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STUDY 1: USE OF INFORMATION TECHNOLOGY IN COLLABORATIVE PLANNING,
FORECASTING & REPLENISHMENT (CPFR) - SUMMARY AND PATTERNS OF THE

LITERATURE

INTRODUCTION
In selecting studies on the use of IT in CPFR, Journals were chosen by scanning the
Reference list for Papers (L. Li, 2012) and (L. Li, Ford, Zhai, & Xu, 2011). Five
categories of journals were searched, including mainstream journals on Information
Technology, Supply Chain Management and Operations Research. These journals were
searched because a scan of highly cited literature on CPFR and SCM in were identified to
come from these areas. Management as well as Marketing literature were also scanned in
order to be exhaustive since a few SCM (though not CPFR) studies were noted to have
come from these areas as well.
In order to narrow the search by journal, the Google Scholar advanced search was used
and this allowed us to narrow our search to one journal at a time. The advantage of
Google Scholar is that it ranks articles by citations and author as well in addition to
relevance to the search term. For example, by searching for Information Systems, Google
Scholar draws on the intelligence of Google Search technology to also search for
Information Technology as a synonym. The term Information System was used instead of
Information Technology since it is a more commonly used term and captures a wider
range of IT use. To ensure the accuracy of the search, several Journals were used to test
whether IT results would be capture in an IS search. When the ACM was searched, the

use of either term (IS or IT) turned up the exact same 9 results, albeit in slightly different



order. Of note is that fact that the term “Information System” appeared in sequence all 9
times whereas “Information Technology” appeared in sequence only once. Similar results
were obtained with International Journal of Production Economics (see below).

The Studies

To ensure completeness of the search results, | also compared the results of a Google
Scholar search with ODU Library Database Searching for:

Decision Support Systems: (Same 4 + 1 study that the database did not turn up — unable
to determine why).

ACM: (Picked up the same 9, but Google Scholar did not pick up 7 conference
proceedings papers which were published by the ACM and included in the ACM Digital
library).

Decision Sciences: (same 9 plus an extra irrelevant article which was in picked up in the
Database because CPFR was mentioned in an author’s areas of expertise).

MIS Quarterly: (1 found in Google Scholar but none in the Database).

International Journal of Production Economics (52 in the journal, 47 in Google Scholar.
Of the top 20, 19 matched. Only 1 was missing from Google Scholar, but CPFR only
appeared twice in the article, starting on page 10 and the mentions were incidental to the
topic). Using the term “Information Technology” instead of Information System reduced
the search results to 45 with the same results identified (16 out of 20 matches).

In all, 102 articles were identified as dealing with a topic heavily related to Collaborative
use of IT in CPFR or a related area such as Logistics (Replenishment). 89 articles were
selected for review. The other studies were left out since they were not primarily IT

based, were conceptual on nature or dealt with use of IT in an area that was only remotely



related to CPFR. In reality, many were only partially related to CPFR, looking at such
topics as IT in collaborative logistics, Internet use in general Supply Chain and
Technology use in product development along supply chains. But they were included so
as to err on the side of completeness, preferring Recall over Precision (Zhu & Wu, 2011).
Strategic use of IT across the Enterprise was covered by 53 studies, or 60%. This of
course makes sense, since CPFR is a cross-organization effort, described by (L. Li, 2007,
p. 19) as collaborative activities which are undertaken jointly by partners in a supply
chain. The Tactical use of IT accounted for another 26 studies or 29% of the population).
10% of the studies on IT use were at the Operational level. These studies look at the
implementation of specific functions.

Aside from the level of organizational use, the other logical dimension along which to
categorize the use of IT in CPFR is the function of CPFR. The points along this
dimension include planning use - the lion’s share with 43 studies or 48% which included
general collaborative planning amongst supply chain partners, Forecasting studies
account for another 17 studies or 19% while Replenishment studies the surprising second
place by function, covering ordering, procurement, and inventory management &
warehousing in the studies accounted for 29 studies or 33%. It is important to point out
that some technologies were repeated across several organization levels since they were
studied in the context of multiple uses within organizations. Our study does not attempt
to categorize where a technology used in an organization, but whether it is used.

The technologies identified in the Strategic level included: company-wide packages such
as ERP, DSS, CRM, EIS, Supply Chain-Wide systems such as Supply Chain

Management Systems, Electronic Marketplaces, Information Sharing /Exchange,



RosettaNet. Strategic systems also included analytical IS like Business Process
Management, Business Intelligence/Data-Warehousing Systems and Knowledge
Management systems as well.

Strategic

The technologies identified in the Strategic level included: company-wide packages such
as ERP, DSS, CRM, EIS, Supply Chain-Wide systems such as Supply Chain
Management Systems, Electronic Marketplaces, Information Sharing/Exchange,
RosettaNet. Strategic systems also included analytical IS like Business Process
Management, Business Intelligence/Data-Warehousing Systems and Knowledge
Management systems as well.

Strategic level Planning

A typical study in this area included L. Li (2012) who studied Enterprise IT to determine
the effect of IT on performance & relationship to ownership which achieves market &
operational performance. (Rai, Patnayakuni, & Seth, 2006) examined Supply Chain
Management (Process Integration) to produce a performance research model for
investigating firm performance & revenue growth. (Barratt & Oliveira, 2001) examined
Enterprise IT (SAP), POS & Data Modeling to produce a framework for CPFR
implementation effectiveness while Skjoett-Larsen, Thernge, and Andresen (2003)
looked at Information Exchange Mechanisms and Business Process Management to
produce a framework for analyzing collaboration. Danese (2007) looked at Electronic
Marketplaces to produce an analysis of systems implementation rationale. Cassivi (2006)
examined Enterprise IT to determine the role of IT tools in CPFR. (Disney, Naim, &

Potter, 2004) looked at Business Process Modeling (z-transform analysis and Beer game)



to produce models for e-business impact

Other studies included Yu, Yan, and Cheng (2001) who examined Information Exchange
& Sharing Mechanisms to produce optimal inventory policies which achieves reduced
inventory levels. (Xu, 2010) examined Enterprise IT (EIS), SOA, RFID, Agent &
Workflow Management to produce an information architecture to survey technologies
used in CPFR. Grover and Kohli (2012) studied relationship-specific assets, knowledge-
sharing routines, complementary resources and capabilities to produce a value creation
theory. Kim, Cavusgil, & Calantone (2006) studied Supply Chain communication
Systems (SCCS) and RBV to produce a performance measurement for Supply Chain
performance. Danese, Romano & Vinelli (2004) looked at Supply Chain Management
(SCM) Systems & Inter-firm coordination to produce a theoretical framework. (Danese,
2011) examined Collaboration level & multiplicity (of collaborators) to discover factors
in choosing collaboration partners. (Danese, 2006) studied Web (email) and Fax to
determine the CPFR & IT implementation differences which show how managerial
choice affects CPFR implementation. (Markus & Christiaanse, 2003) examined
Electronic Marketplaces vs. B2B to produce a comparative theory of collaborative
marketplaces. (McLaren, Head, & Yuan, 2004) looked at Supply Chain Management
(SCM), IS competitive strategy & Inter-organizational IT to produce a model of IT
capabilities which achieves operational efficiency, operational flexibility, internal
planning and analysis. (Bhakoo, Singh, & Sohal, 2012) studied Enterprise IT to produce a
list of factors affecting CPFR arrangements (e.g. compatible 1S). (Plomp & Batenburg,
2010) studied Supply Chain Management (SCM) Systems to produce a measure for the

level of ICT maturity in collaboration/integration to facilitate a roadmap for Supply



Chain digitization. (Davis & Golicic, 2010) looked at Information Exchange & Sharing
and Business Process Management to produce a model for performance. Wang and
Archer (2004) studied Electronic Marketplaces to produce a framework for collaboration.
(Shaw, Meixell, & Tuggle, 2003) examined Knowledge Management and parts
promotions to determine the effect of Knowledge Management on CPFR to achieve
Supply Chain performance. (E. Lefebvre, Cassivi, Lefebvre, & Léger, 2003) studied Web
(e-collaboration tools) to do an assessment of IT based on supply chain position) that
supports efficiency & innovation. (Wietrzyk, Wietrzyk, & Grosky, 2005) studied
Electronic Marketplaces, e-business, EDI and RosettaNet to produce an architecture of
electronic marketplaces which achieves visibility & disruption handling. (L. A. Lefebvre,
Cassivi, & Lefebvre, 2001) looked at Enterprise IT, Data warehousing & Groupware to
produce an e-commerce Transition Model that supports matching of e-commerce
solutions with business needs. (B. Chen, Ip, & Li, 2006) looked at Enterprise IT (SAP &
Manugistics) to determine the relationship of CPFR to the enterprise & external actors.
(Shu, Chen, Lai, Xie, & Wang, 2006) examined Business Process Management and
Information Exchange to produce implementation conditions for AVE-based CPFR
which achieves flexibility and market adaptability. (Gelinas & Markus, 2005) examined
Supply Chain Management (SCM) Systems to produce a conceptualization of IT in
CPFR in order to generate insights on IT use in CPFR. (Tavassoli, Sardashti, & Toussi,
2009) studied Enterprise IT, OPT & Logistics Systems to produce a classification of IT
use toward an overview of IT usage (de Paula, Oliveira, de Souza, & Strauch, 2004)
looked at Knowledge Management, XML and CSCW to produce a Custom Design

Framework which achieves increased customization. (Cassivi, Lefebvre, & Lefebvre,



2000) looked at Electronic Marketplaces to produce a CPFR & IT framework. (Q. Zhang
& Liu, 2008) studied Information Sharing and Coordination Mechanism to produce
models of information sharing that support improved service quality & cost and reduced
lead time. (Chang, Chiang, & Pai, 2012) studied Product Development Systems to
produce a cooperative strategy. (Fang & Meng, 2009) examined Information Sharing and
Information Flows to produce a tiered model of collaborative structure. (Khan, Silva, &
Kandl, 2012) examined Business Process Management (Process Visualization) to effect
real time monitoring.

Strategic level Forecasting

A typical study in this area included (Zhao & Xie, 2002) who looked at Simulation to
produce a model for Information sharing which improves Forecasting. (Viswanathan,
Widiarta, & Piplani, 2007) used Simulation of Information Exchange Mechanism to
produce a simulation of 4-echelon supply chain which achieves inventory management &
cost control.

Other studies included (Valéra, Lagacé, & Bergeron, 2010) who examined Supply Chain
Operations Reference (SCOR) model to produce an Inter-Organizational Information
System (101S) implementation which achieves improved Supply Chain performance &
reduced lead time. (Zhou & Hu, 2008) studied Enterprise IT 10IS, POS & EFT to
produce information sharing models. (Chan, Chung, & Wadhwa, 2004) studied Genetic
Algorithms to produce multi-criteria genetic optimization.

Strategic Level Replenishment

Typical studies in this area included (Olorunniwo & Li, 2010) studied Enterprise IT,

Internet, Logistics Systems, EDI, RFID, Communication Technologies & Bar Code



Warehouse systems to determine the impact of IT (EDI & RFID) on performance which
achieves Supply Chain performance. (Disney & Towill, 2006) studied Enterprise IS,
Ordering System Pipeline & Production systems (APIOBPCS) to produce a DSS Design
which achieves reduction of Bullwhip Effect & inventory-variance.

Other studies included (Dedrick, Xu, & Zhu, 2008) studied Procurement Systems to
produce a theory of relationship between e-procurement and number of suppliers. (Ellram
& Zsidisin, 2002) looked at Enterprise IT, EDI & Internet to determine the factors in se
of IT which lead to cost reduction. (Muylle & Basu, 2008) examined Electronic
Marketplaces (Electronic Intermediaries) to produce a process support framework in
EIMs which achieves performance. (Bendavid, Lefebvre, Lefebvre, & Wamba, 2007)
looked at RFID to determine Key Performance Indicators. Charalampos and Chang
(2008) examined Enterprise IT (CRM), CORBA, XML, J2EE & .NET to produce a
framework for customer integration which achieves seamless linking of demand
processes with supply processes. M. H. F. Zarandi, M. Pourakbar, and I. Turksen (2006)
looked at Artificial Neural networks (back propagation) a Modified Hong Fuzzy Time
Series to produce an Agent System which achieves order policy improvement. (Rabin,
2002) examined Web/Internet, EDI and XML to produce an Order Management Life
Cycle Theory on IT in CPFR. (Chakraborty, Sehgal, & Pal, 2005) looked at Agents
(Intelligent), Negotiation Protocols and Negotiation Process Model to produce privacy
preserving algorithms which preserves the anonymity of negotiators and achieves optimal
pricing. (Gialelis, Kalogeras, Kaklis, & Koubias, 2006) looked at RosettaNet and Web
Services to produce a B2B infrastructure which achieves flexibility and efficiency.

(Ronchi, 2011) examined Electronic Market Places, electronic auctions and electronic



catalogs to determine the effect of internet collaboration. (Zhongwen, 2010) studied
Logistic Systems aimed at modeling IT support for CPFR in logistics.

Tactical

The Technologies which made up CPFR’s Tactical IT use included: Procurement /
Replenishment Systems, Forecasting Systems, Manufacturing Systems, Category
Management Systems, Logistics systems and POS systems.

Tactical-level Planning

A typical study in this area included (Petersen, Ragatz, & Monczka, 2005) who studied
EDI and e-requisitioning aimed at achieving planning effectiveness. (Pramatari, 2007)
studied Web (Internet) technologies to outline the History of IT use in CPFR that
supports practitioner choice.

Other studies included (Marien, 1999) who looked at Forecasting Software to produce a
review of software. (Chai, Zhou, & Wang, 2008b) examined Collaborative
manufacturing execution systems (CMES). (Tingbin, Lina, Yimin, & Fuquan, 2007)
looked at Web Services, J2EE, SOAP, WSDL and XML to produce a system design for
web-services integrated SCM. (Tong, Shou, Lai, Chi, & Shou-yan, 2006) studied
Forecasting Systems to produce models for AVE CPFR integration which achieves
market responsiveness.

Tactical-level Forecasting

A typical study in this area included (McCarthy & Golicic, 2002) who studied
Forecasting Systems to produce guidelines for implementing forecasting which achieves
increased product availability, reduced costs and improved earnings. (Caridi, Cigolini, &

De Marco, 2005) examined Anonymous Agents and used Simulation to produce Multi-
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Agent models which achieve decreased costs, inventory levels, stock-out levels and
improved sales. (Rodriguez, Escoto, Bru, & Bas, 2008) studied Forecasting Systems to
produce an implementation framework for CFM.

Other studies in this area included (T. Chang, H. Fu, W. Lee, Y. Lin, & H. Hsueh, 2007)
examined Simulation, POS, MS-SQL Database and Procurement System to produce an
A-CPFR model supporting reduced inventory and improved forecasting. (Ramanathan,
2012) looked at preparatory, progressive & futuristic Forecasting systems (Promocast,
Chan4Cast) to produce a Reference Demand Model which achieves increased forecasting
accuracy. (Lu, Humphreys, Mclvor, & Maguire, 2009) examined Genetic Algorithms and
Forecasting Systems (Moving Average) to produce Genetic Algorithms (GAs) which
achieves optimal order policy. (Yan-fang & Xin-yue, 2007) studied Forecasting Systems
including Time Series Analysis and Push-Pull Inventory Management) to produce a
Quick Response Warehouse System. (L. Zhang, Wang, & Chang, 2008a) studied
Artificial Neural Networks to produce a forecasting model which improved mid-term
forecasting. (Suesut & Mongkhoin, 2004) looked at Automatic Warehousing to produce a
Computer Integration Manufacturing System (CIMS) that leads to greater inventory
Control. (Lo, Luong, & Marian, 2006) looked at Forecasting Systems, Contract Systems
and Al to produce a conceptual Framework which achieves holistic forecasting.
Tactical-level Replenishment

A typical study in this area included (Stank, Daugherty, & Autry, 1999) who examined
Replenishment Systems (Automatic Replenishment Programs) to model of the effect of
IT on CPFR. (Rodrigues, Stantchev, Potter, Naim, & Whiteing, 2008) examined

Inventory Systems to produce a supply chain uncertainty model which achieves
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flexibility & responsiveness.

Other studies in this area included (Prajogo & Olhager, 2011) who examined Logistic
Systems and Production Systems to produce a theory for the effect of Information
Integration. (X. Du, S. Leung, J. Zhang, & K. Lai, 2009) studied POS and Procurement
Systems to produce a n-tier procurement model that supports increased service levels &
reduced inventory variance. (Pramatari & Miliotis, 2008) looked at Web systems,
Ordering System, Store System and Replenishment System to produce a Collaborative
Store Ordering System. (Cho & Ogwang, 2006) studied principal components variable
selection strategy to produce a PMI series. (Liu, Ruan, & Venkatadri, 2009) studied
RosettaNet, Web Services, composition rules and sharing process templates to produce a
system architecture. (Yuan & Shon, 2008) studied Simulation and Transport Management
to produce a Collaborative Transport Model (CTM).

Operational

At the operational/departmental level, there were systems such as Web/Internet systems,
Groupware, Web Services / XML, EDI and RFID.

Operational-level Planning

One of the few studies in this area included (Fliedner, 2003) who examined Web
(Internet) Tools to produce a CPFR implementation strategy.

Other studies included (Frayret, 2009) examined Agent Technology and Operations
Research to produce a schema for classifying methodologies. (Z. Chen, 2009) looked at
Agent Technology, Internet, XML and CORBA to produce a Distributed Production

Planning System.
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Operational-level Forecasting

The only study in this area was (Hou, 2007) who looked at GPS to produce a Cab-Link
which achieves increased efficiency, speed & utilization of taxis.

Operational-level Replenishment

A typical study in this area included (Mason, Lalwani, & Boughton, 2007) who examined
RFID, Telematics & Automatic Identification & Data Capture (AIDC) to determine the
collaboration benefits which bring cost minimization & service level improvement. (E.
Y. Li, Du, & Wong, 2007) used Simulation to produce replenishment models.

Other studies included (Sepehri, 2012) studied Grid Systems to produce an Ordering
Model which supports reduction in costs. (J. J. Lyu, J. H. Ding, & P. S. Chen, 2010)
examined Simulation to produce replenishment models. (Bhakoo & Chan, 2011) looked
at Bar Coding and Electronic Messaging to produce an e-business implementation
framework. (C. Zhang, Yu, & Liu, 2008) examined Web/Internet Systems to produce an
ontology for ELMs. (Z. Li, He, Sim, & Chen, 2008) examined Graph Theory to produce
a model of a 3-layer cross-docking system which supports lower inventory cost,
maximized throughput and increased sorting capacity.

Findings

General Gaps in the Literature

Gaps exist in the literature at all levels with respect to the communication hardware that
enables CPFR. One glaring gap is the use of mobile communication technology—
specifically smartphones and tablet computers—used or potentially useful in various
aspects of CPFR at the strategic, tactical and operational levels. The use of Smartphones

needs to be studied for use in fine-tuning existing arrangements. At the Strategic level,
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mobile computing should be studied as communication tool for fine-tuning the planning
process. It will also be studied for used in the Replenishment process using maps relating
to logistic routes and multimedia—pictures and videos in support of replenishment-related
shelf space and shelf arrangement. Mobile computing use will also be studied at the
tactical level related to the forecasting process in order improve the reliability of
communications such as to track emails, manage contact lists, and make video calls
related to the whole CPFR process. At the Operational levels, mobile computing is
expected to be used to share information in Replenishment based on features such as GPS
geo-location, pictures, delivery schedules-estimated and actual.

Authorship

The most prolific authors alternated between being 1st and 2nd author. Not surprisingly,
these authors with multiple studies tend to stick to a particular box in the 3x3 matrix. And
in the case of the most influential authors, their studies tend to fall into the Strategic
planning box. These authors include Ling Li author of (L. Li, 2007) which is generally
one of the most influential texts in SCM. Her study (L. Li, 2012) is on strategic use of IT
for the planning function. This list also includes Danese (Danese et al., 2004), (Danese,
2006), (Danese, 2011); Cassivi (Cassivi et al., 2000), (E. Lefebvre et al., 2003), (L. A.
Lefebvre et al., 2001) and Markus (Markus & Christiaanse, 2003), (Gelinas & Markus,
2005).

However there are variations to this “rule”. For example Disney authored 2 studies, both
at the strategic level, but (Disney et al., 2004) is on the planning function while (Disney
& Towill, 2006) is on the replenishment function. Pramatari did 2 studies, both at the

tactical level, (Pramatari, 2007) focused on the planning function and (Pramatari &
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Miliotis, 2008) on the replenishment function.

Matrix of Studies

Below is a table showing what the distribution of studies looks like when placed in the
3x3 matrix of Strategic, Tactical & Operation VS. Planning, Forecasting &

Replenishment.

[Insert Table-1 here]

Distribution of studies in the Matrix

Figure 1 shows there is an emphasis on strategic studies. In fact strategic planning,
despite being just one of the 9 categories, comprises 35 studies or 39% of the total. It also
shows that strategic use of IT is decidedly clustered in the planning function, compared to

a much smoother climb toward strategy in the case of Replenishment.

[Insert Figure-2 here]

Figure 2 shows that for the planning function, there is a steep climb toward the strategic
level, compared to a much smoother climb toward the strategic level in the case of
Replenishment function.

DiscussION & CONCLUSIONS
Trends in the Matrix
There are three trends in the systems discussed. One is a general conformance to the line

which reflects the relationship I suspected: higher level functions go hand in hand with
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systems having a longer-term function: studies have a demonstrated affinity for the
buckets of Operational-Replenishment, Tactical-Forecasting, and Strategic-Planning.
The other trend is a trickle down from strategic systems to operational systems.

Strategic Planning: The Lion’s share

The strategic emphasis of the studies is not surprising. CPFR is fairly new and being a
strategic initiative, will take time to filter down into the tactical and operational levels of
organizations as it gains buy in from senior management and eventually develops traction
at the lower levels. IT in CPFR is even newer for the obvious reason that IT would take
time to catch up as CPFR itself is rolled out. Not surprisingly, the average publication
year of the studies on IT in CPFR is 2007.

The emphasis on the planning aspect is also not surprising since CPFR starts with
Planning. Forecasting and Replenishment should also take longer to filter down and
permeate the workings of organizations after the planning function is rolled out. Taken
together, strategic planning requires the least intimate sharing of knowledge and happens
at a very broad level, between a few top executives. Forecasting involves integration of
summarized data and Replenishment draws on massive use of detailed data and so
corporations will take longer to rollout those functions.

Replenishment: Operational or Strategic?

Replenishment seems to be (at least at this point) more of a strategic issue than an
operational activity. Covered by 16% of the studies, Strategic Replenishment studies
make up the second largest group. This is unexpected but not surprising. It is true that
CPFR is a fairly new concept. So that Replenishment (ordering, POS, logistics, shelving,

warehousing) should be the last to be implemented of the functions. But this has to be
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balanced with the fact that Replenishment is really where the rubber meets the road,
which is why the benefits of collaborating on replenishment would be more immediate
and more measurable. It is understandable if top managers were eager to ‘jump the gun’
in implementing collaborative replenishment strategies so as to try to reap some early
benefits from CPFR, in order to get their monthly and quarterly reports looking good in a
hurry. A follow up study is being undertaken to determine whether this gap in the
literature reflects actual gaps in practitioner usage of IT in CPFR. Managers in the
Fortune 500 will be surveyed to determine how IT is actually used in their supply chain
management activities. IT managers will be asked to coordinate their own responses
along with those of Procurement managers along with Manufacturing and Distribution
managers.

Collaborative Replenishment should also be a quick and easy function to implement so as
to increase engagement, thereby helping the collaborative efforts to reach critical mass at
a human and psychological level. Using collaborative strategies, partners can quickly
engage with each other and start sharing information in order to get CPFR rolling.

Glitch in the Matrix: Forecasting

Theoretically, a perfect forecast would result in no gap between the level of demand and
the stock on hand to meet that demand, in which case there would be no bullwhip effect.
Considering the fact that CPFR is the latest in a line of policies and strategies designed to
solve the bullwhip effect, it is surprising that Forecasting studies are generally under-
represented. In terms of the overall emphasis of the studies, forecasting consisted of a

paltry 17 or 19% of the studies.
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[Insert Figure-3 here]

The single most notable aspect of the study is that forecasting has a surprising hole at the
strategic level. | define IT for Strategic Forecasting as use of IT to coordinate inter-firm
forecasting by upper managers. | expect them to study senior managers’ use of
forecasting systems in order to assess the adequacy of data collection at the inter-firm
level and firm-levels. Strategic forecasting would then feed into macro-level strategies for
production and marketing. | also expect managers at the Strategic forecasting level gather
top level data to feed into their forecasting systems, Whereas planning and replenishment
functions show a steady increase going from Operational to Strategic levels, Forecasting
has a drop from the tactical to strategic level. As mentioned before, Planning makes up
the lion’s share of studies with 48% of the studies. The overall dearth of forecasting
studies with the particularly gaping hole at the strategic level calls into question whether
CPFR is being implemented effectively and in the order which it was designed to be
implemented. One would expect it to ripple down from the top left of the matrix,
spreading down and to the right, with emphasis on the Strategic-Planning to Tactical-
Forecasting to Operational-Replenishment diagonal. What | see instead from the
literature is that at the strategic level, seems to skip forecasting and “jumps” straight
down to the replenishment function.

The “rubber meets the road” value of implementing replenishment quickly could account
for the jump from Planning, to Replenishment systems. But the strong representation of
Forecasting at the tactical level rules this out. Also, the general trickle down from

strategic to operations also refutes that idea. Instead, it is possible that there are issues of
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trust at work here. Companies are probably happy to make broad, vague plans together
(which do not require so much trust) and even share their replenishment level information
(inventory-levels, stock-movement, POS data, logistics-tracking etc.). But they may be
less willing to share the guts of their forecasting strategy, since that is probably the most
vulnerable to opportunism. Planning looks at how many units you want to move.
Replenishment speaks to the number of units actually moved. However forecasting says
how much you expect to move.

So whereas Strategic planning and Strategic replenishment are the sweet spots of CPFR,
it appears that Forecasting at the operational level and Strategic levels are the sore spots.
This is not difficult to believe. A company’s forecasting algorithms are a bit like the
secret sauce of CPFR. Embedded in this secret sauce is an unknown combination of easy
to guess ingredients such as actual units moved in the past and current market share, very
intimate ingredients such as the company’s product development plans, marketing plans,
market analysis and possibly less savory ingredients such as secret deals made to improve
market access, bypass regulations, access tax-shelters and holidays. Pulling all these
ingredients together is a possibly highly tuned formula which has compared past
movements against projected movements. It is not possible to draw useful conclusions
without further study of actual use of IT in CPFR within industry. This is something |
will also explore in the future study where will pose questions to managers concerning
the rational for the distribution of emphasis on various

Two other more likely possibilities should be considered as to why there is a dearth of
forecasting studies. One possibility is that companies are not willing to expose their

forecasting secrets, simply because there are just not as many as would be expected. It is
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possible that companies are embarrassed at how simple and unsophisticated their
forecasting really is. It could be that a company plans to produce 10% more every year,
with 20% more at Christmas than the yearly mean, and it could be that represents the
extent of its forecasting magic. The strongest possibility | believe, which will be explored
in a further study, is that forecasting does not represent low hanging fruit for academics
publishing studies on IT in CPFR. Forecasting is more detailed and much harder to study
and it could be that the availability of data and the effort it takes to gather-data,
formulate, simulate, and measure Forecasting efficacy does not lend itself to being
studied easily enough for academics to bother with it.

Whatever the explanation for the lack of studies on IT based Forecasting for CPFR, it is
disappointing and represents a missed opportunity, either by practitioners who could be
missing out on the value of implementing CPFR in a manner endorsed by VICS, or
academics who are not connecting the dots of actual IT use in explaining firm
performance at operational and financial levels. IT will not make forecasts perfect, but it
allows analysis of forecasting performance so as to figure out how much leeway to build
into stocking policies. IT driven forecasts are also relatively easy to capture, replicate,
simulate and store. Doing sophisticated forecasts using IT will allow a manager to do
what-if-analyses, reconfigure forecasts based on changing conditions, and ultimately
capture the deeper intelligence applied by an experienced forecaster for posterity in a
company’s knowledge management systems so that it adds to institutional knowledge and
can be used to train other managers. IT driven forecasting represents too much of an
opportunity to be simply skipped over by managers or academics for expediency.

Jumping a step could come back to haunt practitioners later when they have to redo the



Table-21: CONSTRUCT _ CFA: Market Performance

Component
MP1_NewPrd 841 -.319
MP2_EcnGrw .848 -.267
MP3_CusRet .754 .656
% Variance Extracted 66.50 20.11
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Table-22: CONSTRUCT

: Product Life-Cycle
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Variable Questionnaire Item Choices

LC1_RO How long does it take your company to roll out new products DW.MQY

LC2_Adopt How long does it take your customers to adopt new products DWMAY

LC3_PF&Mix How often does your company change the product features or DWMQY
product mix




Table-23: CONSTRUCT _ CFA: Product Life-Cycle

Component
1 2
LC1_RO .890 -.118
LC2_Adopt .868 -.405
LC3_PF&Mix .862 421
% Variance Extracted 76.31 9.17
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Table-24: CONSTRUCT: Product Technology-Level
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Variable Questionnaire Item Choices
LC4 Obsole How long does it take for your company's product(s) to become obsolete? DWMQY
LC5 Techno The core technology in our product(s) was developed: More than 3 years ago. Less than 3 years ago,

less than 1 year ago, less than 6 months ago, is
under development

LC6_EmbedT1

Qur product(s) have imbedded integrated circuittechnology such as:

MNone: (Y, N)

LC6_EmbedT2

Qur product(s) have imbedded integrated circuittechnology such as:

Integrated Circuits: (Y, N}

LC6_EmbedT3

Our product(s) have imbedded integrated circuittechnology such as:

App Specific ICs: (Y, N)

LC6_EmbedT4

Qur product(s) have imbedded integrated circuit technology such as:

System on a chip (Y, N)

LC6_EmbedT5

Our product(s) have imbedded integrated circuittechnology such as:

Networked sub-systems (Y, N)




Table-25: CONSTRUCT: Mass-Market Product
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Variable Questionnaire Item Scale Leftmost- Rightmost-
Range | Choice Choice

LP1_CompDm Demand for our product depends on our competitors' latest offering (Rev) 1-7 Not at Al To a Great Extent
LP2_DemPrd Demand for our product-lineis? (Rev) 1-7 Totally Predictable Erratic

. _ Not at all Brand Extremely Brand
LP3 Loyalt The customers who buy our products are: 1-7 Loyl o
LP4_Luxury Our average consumer considers our productsto be a: 1-7 Staple Luxury Item
LP5_Featur Our prod ucts compete on: 1-7 Price alone Features alone
LP6_Niche Customers who buy our products represent a market which is a: (Rev) 1-7 Niche Market Mass Market
LP7_Unique Uniqueness and customization of our products are importantto our 1-7 Strongly Disagree Strongly Agree

customers:




Table-26: CONSTRUCT _ CFA: Mass-Market Product

Component Matrix®

Component
LP1_CompDm_REV 082 667
LP2_DemPrd_REV 541 412
LP3_Loyalt .863 -.185
LP4_Luxury 400 -.390
LP5_Featur .588 A71
LP6_Niche_REV -.076 .742
LP7_Unique 387 -.017
% Variance Extracted 24.37 19.73
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Table-27: OLS Regression Analysis — The dependent variable is Strategic-VS-Operational IT use

Independent Variables Beta t
System Age -.186 -1.137
Revenue CompanySize -.247 -.861
Employee_CompanySize .366 1.293
Partner Supplier .074 447
Manufacturing System .253 1.433
Distribution System .037 191
Logistics system .004 .018
MarketSales System .230 1.354
Collaboration_Stage 392" 2148

f-statistic = 1.767

R2 =332

Adj R2= 144

t- Significantat .1 level

* - Significantat .05 level

** . Significantat .01 level
**% _ Significantat .001 level




127

Table-28: OLS Regression Analysis — The dependent variable is Strategic-VS-Operational-1T use

Independent Variables Beta
System_Age -.057 -.352
Revenue CompanySize -.563 -1.800
Employee_CompanySize .656 2.054
Partner_Supplier .058 322
Manufacturing_System 193 1.162
Distribution_System -.041 -.202
Logistics_system .158 T73
MarketSales System 181 1.006
LC4_Obsole -.293f -1.713
LC5_Techno 074 431
LC6_EmbedT1 -.494°1 -1.909
LC6_EmbedT2 -.191 -.703
LCE_EmbedT3 -.334 -1.331
LC6_EmbedT4 .388 1.414
LC6_EmbedT5 ~.346 -1.438

f-statistic = 1.363

R2= 422

Adi R2= 113

1 - Significantat .1 level

* - Significantat .05 level

** - Significantat .01 level
*** _ Significantat .001 level
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Table-29: OLS Regression Analysis — The dependent variable is Strategic-VS-Operational-1T use

Independent Variables Beta t
System Age -.021 -.146
Revenue CompanySize -.554T -1.869
Employee CompanySize .647* 2.248
Partner_Supplier .156 997
Manufacturing System 133 912
Distribution System .012 .068
Logistics system 153 .822
MarketSales System .053 325
VolumeVSNiche Demand -.346* -2.220

f-statistic = 1.879

R2= 332

Adi R2= 155

t- Significantat .1 level

* - Significant at .05 level

** . Significantat .01 level
**%* _ Significantat .001 level
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Table-30: OLS Regression Analysis — The dependent variable is Strategic-VS-Operational-1T use

T- Significantat .1 level

* - Significantat .05 level

** - Significantat .01 level
*** . Significantat .001 level

Independent Variables Beta
System Age .004 .028
Revenue CompanySize =277 -.890
Employee CompanySize 412 1.278
Partner_Supplier 195 1.073
Manufacturing System 114 687
Distribution System -.063 -.306
Logistics system .326 1.502
MarketSales System .079 425
LC1 RO -.110 -.402
LC2 Adopt 201 811
LC3 PEMix -.212 -.847
f-statistic = 1.056
R2= 272
Adi R? = 014



Table-31: OLS Regression Analysis — The dependent variables is Planning-1T use

Independent Variables Beta t
System Age -.086 -.520
Revenue CompanySize -.055 -.159
Employee CompanySize -.073 -.216
Partner_Supplier -367" -2.076
Manufacturing System -.251 -1.534
Distribution System 347 1.596
Logistics system -.090| -447
MarketSales System 197 1.100
LC4 Obsole -.049| -.290
LC5 Techno .093 549
LC6 EmbedT1 =111 -.399
LC6 EmbedT2 -.330| -.994
LC6 EmbedT3 .013 .042
LC6 EmbedT4 411 1.142
LC6 EmbedTS .046 193

f-statistic = 1.490

R2= 444

Adj R2= 146

t- Significantat .1 level

* - Significantat .05 level

** _ Significantat .01 level
*** . Significantat .001 level
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Table-32: OLS Regression Analysis — The dependent variable is Forecasting-1T use
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1- Significantat .1 level

* - Significantat .05 level
*% - Significantat .01 level
*#% - Significantat.001 level

Independent Variables Beta t
System Age -.143 -.947
Revenue CompanySize -.330 -.943
Employee CompanySize .026 .079
Partner_Supplier -.253 -1.482
Manufacturing_System .082 454
Distribution_System 4177 2.212
Logistics _system .020 104
MarketSales System -.033 -.192
LP1_CompDm_REV -3257 -1.976
LP2 DemPrd REV .156 716
LP3_Loyalt -.182 -.824
LP4_Luxury .032 192
LP5_Featur -.021 -.121
LP6_Niche_REV -.005 -.026
LP7_Unique .264 1.520
f-statistic=1.493
R? = .444
Adj R? = .147



Table-33: OLS Regression Analysis — The dependent variable is Replenishment-IT use

132

t- Significantat .1 level

* - Significantat .05 level

** . Significantat .01 level
*H* . Significantat .001 level

Independent Variables Beta t
System Age .057 442
Revenue CompanySize 401 1.347
Employee CompanySize - 867" -3.080
Partner_Supplier -.293" -2.018
Manufacturing System -012 -.078
Distribution System 537" 3.345
Logistics system -369* -2.202
MarketSales System -.017 -.118
LP1 CompDm REV -.021 -.153
LP2 DemPrd REV -171 -.927
LP3 Loyalt -.093 -.496
LP4 Luxury -107 -.759
LPS Featur -.136 -.926
LP6 Niche REV .005 .034
LP7 Unique 124 .842
f-statistic = 2.780
R2 = 598
Adj R?2= 383




Table-34: OLS Regression Analysis — The dependent variables is Planning-1T use

Independent Variables Beta t
System Age -.137 -1.046
Revenue CompanySize -.330 -1.222
Employee CompanySize 103 375
Partner_Supplier -.287" -2.054
Distribution System 38" 2.459
Logistics system -.050 -.319
Confidence-in-Workers 296" 2.164

f-statistic = 3.242

R?= 368

Adj R? = 254

T- Significantat .1 level

* - Significant at .05 level

** _ Significantat .01 level
*¥* _ Significantat .001 level
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Table-35: OLS Regression Analysis — The dependent variable is Replenishment-IT use

Independent Variables Beta t
System Age -137 -1.046
Revenue CompanySize -.330 -1.222
Employee CompanySize 103 375
Partner_Supplier -.287" -2.054
Distribution System 38" 2.459
Logistics system -.050 -.319
Confidence-in-Workers 296" 2.164

f-statistic = 3.242

R? = 368

Adi R2 = 254

t- Significantat .1 level

* - Significantat .05 level

** - Significantat .01 level
*** _ Significantat .001 level
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Figure 3: Numerical distribution of Studies along the PFR/OTS dimensions
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Figure 4: Technology Acceptance Model (TAM)



Figure 5: Task Technology Fit
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Figure 6: Innovation Diffusion Theory
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Figure 7: Model of Hypotheses
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APPENDICES

Appendix-A: Survey Instrument

These questions deal with the life-cycle of vour product(s) and the time-
frame for designing and launching them. The questions also look at how long
they remain profitable on store shelves and in the general marketplace.

How long does it take your company to roll out new products?

Days Wesks Months Quarers Yzars

How long does it take your customers to adopt new products?

Dizys Wezks Maonths Quaners Years

How often does your company change the product features or product mix of your products?

Diays Wesks Months Quaners Yezars

How long does it take for your company's product(s) to become obsolete?

D=ys Wesks Months Qusners Years

The core technelogy in our product(s) was developed:

More than 3 years ago Lessthan 2 y=arsago Lessthan 1 y=arago Less than & months ago is under development

Our product(s) have imbedded integrated circuit technology such as:

Mane Integraied Circuils App Specific ICs Sysi=m On a Chip Metworked sub-sysiems
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These questions deal with the major target market for vour products. The questions also

focus on how the products are viewed by the market.

Demand for our product depends on our competitors' latest offering:

Mot at All Somewhat

Demand for our product-line is?

Taotally Predictable

The customers who buy our products are:

Maoit at all Brand Loyal

Our average consumer considers our products to be a:

Staple

Our products compete on?:

Price alone

Customers who buy our products represent a market which is a:

Miche Markst Market Segment

Uniqueness and customization of our products are important to our customers:

Neither Agres nor
Strongly Disagres Disagree

To a Great Exiznt

Erratic

Extremely Brand Loyal

Luzeury iem

Features alons

Mass Markst

Strongly Agres
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The questions in this section ask vou to consider the company as a whole. You should not
focus on individual product lines, or a particular system.

These next questions deal with the confidence that members of your staff have in the
overall functioning of Information Technology support in vour company.

We rarely have to escalate problems to IT management to get IT tasks performed

Neither Agres nor
Strongly Disagres Disagres Strongly Agrese

The IT staff we work with do their work even if IT management is not around.

Neither Agres nor
Strongly Disagres Disagres Strongly Agrese

Once an IT person is assigned to my task, we don’t have to consult with the IT manager to get
it done.

Neither Agres nor
Strongly Disagres Disagras Strongly Agres

We can rely on IT staff to not make our jobs more difficult through careless work.

Neither Agres nor
Strongly Disagres Disagras Strongly Agres

We have full confidence in the skills of the Information Technology staff

Meither Agres nar
Strongly Disagres Disagras Strongly Agres



