmcnted action programs to increasc 
the level of delegation and knowledge of 
your workforce(c.g. empowerment, 10 4 2.50 .972 
training, au tonomous teams. ctc.) during 
last three years 

We cmphasizc opcnness of 
communications in collaborating wi th our 10 4 2.50 .972 
suppl iers 

USE3 improve decision-making 10 
, 

2.40 .699 , 
USE I improve understanding of 
Cllstomers 

10 3 2.40 .699 

DIS 1 to the right people inside the finn 10 3 2.40 .699 

IT2 effecti vely lise stale of the art 10 3 2.40 .699 
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inromlation technology 

Production planning and control 10 
, 

240 .699 ) 

cpAcccss 10 catalogues 10 
, 

240 .843 ) 

Implemented continuous improvement 
programs through systematic 

10 
, 

240 .699 
initiati vcs(e.g, kaizcn. improvement 

) 

teams.etc.) during last three years 

Cross- runctionaltcams with buyer 10 
, 

240 .699 ) 

I>artncring with huycr 10 
, 

240 .699 ) 

Our Cllstomers give LI S feedback on our 
10 4 2.40 .843 

quality and delivery perrormance 

We rrequently arc in closc contact with 
10 

, 
2.40 .699 ) 

Ollr customcrs 

Auctions 10 3 2.30 .675 

Our customers seem happy with our 
10 4 2.20 .919 

responsiveness to their problems 

cpAuctions 10 3 2. 10 .568 

cpConlell1 and knowledge management 10 3 2.10 .876 

Purchasing and suppl y management 10 3 2.00 471 

epRFxrequest ror quotation ,proposal and 
10 2 1.70 .483 

inronllation 

Material management 
10 

, 
1.70 .949 ) 

GEN3 abollt your competitors 10 1.00 .000 

Valid N (list wise) 10 

Source: The AUlhor 

Table 4.3.6 shows that the mcan va luc or inrormation generation. sWllegic perrormance 

and buyer-supplier IT alignment is more thnll 3. IT infrastructure or ACI 

Pharmaceut ical Ltd is not up to mark . Even they didn't introduce and apply any ERr 

software in SCM. 
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4.4 Summary 

This chapler has description of three phannaccuticats COmpalliCS supply chain 

management and ~tnalys i s of daw of three pharmaceut icals companies - Bcximco 

Pharmacelltica ls Ltd. Inccpta Pharmaceuticals Ltd and AC t Pharmaceutica ls Ltd . The 

evidence, obtained rrom the fie ld visits. was presented in dcwil s. Based on thi s evidence 

mId observations, made during the fi e ld survey. the effect iveness o f IT usc in supply 

chain management was assessed. Anal yses divulged that InccpU1 Pharmaceuticals Ltd 

hus the 111051 effecti ve o rganization in implementing IT in suppl y cha in manage ment. 

[ncepla uses SAP so rt warc in supply chain management. The second sliccessful 

pharmaceutical company seems to be BcximcQ, Bcxi mco employs customized software 

in supply chain management. On the other hand. ACI Pharmaceutica ls Ltd uses on ly 

Sales and Depot Management software in supp ly chai n management and unable to 

employ IT and ERP software in SCM. To Ihi s end, the next chapter will explain the 

findings of the study. 

- 191 . 

Dhaka University Institutional Repository



CHAPTER FIVE: FINDINGS OF THE STU DY 

5.0 Introduct ion 

This chapler mainly describes the finding of the study. The findings can be supported 

by the work of Cae. M. and Zhang, Q. (20 11 ). They identified a set of s!';ven 

interconnect ing dimensions that l11~kc lip efTective supp ly chain co llaborat ion: 

information sharing. goa l congruence. decision synchronization. incenti ve alignment. 

resource sharing. co llaborati ve communication. and j o int knowledge creation. Bene fits 

of supply chain collaboration wi ll be reali zed when a ll parties in the supply chain from 

suppliers to customers cooperate. Jo intly creating the C0l111110n pace o f information 

sharing. replen ishment , and supply synchroni zation in a supply chain can reduce excess 

inventory, avoid costly bullwhi p eITect, enhance business synergy and quality, provide 

offering fl ex ibility, and increase joint innovatioll. 

The analysis o f data properl y showed in chapter four. In the study, I ana lyze my data by 

employ ing desc ri ptive stati stics and Cronbach's alpha lest. For the study. the entire 

anal ysis is done by personal computer (PC). A well known stati sti ca l package SPSS 

(S tatisti ca l Package lor Socia l Scienccs) 17 Version was used in order to analyze the 

data. A ftcr ana lyzing data successfull y. the finding desc ri bed in thi s chapter. Three 

Phannaecllli cais compnny in Bang ladesh are as fo llows: 

• Bexi lll co Plmrmaccuti cal s Ltd , 

• Incepta Pharmaceu tica ls Ltd. and 

• ACI Pharmaceuticals Ltd. 
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Findings arc explaincd below: 

5. 1 Bcximco Pharmaceuticals Limited 

Bcximco Pl13rmaceut ical Company has been building a visible and growing presence 

across the continents offcring high quality generics at the Illost affordable cost. Before 

the year 2006 13exmico lIses traditional supply chain systcms and some cases they 

followed depot managcmcilt software. 

5.1.1 IT Applica tion in Supply Chain M:tnagcll1cnt (SCM) of Bcximco 

Ph:lrm:lcculicOIls LId: 

Aficr 2006, they introduccd information technology (IT) in supply chain managemcnt 

(SCM). That' s why they develop their IT infrastructure which is includes various 

hardware, rclated software. database systcms and nctworking. They usc tailor made 

software in SCM which is invented by IJOL (Bangladesh Online). This software can 

support to take dccision propcrly in every stage o f SCM in Bex imco pharmaceuticals 

ltd. 

Still Bcximco Pharmaccuticals ltd docs not introduce sophisticated software like SAP or 

Oracle. Within few months. the) will introduce SAP software in SCM. For Ihat reason, 

ERP system of Bcximco Pharmaccutica ls Ltd (I3 PL) is nOl lip lO murk. When they wi ll 

import raw materia ls. lhen they wi ll consider ERP systcm in few exten ts which is 

provided by third party. 
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According to field work and analysis of data properly. a fter application of infonnation 

technology in supply cha in management of Bcximco hd. the company benefited a lo t. 

This is presented in figure 5. 1.1 

IT ---> SCM 
---

Benefi ts: 
Meet Dead Line 
Reduce Time for Approving· 
·Raw·materia ls 
Reduce Lead Time 

Figure: 5. 1.1 I~o le of IT in SCM of lleximco J~harrt1 aceutic:ll s ItcJ . 

Source: The Author 

Discllss ion of these benefits is given below: 

• Meet Dead Lim! 

After lIsing infomlation technology in the supply chain, Beximco pharma ltd can do its 

all SCM related work in due date. Here also need latest time for the completion of a 

negot iation. services. and product dcvelopment. We know the failure to meet a dead line 

has negati ve consequences. such as loss of busi ness. lack of credibility. and penalty 

charges. A fier 2006. l3exirneo can meet the de~ldlinc properl y by using IT. 

By lI sing BOL software and IT in frastructure. here rcquin! least time 10 go is a dynamic 

scheduling algorithm and used in real -time operating systems. It places processes in a 

priority qucue. Whenever a scheduling event occurs (lHsk linishes. new task released. 

cte.) the queuc will be searched for the process c10sesl to its dead line. 
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• Redllce Time for Approving RlIIv-mfller;a/s 

Before 2006, when the IT infrastructure was not developed in Bexilllco. in thot time 

approval was not automatic. For thi s rcason. it took long lime for approving raw 

materi als and the work in proct:SS. Aner install the information technology in supply 

chain process. they reduced time of approval. For this rt:ason Oexi mco pharmaceuticals 

ltd increases its performance like save limt:/ ll1oney. accountability is avai lable. control 

is easy and enhance eflic iency. 

We know, a materials or substance used in the primary production or manufacturing of 

( I goods. Before being used in the manufacturing process raw materia ls o neil are altered 

to be used in different processes. Raw materials are often referred to as commodities, 

which are bought and so ld on commodities exchanges around the world. Beximco 

Pharma collect its raw mate rial s, process thi s materia ls properly. and here SOL 

software helped them. By uSing BOL all processi ng time o f raw material s reduced. 

• Rei/lice Lead 7i'me 

Lead time is broken into several components: prcprocessmg, processing and post 

processing. Preprocessing invo lves detcrmining rcsource requirements and initiating the 

steps reqllired to fill an order. Process ing invo lves the 3ctual manufacturing or creation 

of the order. Post process ing involves deli vc ry of produc ts to the market. l3esimco 

Pharmaccuticals limi ted looks at cach component and compare it against benchmarks 10 
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determine where slowdowns are occurring. 'Iere information technology helped them to 

reduce lead time. 

Though Beximco Phann aceulicals ltd does not introduce sophisticated software like 

SA P or Oracle, but they use tailor made software in SCM which is invented by BO L 

(Bangladesh Online). After using thi s software. Bcximco pharmaceuticals ltd . benelited 

a lot. and its performance increased. If they will introduce SAP software in SCM. then 

they will get morc benefit. 

5.2 Inccpta Pharmaceuticals Limited 

Incepta began its operation with a handful of highl y skill ed and dedicated profess ionals 

guided by an able leadership. Proper strategic planning. technica l excellence. swift and 

timely decisions helped them to achieve the ir objecti ves leading to Illuch faster growth. 

Inccpta was ab le to anticipate the need of the market and provide the ri ght product at the 

right time. High focus on R&D investllle-llt from the very beginning made possib le the 

introd uction o f qua lity products ahead of its cOlllpetitors in most cases. Defore the ycar 

2004 the Incepta Pharmaceuticals used traditional system of supply chain management. 

5.2.1 IT Applic:ltion in Supply Chain M~IO:tgc01cnt (SCM) of Incepta 

Pharmaccutic:lls Ltd : 

In 2004. Inccpta Pharmaceutica ls Ltd introduccd information technology (IT) in supply 

chain management (SCM). At that time. they introduced in house develop software . 
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From 2004 to 2009 they used that type of software. In that limc othcr IT infrastructure 

deve loped properl y. But their in house software was time consuming because of not 

sophisti cated software. 

In 20 I O. I ncept<l Pharmace uti cal s Ltd introduced SA P software . With the help of Ind ian 

experts they trained up their statTs operat ing SAP software . It took at least 6·9 months. 

SA P Software 

SAP AG is the German enterpri se software company provid ing business so lutions for 

almost four decadcs. SA P stands for "Systems. Applications, and Products (in data 

processing)." This name is bascd on the o ri ginal German name "Systcme. 

Anwendungcn und Produkte (in der Datenverarbeitung)." 

SAP Software provides IT·solutions for the ERP (Enterpri se Resource Planning) needs 

of an enterpri se, and named so after the company which prodlJces it. 

It in volves a host of business packages incl uding ECC (ERP Central Component). New 

Dimensional products (OW, CRM, APO, EP. E-Reeruit ing. etc.). Business One. 

Business Objec ts. etc. 

SA P ERP i ll Illceptll Ltrl 

SAP software is the world's leadi ng ERP software package. The Illilin reason behind its 

success is high level of integration among diffl! rcnt busincss fun cti ons of an 

organization. Herc Incepta ltd gets the high level integration aner lIsing SA P ERP. 
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EltP software packages improve business processes and use and avai lability of 

information across the Incepta Company for better decision-making. They integrate the 

functions like fi nancc, purchasing, order managemcillto ach ieve these goals and olhers. 

The authori zed executive in the Purchase dcpartlllt.!Jlt of Incepta views thi s purchase 

requisition and rai ses purchase order. The supplier supplies the material to the company. 

Quality checks. invoice, etc are en tered into the system by authorized users responsible 

for those functions. Finally the payment is made to the supplier. Entries are made to 

respective accoun ts automatical ly. 

This ser ies of activi ties is an end-Io-end process ca lled "Procure to Pay" (P2P) and SAP 

MM (Materials Management) module addresses this busi ness process. It is one example 

of end-to-end processes in a business enterprise. Other examples are Order to 

Manufacture, hire to retirc. etc. 

The fo llowing fi gure 5.2.1 shows some of the busi ness functions SA P ERP software 
impacts which is all next page (199). 

- 198 -

Dhaka University Institutional Repository



Financial 
Accounting 

I l tlman 
Resources 

Production 
Planning 

Controlling 

SA l' 

ERI' 

~~ 
Distribution ) 

MaterialS 
Manag..:mcl11 

Figure 5.2.1: SA P EllPApplicll lion in Inccpl:,Ph:,rmaccuticals ltd . 

Source: The Author 

The persons responsible in the respect ive departments carry Ollt their business 

transactions and store business data. This data (information) is ava ilable ac ross 

organizationa l boundaries to all SAP users (SA P Career and Learning Resourccs, 2012). 

According to field work und amliys is o f data propt:rly. alicr applicat ion of information 

technology in suppl y chain management of' Inccpla ltd , the company benefited a lot. 

This is presented in fi gure 5.2.2 

IT f-+ SCM 1-+ Henefils: 
Just in Time (J IT) 
Rcducc Reporting Timc 
Decision Making Faster 
Accountabil ity Transparent 

Figurc 5.2.2: Ilolc of IT ill SCM of Inccpt :t I' h:mn:lcculiea ls ltd. 

Source: The Author 
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Discllssion or these bene fi ts is given below: 

• Jus. in Ti me (JIT) 

Using SA P software and IT infrastructure wilh tra ined employee the inventory strategy 

of Incepta pharmaceut icals ltd t.: ll1 ploy to increase e ffi cicncy and decrease waste 

by receiving goods onl y as they are needed in the production process, thereby red uci ng 

inventory COSIS. This inven tory supply system represents a shi n away from the olde r 

"j ust in case" strategy where producers carried large invento ri es in case higher demand 

had to be met. I-Iere. Incpta are able to accurately forecast its demand also. 

• Reduce Reporting Time 

SAP is an integrated process. The SA P ERP shortened time frame of Inccpta pharma is 

due to applying inrormation technology and the reporti ng software. Using thi s soft ware, 

Incepta wil l be able to assess the data in hours instead of days. The software gives the 

company the ability to Create a provisional report for items that need repair or an 

lJpgrade, a llowing the client to sec the spec ific needs o rthe product before it is final. So, 

the ERP soft wurc reduced report ing lime. 

• Decisirm Making FlIsler 

Generall y. big curpOri.H iOllS are fill ed with people in bureaucracy who want to cover 

thi ngs - cover the bases, say they did everyth ing a little bit. It is impossible al so in a 

manual process to take faster dec ision. Arter introduci ng strong IT infrastructure. 
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trained employee in technology and introduce sophisti cated softwnre SAP ERP. Incept<l 

limited is now a fastcsHhinking firm. It ~d so fo llow a simple sct of guiding principles 

shared by everyone in the organizn.tiol1 - for proposing a new coursc of action would 

hclp them make correct decisions faster 

• AccOIlll lllbility TrllllSptUl!lIf 

Accountabi lity and transparency is the rn nin c1ernents of good g(H'ernollt..'l!. 

Transparcncy is a powerful forces that, when consistently applied. can help fi ght 

corruption. improve govemance and promote accountability. The concept of 

accoulltability refers to the legal and reporting framework. organisational structurc. 

strategy. and procedures. The SAP softwarc of Incepla pharmaceut icals limited shows 

all relevance information for users. For this reason. tlccountabil ity is transparent in this 

organization. 

After installation of SAP software in 20JO. lnccpw Pharmaccuticals Ltd benefited a lot. 

With the help or Indian experts they trained up their staffs for operating SA P software 

properl y. For this reason Incept" is a faster growing pharmaceutical industry in 

Bangladesh. 
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5.3 AC I Pha rmace utica ls Limi ted 

In Bangladesh. ACI introduced the concept of quality management system by being the 

lirsl company to achit.:vc [SO 9001 certification that reflects its commillllent to quality 

in every aspect of business. 

5.3. t IT Appliclltion in Supply Chain Manl.lgcmcnt (SCM) of ACI PIt:lrm :H'culicills 

Ltd: 

ACI ltd have Management Information Systems (M IS) department which ensures the 

overa ll information technology related slipport s for the company. This department 

manages a smooth operat ion of so ftware's, hardware trouble shooting and business 

databases related to sa les and inventory. The MIS department cons ists of 

knowledgeable and skilled programmers and software developers. MIS provides 

customized report and data analysis to the managcment to facilitate effective deci sion 

making (ACI Pharmaceu ti ca ls Ltd. 2012). ACI basically usc Sales and Depot 

Managcment Systcm (SDMS) software fo r suppl y chain Managemcnt (SCM). The 

SDMS software illlroduced by MIS department of AC I Ltd . T he uses of IT in AC l ltd in 

given table 5.3. 1 which is on the nex t page (203). 
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T:lb lc 5.3. 1 Applic~,tion of IT in eM :Ipplic:lb lc for ACI Pharrl1:lcculical Ltd 

Apply Nol in Usc 

Maleria l Requirement Planni ng (MRP) Enterpri se Resources Planni ng (ERP) 

Manu factu ring Resources Planning Advance Planning Syste m (APS) 

(MR I' II ) 

Warehouse Management System (WMS) Just in Time (JIT) 

Suppl y Chain Management Theory of Constra ints (TOe) 

Supplicr Relationship Management (SRM) Rad io Frequency Ident ifi cation (RFID) 

E.·Commerce Electronic Data Interchange (ED!) 

E-Business 

Decision Support or Expe rt System 

Source: ACI Pham18ccut ica l Ltd 

According to fi e ld work and analysis o f data properl y, ACI limited unable to appl y 

appropriate information techno logy in supply chn in managemcnt. Here they usc sales 

and depot management (S DMS) in supply chai n syste ms, and lot of problem they faces. 

This is presented in fi gure 5.3.1 which is on the nex t page.! (204). 
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Problems 
Resource 
Shortage 

Insufficient 
Vendor SuppOrt 

Use Sales find Depo t Unab le to Usc 
Hidden COSt 

Management ERP Software Forecasting Error 
System (S DM S) Like AI' 

Un:lbleto 
Integratc 
Supplier's and 
CustOlllc(s 
System 

FigUl'c 5.J.I : Usc of DMS Systcm of ACI I)h:ll'm:lccliti cliis Ltd :Ind F:lci llg Pro blems 

Source: The Author 

Here, we have seen Ihal ACL pharmaceuticals limited is no t a pplyi ng the appropriate 

In formation Technology in their suppl y chain systems. and they faces lot of problems. 

These are as fo llows: 

• Resource Shortage 

Without havi ng rr infrastructure and software. it b dif'fi cult to identify and measure the 

appropriate resources. ACI limi ted faces Ih is problem in most o f the lime because they 

have no t int roduced the Advance Plan ni ng System (A I>S). 
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• I"sulfide", Ve"dor Support 

To develop efficient vendor support . the organizalion must requi re Electron ic Data 

Interchange (EDI) systcms to cOll1ll1unicmc with all vendors. AC I phannaccuticals 

limited face thi s problem because of not huving ED I systems. 

• /lidtlell Cost 

Il idden cost means - Expense nOI normally included in the purchase price of an 

equipmcnt , materinls or machine, sllch as ror maintcnance, supplies, training, and 

upgradcs. Enterprise Resources Plann ing (ERP) is an integrated system and can identify 

the hidden cost. But ACllimited unab le here. 

• Forecaj·tillC Error 

Forecasting error also leads effi ciency loss position of an organization. If the 

organization have IT infrastructure and qunlity sonwarc, then the finn can forecast 

properl y. SAP solhvare can do it. But AC I Company has not thi s. 

• U"able to IlIIeg fllte S upplier 's lIlIti Customer 's System 

ACllimitcd unable to integrate supplier's and customer' s systcm. because Ihey are not 

lIsing any integration typc of soliwarc. 
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Here we have seen that ACI Phannaccuticals Ltd uses only Sales and Depot 

Management software in supply chain management. They have not strong IT 

infrastructllrc and unable to employ any type of ERP so ftware. For thi s reason. they face 

huge problem and their performance reduced. 

5.4 Summary 

This chapter has evaluated the findings of IT based supply chain management of three 

pharmaceutica ls companies - Beximco Pharmaceu ticals Ltd, Incepta Pharmaceuticals 

Ltd and ACI Pharmaceut ica ls Ltd. On the basis of data thi s evidence and observat ions, 

made during the fi eld survey, the effectiveness of IT use in supply chain management 

was assessed. Findings divulged that Incepta Pharmaceuticals Ltd has the most effective 

organization in implementing IT in supply chain management. Incept8 uses strong IT 

infrastructure. SAP software in supply chai n management. trained employee and 

benefi ted in several ways such n.s mi ni mize inventory cost, red uce report ing time, 

decision making faster and acco untabi lity arC transparen1. The second sllccessful 

pharmaceut ical company seems to be Oe,,,, imco. Bcx irnco a lso developed strong IT 

infrastructure, employs customized software in the supply cha in management and 

benefited in few ex tent sllch as meet dead li nc. reduci ng ti me for approv ing raw

materials and reducing Icad limc. On the other hand, ACI Pharmaceutica ls Ltd uses 

Sales and Depot Management software in supp ly chai n management and unab le to 

employ strong IT infras tructure and any type of sophisticated soltwme li ke EIl I) 

softw,)rc. ACI is I:1c ing several problems in supply cJH,in management such as reSOurce 

shortage. insuffic ien t vendor support . hidden cost, forecas ting error and so 011. 
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C HAPTE R SIX: SUMMARY, CONCLUSIONS AN D 

IM PLICATIONS 

6.0 Introdu ction 

Although there arc many potential benefits from the appli cation of information 

technology, soflwarc and Intcrnet·based loo ls to buyer and supplier. as well as supply 

chain, relationships. it is imperative that hllycrs do not simply accept the marketing 

hype of appl ication providers. There has been far too much o f thi s in the past. and il is 

clear that companies must become morc sophistic,lted abollt the rclmivc costs and 

benefi ts of particular applications for speci fic types of Supply Chain Management 

(SCM) strategy. This chapter included summary. conclusions. and implicati ons (both 

theory and practitioners) of the study. Here also included few recolllmendations for 

elTecti ve IT based supply chain management. 

6. 1 Summa ry and Co nclu sions 

In formation provides companies wi th a window to reality, and the more accurate and 

the morc timely. the better busincsses can make the dec isions that wi ll ass ist them 10 

beller serv ice their customcrs, dcvelop their worHorces, invest their resou rces. cont ro l 

their costs, and remain competitive. Today, business concepts and app li cations like 

SCM, the Internet, open computing envirOllments. and the focus on trading panner 

collaborat ion should be viewed, fi rst and fo remost, as methods to increase information 

avai labi lity. Unfortunate ly. during the dot-com and 1328 bubble. everyone, including 
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seasoned analysts. consultants. and practi ti oners losl sight o f what the new Internet 

technologies should have been rocused on, and that was increasing the utility and 

visib ility of informat ion in the supply chain. ow thAt the hype has finally cleared. 

companies can begin the task of sort ing out what lhey need to do to transform their 

bus inesses by incorporating loday's technologies berore their competitors beat them to 

the fin ish linc. 

While obvious business applications such as ERP, CRM. SRM. Inte rnet-enabled c

marketplace exchanges. and other computerized toolsets remain as the basis for 

inrorm31ion management, several new developments arc reshaping the face of business 

computing today. 

During the past few years. companies have begun to realize the benefits of wi reless 

technology. While thc time-honored process o r gathering data and thcn manua lly 

inputing it into a computer application dominates computing, its days arc numbered. 

The application of wireless data technologies in today's computi ng environment is 

creating whole ncw realms of producti vi ties: inronnation can be gathered ill the fie ld 

and transmitted to a database in rea l lime; cllstomcr and sales information is instant ly 

avai lab le: and coworkers can share information instantly at the po int of need. Wireless 

app lications arc appearing everywhere 1n hotels and stock brokerages. at sales meetings, 

and 111 0st recognizably whcn UPS comes to the door. Ready or not . wireless technology 

will become a critica l component of IT strategies. 
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Wireless can be defined, at its Illost rudimentary foml , as the transmission of data 

between devices that are not physicnll y connected. A wireless device may be anything 

from a personal digilal assi,\' l tml (PDA), 10 a laptop, a two· way page r, a global 

pos itioning sate llite an tenna. or ~ rcmote sensor. The data comm unication can OCCur at 

short range using infrared technology. at a wider range uSing high speed wireless LANs 

located at a fi xed struCture. or globally us ing satellites. The goal of wireless 

technologies is to provide mobi le workt; rs access and input to any datnbase. :Ul y time. It 

enables collaborati ve infonnation exchange where physicnl collocntion is not feasi ble. It 

also ass ists in tracking. locatin!;. and managing movable assets such 115 cargo. 

containers. laborato ry equipment, and deli very trucks. The poss ibilities for the 

application of wire less technologies are virtually endless. Industries pioneering wireless 

today range fr0111 healthcarc to transportati on to manufacturing. Everyone is familiar 

wi th UPS lise of wi reless traCking and shipment verification devices that began in 1992. 

Wireless CRM devices permit the mobile sales force to view customer inforr11alion and 

place orders. Today 's shop floor has a variety of wireless data co llection devices 

ranging from terminal emulatiun kt.:ypads to wire less computers and hand he Ids. Ncw 

types of bar codes are enabling radio freqllency identification (RflD) fu ncti ons that 

permit the rca l-timc posting of data by mobile operators. Through l'(u/ioji'eqllel1cy (RF) 

the most up-to date informati on can be sent to customers 011 the ir PI)A devices. 

There can bc little doubt that, as wi reless technology expands and becomes even closer 

linked to the Internet. it will become an essential building block of c-SCM. Wireless 

technology provides another medium for e-SCM to extend its innucnce and inc rease it s 

- 209-

Dhaka University Institutional Repository



value to the supply chain. Wireless enables a wider audience o f partic ipants within the 

organizat ion and outside in the supply netwo rk to bring automation and effi ciency to a 

new range of processe-s by making information ubiquitous and rea l-timc. While there 

arc st ill many issues to resolve, such as security. bandwidth. device size. standards. and 

compatibility. wire less technology is destined to have as much o f an impact on business 

and technology architectures as the arrival of the Inte rnet. In the meantime. the 

evolutionary natu re of the wireless revolution will enable companies to implement and 

experiment with the technology by fOCUSing on high-pay back applications currently 

available to the marketplace. 

As companies emcrge out of the era of iso lated computing environments toward supply 

chain connectivity, the focus wi ll be centered squarely on using technology to more 

closely integrate, standardize, and make more transparent internal business processes. 

TI1C goal will be to leverage app lications like ERP, CRM, data warehousing, 

procurement systems, and the Internet to abstract critical information that can be used to 

improve productivity and cost initiatives while opening new pathways to the 

marketplace. Relationships with supply chain trading partners in thi s stage will be 

primarily focused on short-term, operational benefits and will often lack a coherent 

overall strategy. This is the stage Illost companies arc in today. 

Oncc companies have fully integrated enterprise functions. execll ti ves will turn 111 

earnest to their supply chains and intcr·cn tcrprise technologies for ncw sourceS of 

competitive advantage. As the efforts to reducc intcrnal costs and rcenginecr 
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producti vities reach a level of diminishing returns, firms will search for supply chain 

interoperability to pull information from channel-facing application components such as 

forecast ing. inventory management. product development. supply t.:hain planning. and 

procurement processes to further competiti ve advrullage. Utilization of e-CRM and 

SRM e-murkct exchanges wi ll increase in importance as organizat ions search for 

greate r agili ty, scalability, and customization in working wi th customers and to further 

ouisourcc non-core functions. Relationships with suppl y chain trading partners in thi s 

st<lge begin to evolve from a concern with operat ional short-term gains to the creation of 

strategic ventures wi th critical customers, suppliers. and technology partners. The 

findings of this study have important implications for execut ives of phamlaccutical 

companies. The evidence of the study suggests that if pharmaceut ica ls companies use 

IT and internet based tools in Sllpply chain management. they wi ll be bcnefited in 

several ways. From the above findings. we recommend few things- As Enterprise 

Resource Planning (ERP) is the most advanced systcm so it must be lI sed in the supply 

chain system. In the age of clectronic system, electronic data and radio freq uency 

identi fi cation must be implemented to support supp ly chain managemcnt system. the 

most advanced systcm bar coding system should be used in the pharnlacelllicnl products 

and now of info rmal ion and level offorecasting must be conducted effic ient ly. 
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6.2 Implications of the S tudy 

Af'ter compkting fidd work & anal Y.l ing thl! data and findings on the role of 

information technology in supply chain management of Pharmaceuticals Industry in 

Bangladesh. the orgaJli zation will be benefited if they usc IT in SCM. 

So, in this case I can develop <1 model that. if we introduce information technology in 

supply chain management then performnnce of the linn will be increases. Thus the 

implications can be explained in foll owing way: 

1. Implications for the Theory 

2. Implications for Practitioners 

3. Future Research 

6.2.1 lmplic:lIions for the Theory: 

This research argument is that Information Technology can play a vi tal rote in 

managi ng the difTerent clements of Supply chain management (SCM) and as a resul t 

bcnefitsiper ronnance or supply chain will improve. After field study, finding shows 

application of di fferent inronmHion technology, soft ware , networking and internet in the 

supply chain management of mentioned pharmaccliti cals company in Bangladesh 

benefilCd a lot. In a broadcr sense, estab lishing the relat ionship between Information 

technology and supply chai n management will contribute in the fi eld of supply chain 

management. 
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Here I can deve lop a model of "Ro le of Infonnation Technology (IT) in Supply Chain 

Management (SCM)", fi gu re 6.2. 1. Th is model represents - if we can introduce proper 

infonnat ion technology in all stages & dri vers o f supply chain management the 

perfo mHlIlcc of ~111 orgunization wi ll inc rease . This theory wi ll contribute in the field of 

suppl y chain managcment. 

H:lrdw:trt : Dat:tb:tsc: 
Computcr. RFID. SQL, Orac le, 
PDA. Wireless DB2. DBMS. 
device, OM R, Ms-Acccss etc. 
OC R. Storage Impro\'c 
capaci ty. Bar 

~ ~ 
Pcrform:lncc 

coding device Supply C hain 
Information M~lnagcmcnl (Operationa l. 

Technology r (SCM) -+ financial , 

(IT) ( Includ ing a ll SCM sales & 
Onvcrs & Siages) Marketing, 

Integration. 
HR, and 

Software: Administrati-
SAP. ERp. 'ctworking: 

vc etc. 
Oracle, CRM , T elecol1lll1l1lli cat ion 

SEM, SCM, S, Internet, Int ranet, 

Programm ing Ex traneI . Wi-fi , Wi -

langungcs. max,VoIP, Ce ll & 

Intranet. lnlernet smart phone 

& Extranet connecti vity, P2P 

~o f1 wilre. c- etc. 

Figure 6.2.1: Model of the Role of Information Technology (IT) in Supply Chain 
M:ln:lgerncnt (SCM) 

Source: The Author 

This theoretica l development wi ll not only help the acade mic world but a lso he lp the 

practi cing manager to improve the perfornlallCI.! o f suppl y chain management. Nex t 

section I wi ll expla in the contribution of the theory to the practitioners. 
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6.2.2 hnplic:ttions for Practitioners: 

The theory wi ll contribute for the managers of an organi/..ation and studied organi7..ation 

also. Ir the pmctitioners rollo\\ the model (figure 6.2.1) then they wi ll take their 

decision properl y and their performance will improve. Practitioners including: 

• Managers. and 

• Studied Organization 

:,.... MIIIlflgers: 

If the manage rs of an organization develop IT inrrastructure like - quality hardware, 

sophisticated software . database systems and communications systems in the all drivers 

& stages of supply chain then the manger can takc accurate and raster decision. Here 

integration or supplier and customer also possible. Managers ean ensure the 

accountabil ity ~md transparency here. For thi s rcuson, their performance of the 

organization (production and operat ion, marketing and sales, human resources. finance 

and account ing. administrative etc.) will improve. So. managers can introduce the 

model in the ir organizat ion. 

;.... Studied Organization: 

The theory wi ll also contribute in academic world. because inrOnl13tion technology is 

growing day by day and it is a popular discipline. In the case or supply chai n 

management many resea rch has been conducted on how to manage the different 

clements. dri ve rs and stages or supp ly c-hain management and also how to improve thc 

perrormance of supply chain managemcnt. In Bangladesh. the ro le of Informat ion 
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technology in the area of supply chai n management has received inadequutc attention. 

For this reason studied insti tut ion in Bangladesh can study thi s model and contri bute to 

the academic world. 

6.2.3 Future l{csclI rch: 

This study could serve as ferti le ground for future..:: research. The research will help in 

different di mension to the future researc her like - to develop the information 

technology strategy which is support the supply chain management . reorganize the 

supp ly chain pattern by using speci fi c technology or systems, modify the theory with 

contribut ion etc. Analys is of the study would give the opportunity to identify dominant 

strategies. This study considered the case of Pharmaceutica ls Industry in Bangladesh, 

but future researcher can study IT based other organ i7 .. .1Iion in Bangladesh and/or other 

country . Future research should evaluate the IT investment and compare the 

perfo rmance in small , medi um, and large fi nn size. Fu ture researcher may be 

faculty/students/pro fess ionals o f Supply Chain Management (SCM) and/or 

Managemenl lnfo rmation Systems (MIS). If nobody done the research in future time, as 

a faculty member in the Departmen t of MIS, Uni versity of Dhaka I will do the future 

research. 
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6.3 Limitations of th e Study 

This study is not free from limitations. This is a c ross·sectional study, and hence. 

meas uri ng the dynamic n(!lure of some of Ihl! constructs was not poss ible. In the study 

priority sequence of pcrfOfmilnct! cri teria of supp ly chain management arc not ava ilable; 

it could vary between different industri es. geographical locations or even strategic 

object ives. 
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APPEN DIX 

Q u('s iionn:lirc 

n.olc of Info rm :.lIion T echnology (IT) in Supply Ch ~tin Man:lgemenl (SCM): A 
C'ISC of l)harl11 :lccut ic:tls Indust ry of B:tngladcsh 

Serial No: 
Date of Survey : 
Name of the Ih:spondenIS: 
Designat ion: 
Nf l 0 ol11eo I lC rgall izallon: 
Variable 
Gender Female 

Male 
Respondent 's Years of Work Experience 1·4 Years 

5-8 Years 
9- 12 Years 
13-16 Yeurs 
17-20 Years 
2 1-24Years 
25 Plus Years 

Respondenl "s Years of IT Experience 1-4 Years 
5-8 Years 
9- 12 Years 
13- 16 Years 
17-20 Years 
2 1-24Ycars 
25 Pl us Years 

Respondent 's Years of Re lat ionship Management 1-4 Years 
Ex pcricl1cc 5-8 Years 

9- 12 Years 
13- 16 Years 
17-20 Years 
2 1-24Ycars 
25 Plus Years 

Respondent's Position Vice President of Purchasing 
Director/Manager of Operations 
Director/Manager of MIS 
Dircctor/M;magcr of 
Logist icsfT ra nsportat i 0 11 

Oi rcctor/Managcr(Othcr) 
Other Position 
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O bserved Sirongly Disagree Ncul n al Agrec Strongly 
V:.triables Oisaeree Agree 
Customer Integra tion(CI) 
We frcqucntly 'Ire in close 
contact with our customers 
Our cllstomers give us feedback 
on our qual ity and de li very 
perfo rmance 
We stri ve to be highly 
responsive to our customers' 
needs 
OUf cllstomers seem happy 
with our responsiveness to their 
problems 
Supplier Integn.tion(S I) 
We arc comfortable sharing 
prob lems wi th our supp liers 
In deali ng with our suppliers. 
we arc will ing 10 change 
assumptions in order 10 find 
more efTecti ve so lutions 
We believe that cooperating 
with our suppliers is bencfi cial 
We emphasize opelUless of 
communicat ions in 
collaborating with our supp licrs 
Buyer-Supplier IT Alie nmcnl 
Alignment of applications used 
in transact ion processing 
Alignment of ap plications used 
in operat ions 
Alignment of applications lIsed 
for communicati on 
l1uycr-Supolier Infeerafion 
Partnering with buyer 
Cross- fullcti ona l lcams with 
buyer 
Collaborative phmning with 
buyer 
Strategic I'cr-form:mcc 
Measures 
Learning aboll t clistomers and 
markets for our products 
Creation of new products, 
product enhanccmcnts 
Development of new business 
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opportunit ies 
Strongly Disagree Neutral Agree Strongly 
Disagree A'ree 

Operatioml l Performance 
MC:lsures 
COSI effi ciencies rrom higher 
sales vo lumes 
Improvemcnts to current 
processes or creation of new 

I processes 
Increased profitabili ty 
Lean Practices 
( Indic~lIc the degree to ",hidl 
your firm h:15 . . . .. . .. ... ) 
Implemented the lean 
organizational model by 
e.g.reduci ng the number o f 
levels and broadening the span 
of control during last three 

I years 
Implemented continuous 
improvcment programs through 
systematic 
in iti atives( e.g. kai zen, 
improvement tcams,ctc.) du ring 
last three years 
Implemented action programs 
to increase the level of 
delegation and knowledge or 
your workforcc(c.g. 
empowerment, training. 
autonomOliS teams, etc.) during 
last three years 
Increased the levcl of work 
force fl exibility following yo uI' 
business unit 's competiti ve 
slralcgy(e.g. temporary 
wo rkers. part lime . job sharing 
, vari able work ing hours. CIC.) 

E-commerce Use 
IIncJic~ltc to what ex tent do 
your key/stnltcgic customcrs 
usc clcclronic tools(internet 
or EDI based)with you fOI' th e 
fo llowingl ____ 

-

I Content and knowlcd~e I I I 
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m3naj.'cmcnt 
Strongly Dis.1grce Neutral Agree Strongly 
Disagree Agrce 

Order managemcnt and 
tracking 
RFx 
(request fo r quotation .proposal 
and information) 
Access to catalogues 
Auct ions 
E-proeu rement Usc 
Iindic:tle to Wh:ll exlent do 
yo u usc elcclronic 
tools(intcrnet or EDI 
bascd)with your key/strategic 
suppliers for th e following( 
RFx 
(request for quotation .proposal 
and infonnat ioll) 
Content and knowledge 
mana~cmellt 

Access to catalogues 
Order management and 
tracking 
Auctions 
Enterprise Resource P1:IOning 
(E RI') Usc 
(To what ex tent are the 
followin g ll1:umgcmcnt ~arcas 
SUllllorled through the usc of 
cnlc'I)risc resource planning 
system'!) 
Purchasing and suppl y 
managcment 
Material mana 'emcnl 
Production planning and 
contro l 
Sales management 
Distribution management 
MliSS CoslomizlI lion (Me) 
Pcrform ~lnce 

(I-low does your cu n 'ent 
pcrform:t"ce comp:tre with 
main compet itors'!) 
Man ufac turing lead time 
Deli very speed 
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Unit manufac turinR cost 
Mix fl exibili ty 
IT InfntSlruclU rc 
( '0 abilil)'- lligh Lcvel of 
Abilily) 
1)lc:1se nUe ),our firm ' s :t bili ty 
(0: 
IT! acti vely search out and 
acqui re SUi le of the a rt 
in formut ion technology 
1T2 effec ti vely usc state of lhe 
art in fomlation technology 
IT3 mainta in knowledge and 
skill s needed to put togcther the 
best in formation techno logy fo r 
your company 
1T4 maintain a strong network 
relationships with in fomlation 
technology supplicrs 
ITS constant ly monitor and 
evaluate available information 
technology opt ions 
Markct - Oricnted (T 

Competence 
(No abilily- I-Iigh Level of 
Ability) 
Please nlte your firm 's llbility 
10: 

Inform:lIion Generalion: 
I~olltillcl)' collcc t information 
using information technology 
GEN I from key customers 

" 

GEN2 from yo ur suppliers 
GEN3 abo ut your competi tors 
GEN4 abo ut industry trends 
Information Dissemimtlion: 
Eleclronic:.lly comlllunic:tt c 
informillion reccived from 
outside the firm 
DIS I 10 the ri ght people inside 
the firm 
0152 in user friendly formalS 
0153 in a timcly manner 
0 154 effecti vely prioriti ze 
information from ex terna l 
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I I I I 
Inform:llion Usc: 
Usc inform.Hion received 
over electron ic 
links( c.g. En I , I nlernel ,c-rna il) 
to: 

~ i "I' 
~identifY opportunities for 
new busi ness 

~" 
. "" customer 

service 
Mllrkcl Informa tion Flow 
(No information - 100 mu ch 

Market Io .. " , 
QUolntity: 
How much inform:,lion docs 
your firm receive 

'Ibout: 
'1'1.1 .' , customers' 

~ ;? 

tN' " Inform:l lion QI ~.".' 
To wh:11 ex tcnt do you feci the 
information )'our firm 
rcech'cs OV('," electronic links 
is: 

:~QLI ti,,,c,y. , . .., 

~2 
'<' '" 

INQL4 credible? 
(not . I 

Adva ntage 
(Strong dis:ldv:tnl:tgc-strong 
:uJv:lnhlgc) 
Compared to )'(lIIr 

rale your 
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firm' s level of di s:tdv~lDlage 

or ~Idvllnhlge in Ihese ~trea s : 

Having better inforllHllion 
Ihan our compelilors llboul : 
IA I how to provide high 
quality services 
IA2 how to meet customers' 
needs 
IA3 con~tit ion in our industry 
IA4 industry trends 
Ilelalive Advanl~lge 

(Strong dis:uJvant:lgc-strong 
:ldvllDhlge) 
Compared 10 ),our 
campelitars, please r:tte your 
firm 's level of disud\':wtllge 
or ~, dv:lDt:'gc in these :1re:IS: 
1~ ~lving stronger rcl:lIionships 
than our competitors with: 
RA I customers 
RA2 suppliers 
RA3 partners 
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