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Abstract

Hollmann, Roberto Luis; Carmo, Luiz Felipe RorisdRguez Scavarda;
Thomeé, Antbnio Marcio Tavares. A Systematic ReviefvCollaborative
Planning Forecasting and Replenishment. Rio de irdan2014. 65p.
Dissertacdo de Mestrado (Opcdo profissional) - BDepeento de
Engenharia Industrial, Pontificia Universidade Getddo Rio de Janeiro.

Collaborative Planning, Forecasting and Replenishment (CPFR) is
considered by many researches to be the most advanced and the most
comprehensive Supply Chain Collaboration (SCC) initiative. Despite its
relevance and growing number of publications, efforts to synthesise the
overall state of the art in CPFR have been rather limited to date. As an
effort to fill this gap, this dissertation aims to go beyond the highly
dispersed work on CPFR by providing a systematic review of the literature
and the key findings on the topic. The dissertation analyses CPFR models,
discusses main enablers and barriers for implementation and CPFR and
other SCC impact on Supply Chain (SC) performance. A framework is also
proposed as an aide to assemble and organise the literature review. The
structure of the framework embraces all the constitutive elements required
to describe individual CPFR elements (context, inputs, structure and
processes, outcomes and results), their relationships and impact upon firm
performance. The framework also shows the vertical functional role of
CPFR in bridging business and corporate strategic plans from SC
members to joint SC operations. This dissertation contributes to a better
understanding of the field and provides directions for future research and
practice in CPFR and SCC.

Keywords
CPFR, literature review, contingency research, supply chain

collaboration, operations management.
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Resumo

Hollmann, Roberto Luis; Carmo, Luiz Felipe RorisdRguez Scavarda;
Thomeé, Antbnio Marcio Tavares. Uma revisdo sisteaala literatura em
Planejamento, Previsdo e Reabastecimento ColabmrdRio de Janeiro,
2014. 65p. Dissertacédo de Mestrado (Opcéo profiagie Departamento de
Engenharia Industrial, Pontificia Universidade Getddo Rio de Janeiro.

Colaboracédo na cadeia de suprimentos (SCC) € um tema que tem
sido amplamente discutido na literatura e é aceito que a criacdo de uma
cadeia de suprimentos sincronizada leva ao aumento da capacidade de
resposta e a menores custos de estoque. O Planejamento, Previsao e
Reabastecimento Colaborativo (CPFR) é considerado por muitos autores
como a mais avancada e abrangente iniciativa em SCC. Apesar do
crescente numero de publicacdes sobre CPFR, a literatura académica
revela a auséncia de uma pesquisa que sintetize o estado da arte sobre
CPFR. Desta forma, esta dissertacdo tem como objetivo, por meio da
revisdo sistematica da literatura, reunir e integrar o conhecimento sobre
CPFR como um processo de negdécio e como uma pratica de gestao.
Foram analisados 629 resumos e 47 artigos foram selecionados para a
revisdo e classificacdo. A dissertacdo analisa os modelos de CPFR,
apresenta os principais facilitadores e barreiras para a implementacao do
CPFR e as diferengcas entre CPFR e outras iniciativas de SCC e seus
impactos no desempenho da cadeia de suprimentos (SC). Um modelo
conceitual (framework) é proposto para guiar e organizar a revisdo da
literatura. A estrutura do framework abrange todos os elementos
constitutivos necessarios para descrever os elementos individuais do
CPFR (contexto, insumos, estrutura e processos e resultados), suas
relacbes e o impacto sobre o desempenho da empresa. O framework
também mostra o papel funcional vertical do CPFR em construir uma
ponte entre 0s negocios e planos estratégicos corporativos dos membros
da SC com as operacfes conjuntas na SC. Apesar de existirem varios
modelos para o CPFR, ndo ha um consenso sobre as diferentes

configuracbes para o CPFR. Estas diferencas sdo atribuidas ao estagio
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de desenvolvimento em modelos de maturidade, a diferentes contextos e
estratégias de implementacdo, de acordo com a pesquisa da contingéncia
em gestéo de operacoes, e a singularidade dos recursos e dependéncias
entre as empresas na cadeia de suprimentos, conforme a visdo baseada
em recursos e a visdo baseada na dependéncia. A responsividade
aparece como o principal objetivo na implementacédo do CPFR e o custo-
beneficio do CPFR deve ser comparado com os de outras iniciativas de
SCC para a escolha da mais adequada a cadeia de suprimentos. Apenas
trés estudos confirmatorios relatam o impacto do CPFR na cadeia de
suprimentos. Esta dissertagéo contribui para uma melhor compreenséo do
tema e fornece indicacdes para futuras pesquisas e praticas em CPFR e
SCC.

Palavras-chave
CPFR, revisédo da literatura, pesquisa em contingéncia, colaboracéo

na cadeia de suprimentos, gestdo de operacoes.
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1
Introduction

Supply chain collaboration (SCC) has been extehsidescussed in the
literature, and it is widely accepted that creatingeamless, synchronised supply
chain (SC) leads to increased responsiveness avel iaventory costs (Holweg
et al.,, 2005). As SCC has become vitally importfmt achieving competitive
advantage (Kumar and Banerjee, 2012), top manag&meterest in the subject
has grown in the last decades (Danese, 2011). Guawag) and Sridharan (2002)
describe SCC as two or more companies working begdb create a competitive
advantage and higher profits than can be achieyedching alone. SCC is a
process that promotes inter-organisational co-adjperajoint work, openness,
inter-company decision making, information and kremlge sharing and
customer-supplier intimacy (Danese, 2011).

Since the mid-1990s, a large number of SCC intisti have been
developed to improve SC performance and have besenssed in the literature
(Holweg et al., 2005, Kumar and Banerjee, 2012, &=athan, 2014). Among
these initiatives, Collaborative Planning, Foreicasand Replenishment (CPFR)
is considered by many researchers to be the mosinadd and the most
comprehensive (Barrat and Oliveira, 2001, Seif2@03, Attaran and Attaran,
2007, Du et al., 2009, VICS, 2010, Danese, 2011).

CPFR is a collaboration process whereby SC tragarthers activate inter-
firm coordination mechanisms to jointly plan key &@Qivities, from production
and delivery of raw materials to production andwael of final products to end
customers (Danese et al.,, 2004). CPFR intends fwowe jointly managed
planning processes and shared information among&®ers (Seifert, 2003),
bridging supply and demand (Stank et al., 1999;aBipang and Sridharan, 2005;
Sari, 2008b). It is also a cohesive bundle of bessnpractices combining the
collaborative intelligence of multiple trading paets in the planning and
fulfillment of customer demand, according to a ppecified framework (VICS,
2010).
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As CPFR processes mature, they embrace differemelsleof integration
(e.g. the degree of discussion, data exchanged,gyfachronisation) or different
business processes, from basic to developing amahadd stages (Larsen et al.,
2003). From a contingency view, CPFR takes diffeferms, according to the
industry sector, product characteristics, depthsuupe of the collaboration, trust
among partners, spatial complexity/distance betwsaticipating firms, goals of
the collaboration, number of steps taken to ach@laboration, and number of
partners involved (ECR Europe, 2001, 2002; Lardeal.e 2003; Seifert, 2003;
Danese,2006b, 2011). For the resource-based viBWV)Bnd resource dependent
theory (RDT) of the firm, companies engage in CRiB&cesses with inimitable
and unigue resources to gain competitive advanta@f@manathan and
Gunasekaran, 2014).

CPFR was developed by the practitioners in the 18i@0s (Poler et al.,
2008) as Collaborative Forecasting and Replenishn(l@RAR) but was later
renamed CPFR to emphasise the role of plannindef§e2003; Burnette, 2010).
Originally built as an inter-industry standardwias designed to move beyond the
shortcomings of Electronic Data Interchange (ED®tpcols and the Efficient
Consumer Response Movement (ECR), incorporating ofdee techniques used
to integrate SC partners under the initiatives ehtfor Managed Inventory (VMI)
and Continuous Replenishment (CR) (Stank et al91®arratt and Oliveira,
2001, Larsen et al., 2003, Seifert, 2003, Flied2603, Attaran, 2004, Cassivi,
2006, Thron et al., 2006, Attaran and Attaran, 20Da&nese, 2007, 2011). The
first CPFR pilot project was conducted by Wall-Martd Warner-Lambert with
the goal of being highly responsive to customer alen(Sherman, 1998, Barratt
and Oliveira, 2001, Fliedner, 2003, Larsen et 2003, Attaran, 2004, Danese,
2006b, Poler et al., 2008, Derrouiche et al., 2@&nette, 2010, Lapide, 2010,
Ramanathan and Gunasekaran, 2014). CPFR has a tooasl that includes
promotions, point of sales (POS) data and ordeechst plans that are
synchronised among partners in the SC, through gétisions and exception
management (Danese, 2011). A sustained attentiobeilsgy given to CPFR
initiatives due to the “success stories” reporteanf leading focal companies such
as Wall Mart and Nabisco, among several othersr@@aand Oliveira, 2001,
Danese, 2006b, Attaran and Attaran, 2007, Dane6&l)2 By 2010, the
Voluntary Inter-industry Commerce Standard (VIC®menittee reported that
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over 300 companies had implemented CPFR initiatjizapide, 2010, Yao et al.,
2013).

In 1998, the VICS committee published the first kiog paper with best
practices and a guideline for implementation, rerié later in 2004 and 2010
(VICS, 1998, 2004, 2010, Barratt and Oliveira, 200drsen et al., 2003, Danese,
2007, 2011, Chang and Wang, 2008, Poler et al8,200 et al., 2009, Baumann,
2010, Smith et al., 2010). The first academic papgrecifically examinig the
subject date from the end of last century. Witlhia tast 15 years, however, the
body of literature on CPFR has grown significanidespite this growth, efforts to
synthesise the overall state of the art of researctnis area have been rather
limited.

As an effort to fill this gap in the literature,ishdissertation aims to go
beyond the highly dispersed work on CPFR by proygjda systematic review of
the literature and the key findings on the topiee TPFR review is organised by,
basics of CPFR and results and discussion witteeature synthesis framework.
This study reviews 629 abstracts, 53 full-text papnd retrieves 47 studies for
analysis and classification.

The dissertation is divided in five chapters, beithgs first one the
introduction. The second Chapter presents the metbgy and the study
identification. Chapter three refers to basics dFR with key definitions,
implementation requirements, main available models differences with others
SCC initiatives. Chapter four presents a frameworkssemble and organise the
literature review as well as results and discussi@mganised within this
framework. Finally, the main conclusions and sutiges for future research are

presented in Chapter five.
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2
Methodology and study identification

This chapter presents first the methodology andt nthe study

identification.

2.1.
Methodology

The dissertation is a systematic literature revieww CPFR. Systematic
literature reviews are a mean of providing an dibjecheoretical evaluation of a
particular topic (Hopayian, 2001). As such, thipayof review facilitates the
identification, evaluation, and interpretation afidies in a given area by first
examining existing concepts, practices, and theor@nd subsequently
summarising the state of the reproducible researehspecific area (Rowley and
Slack, 2004, Seuring and Miller, 2008). Literatuesiews facilitate a better
understanding of the issues associated with a topresearch (Burgess et al.,
2006) and provide guidance for future studies tresk existing knowledge gaps.

The selection and retrieval of papers in the syatenmeview conducted in
this dissertation is a six-step process adaptad ffhomé et al. (2012a, 2012b):
(i) computerised database selection, (ii) iderdtiien of keywords for search, (iii)
criteria for the exclusion of studies, (iv) manuaview of selected abstracts, (V)
full-text review, and (vi) review of selected refaces from articles retrieved in
step (V).

Four databases that contain papers published inlafge majority of
scientific journals pertaining to operations, oligational management, and social
sciences research were selected for the searchraEinEBSCO, ScienceDirect
and Wiley. A grey literature review was includedthe search databases and
manual searches. Scientific grey literature cossist newsletters, reports,
working papers, thesis, government documents, tinglefact sheets, conference
proceedings and other publications that are digedb freely, available by

subscription or available for purchase (Weintra@bp0). The grey literature
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allows the inclusion of bibliographic sources tkeatends beyond peer-reviewed
academic journals and that are likely to not becet otherwise (Thomé et al.,
2012a). In accordance with recommendations for ratmali research synthesis
(Cooper, 2010), the keywords selected were sulffilyidroad to avoid artificially
limiting results while still providing limitationso avoid undesirable results. In
pseudo code, the following phrase was adapted g¢oséarch engines of each
database: Collaborative Planning, Forecasting aepleérRishment AND CPFR
with no limitations regarding publication dates.

The search returned 629 papers. Following Coop@d QR threats to
validity were regrouped in broad categories andl @=ecriteria for the exclusion
of papers. The author adopted six exclusion catér) lack of relevance or poorly
defined constructs of CPFR, (ii) CPFR incorporaedn example, rather than as
a research topic, (iii) papers treating CPFR eldmeén isolation of each other,
such as inventory management, replenishment or migrfaecast, (iv) papers’
based only on authors’ opinions and/or anecdotialeece, (v) papers from trade
and industry magazines, (vi) papers showing careationships that did not
present clearly defined empirical evidence based eaplicit mathematical
modelling, simulations, survey research or casgiesu

Based on the reading of abstracts, duplicate papetgapers that did not
correspond to the selection criteria were excludeslilting in 53 papers selected
for full-text review. After the full-text readingan additional six papers were
excluded. References added as a result of steq\(lQS, 1998, ECR Europe,
2001, ECR Europe, 2002, Seifert, 2003, VICS, 200&LS, 2010), retrieval of
selected references were used during the analgsidaa refining the literature
search framework but were not included in Tableez(section 2.2), which report
only those papers selected during abstract andtéull review. This six-step
process resulted in 47 papers and six additiof@lereces as depicted in Table 1.

Table 1 — Results of the process to retrieve studies

Database Stepl Step2 Step3  Step4d  Step5 = Step6
EBSCO 198 20 17 17
Emerald 186 19 18 18
ScienceDirect 198 13 11 11
Wiley 47 1 1 1
Others (VICS, 1998, ECR Europe, 2001, 6

ECR Europe, 2002, Seifert, 2003, VICS,
2004, VICS, 2010)

Total 629 53 47 53
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Study identification

20

The 47 articles included in the analysis are listedable 2 together with

the number of citations, source and methodology.

Table 2 — Publications, number of citations, source and methodology

Reference # of citations Source Methodology
Sherman (1998) 55 JMTP Conceptual model
Stank et al. (1999) 145 SCMIJ Survey

Barratt and Oliveira (2001) 327 [JPDLM Survey

Holmstrom et al. (2002) 124 SCMIJ Conceptual model
McCarthy and Goilicic (2002) 155 [JPDLM Case stuatyltiple
Esper and Williams (2003) 116 TJ Conceptual model
Fliedner (2003) 167 IMDS Conceptual model
Larsen et al.(2003) 218 IJPDLM Survey

Attaran (2004) 20 IM Industry report
Danese et al.(2004) 64 JPSM Case study, multiple
Caridi et al. (2005) 54 IJPR Simulation

Ireland (2005) 7 JBF Industry report
Simatupang and Sridharan (2005) 137 [JLM Conceptualel
Caridi et al. (2006) 20 JEIM Simulation

Cassivi (2006) 89 SCMIJ Survey

Danese (2006a) 3 SCFI1J Conceptual model
Danese (2006b) 46 IJPR Case study, multiple
Thron et al. (2006) 18 IJPDLM Simulation

Attaran and Attaran (2007) 78 BPMJ Conceptual model
Chang et al. (2007) 24 SCMIJ Simulation

Chen et al.(2007) 32 &M Simulation

Danese (2007) 70 1IJOPM Case study, multiple
Smaros (2007) 56 JOM Case study, single
Thron et al. (2007) 17 [JLM Simulation

Chang and Wang (2008) 14 IJAMT Case study, single
D'Aubeterre et al. (2008) 19 JAIS Case study, singl
Derrouiche et al. (2008) 30 1JCIM Conceptual model
Ghosh and Fedorowicz (2008) 46 BPMJ Case studglesin
Poler et al. (2008) 33 JMTM Simulation

Sari (2008a) 21 IMDS Simulation

Sari (2008b) 65 IJPE Simulation
Bilyikozkan et al. (2009) 5 WASET Simulation

Du et al. (2009) 19 SCMIJ Case study, multiple
Baumann (2010) 3 JBF Conceptual model
Burnette (2010) 1 JBF Industry report
Choi and Sethi (2010) 45 IJPE Literature review
Hvolby andTrienekens (2010) 23 Cl Conceptual model
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Table 2 — Publications, number of citations, source and methodology

Reference # of citations Source Methodology

Lapide (2010) 1 JBF Industry report

Shu et al. (2010) 0 IJITDM Conceptual model
Smith et al. (2010) 6 JBF Industry report
Yuan et al. (2010) 7 RCIM Case study, single
Danese (2011) 15 IJPR Case study, multiple
Buyiukozkan andVardafdu (2012) 9 ESA Simulation

Audy et al. (2012) 19 ITOR Case study, multiple
Yao et al. (2013) 0 JOM Case study, single
Ramanathan (2014) 1 ESA Simulation
Ramanathan and Gunasekaran (2014) 9 IJPE Survey

BPMJ - Business Process Management Journal; CimpQters in Industry; ESAExpert Systen
with Applications; I&M - Information & ManagementJAMT - International Journal of Advanc
Manufacturing Technology; IJCIM International Journal of Computer Integrated Mantifeng
IJITDM - International Journal of Information Tedlogy & Decision Making; IJLM -
International Journal of Logistics Management, THEPM -International Journal of Operatic
& Production Management; I[IJPDLMInternational Journal of Physical Distribution & gistics
Management; IJPE - International Journal of PradadEconomics; IJPR International Journal
Production Research; IM - Industrial Management;DIB/ - Industrial Management & Deé
Systems; JAIS - Journal of the Association for infation Systems; JBF Journal of Busine:
Forecasting; JEIM - Journal of Enterprise InformatiManagement; JMTM -Journal o
Manufacturing Technology Management; JMTP - Jouafidlarketing Theory & Practice; JOM -
Journal of Operations Management; JPSMurnal of Purchasing and Supply Management; F
- Robotics and Computer-Integrated ManufacturingFB- Supply Chain Forum: antémnatione
Journal; SCMIJ - Supply Chain Management: An lragiomal Journal; TJ -Transportatio
Journal; WASET - World Academy of Science, Engingg®& Technology.

Note: number of citations obtained in January D4

As depicted in Table 2, just one author publishestarthan two studies on
the subject (the full list of the authors are pded in the references of this
dissertation). This reinforces the incipience a&fegach on CPFR as there are not
yet several global references publishing frequeatiythe topic. Publications on
CPFR are also recent, with the first ones appeanripe late 1990’s and with a
consolidation along the first decade of this centliihe second column presents
the number of citations of each article. Googledkh(GS) was chosen for the
citation quotes as it compares favorably with fasda citation databases such as
Thomson ISI Web of Knowledge and Scopus. The requicleaning was
performed in GS to avoid duplicate entries (Thorhé@le 2012a). Eight papers
had more than 100 citations (57.1% of total citajo The third column depicts
the source of the publications with 42.5% of themmazntrated on five leading
Business Forecasting and Operations Management (@Njals: JBF, SCMIJ,
[JPDLM, IJPE and IJPR. The last column shows théhaumlogy used in the
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studies. In this dissertation, the papers’ methagies were classified according
to the main focus of the paper. According to Eisedh(1989), case study is a
research strategy which focuses on understandi@agdyimamics present within
single settings. The single case study analyseoffezations of a single plant,
while multiple case study investigate several s(fdgnn, 1990). Multiple case
studies allow for within-case and across-case aiglypeing more prone to
internal and external validity checks and theoryldmg (Voss et al., 2002).
Simulation involves the construction of an artdicenvironment within which
relevant information and data can be generated fdrimits an observation of the
dynamic behavior of a system under controlled domas (Kothari, 2004). Papers
with the methodology classified as simulationsapers that focusing on the use
of simulation to analyse CPFR, comparing differeartms of CPFR CPFR vs.
other SCC Initiatives or CPFR success factors. lBapich treat the subject
conceptually have its methodology classified asceptual model. For Kothari
(2004) conceptual research is that related to sams&ract idea or theory, and it is
generally used to develop new concepts or to ngirge existing ones. Survey
research is a quantitive method, requiring standeddinformation from and/or
about the subjects being studied. The data is aelleabout a fraction of the
population, in such way as to be able to gener#iisdindings to the population.
The data collection is by asking people structuaed predefined questions
(Pinsonneault and Kraemer, 1993). Five papers @raséd on describing and
analyzing business practices of the industry anaatause a specific method for
this, so its methodology was classified as industport. One paper focuses in
review the literature on quick response SC anchéthodology is classified as so.
Case studies and simulations prevail with, respelgtithirteen and twelve
papers, followed by eleven conceptual models of S&@Gong the case studies,
seven are multiple and six are single case stutties.not surprising that case
studies and simulations prevail in a recent fialdh the complexities of joint and
improved order forecast, demand forecast planst miomotions and exception
management for replenishment, which are the camestitparts of CPFR. While
case studies are particularly adequate to answestigns about why and how
(Yin, 1984), simulation is particularly suited teal with intricate networks of
related causalities (Bluyukdzkan and Varg@hlp 2012). Also, the prevalence of

conceptual models can be expected in a field ctexiaed by normative and
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prescriptive frameworks for implementation. Fivedustry reports are found,
emphasising the excellence of CPFR processes uglthine empirical evidences
are weak at best. However, industry reports prowddeiled instructions and
insights on implementation from a practical stagdpoint that lacks on most

academic research on the topic. Survey researelpissented in five studies.
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3
Basics of CPFR

This Chapter presents the first findings of CPF&arding main definitions
and implementation requirements and models. Thept€haalso offers a

comparison between CPFR and other SCC initiatives.

3.1
Defining CPFR

CPFR is a collaborative initiative among SC membetsnded to improve
the relationship among them through a joint plagmrocess that incorporates the
sharing of information, risks, benefits/revenueassts and synchronised forecasts.
Based on this collaboration and sharing, the proolicand replenishment
processes are determined (ECR Europe, 2001, Fliedd@3, Larsen et al., 2003,
Seifert, 2003, Simatupang and Sridharan, 2005, @hah, 2007, D’Aubeterre et
al., 2008, Chang and Wang, 2008, Danese, 2011).

The CPFR model comprises the processes of collab®rgplanning,
forecasting and replenishment, which, in turn,sardedivided into specific steps or
tasks (VICS, 1998). CPFR is established by an aggaeamong trading partners
to cooperate on strategy, tactics and executiora lngsolution of exceptions
(Derrouiche et al., 2008), thereby eliminating thapply/demand uncertainty
through improved communications/collaborations &b and Attaran, 2007).
An exception is understood as any deviation from fanecast that is beyond an
agreed-upon threshold (Chang and Wang, 2008). HeGP¢R is a process
whereby SC trading partners exchange sales and fardeasts and then correct,
adjust, and propose prices and quantities to dpvalanique forecast (Caridi et
al., 2005, 2006).

CPFR creates value to end customers and improvaslb®C performance
by providing standardised information and estabiliglobjective plans that allow
for an efficient flow of goods based on demand (8hal., 2010). Accordingly,
CPFR combines the intelligences of multiple tradgagtners and links the best
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practices in sales and marketing to move the S@ freactive management to
proactive planning and execution (VICS, 2004, Sneittal., 2010, VICS, 2010,
Ramanathan, 2014). CPFR integrates business @divitat are internal and
external to the firm, thereby providing a good abbiration alternative to other SC
integration schemes (Chen et al., 2007). For itgta@PFR can embrace retail
event/promotions, distribution centre replenishmestbre replenishment and
assortment planning (VICS, 2004).

CPFR bridges supply and demand among SC tradinggpar(Stank et al.,
1999, Simatupang and Sridharan, 2005, Chang e@Q7, Sari, 2008b) and
results in (i) improved service level while simuléusly reducing inventory and
costs (Stank et al., 1999, Larsen et al., 2003,S/&D04, Chen et al., 2007, Du et.
al., 2009, Smith et al., 2010, VICS, 2010), (iipprotion of greater integration,
visibility and cooperation among partners (Buyulkdizlet al., 2009), and (iii) a
holistic approach to supply chain management (Saeym998). CPFR aims to
optimise the SC performance among SC trading parfinem the production and
delivery of raw materials to the production andiwgly of final products to the

end consumer (Danese et al., 2004).

3.1.1.
A definition for CPFR

Based on the extant literature, a comprehensivaitieh of CPFR is
proposed: CPFR is a cohesive bundle of businesegses whereby SC trading
partners share information, synchronised forecaisiss, costs and benefits with
the intent of improving overall SC performance tigb joint planning and
decision making. Accordingly, CPFR enhances custoteenand visibility and
matches supply and demand with a synchronised ftdwgoods from the
production and delivery of raw materials to theduction and delivery of the
final product to the end consumer. The model enaasgs different business
processes that are subdivided into specific stepss&s.
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3.2.
Implementing CPFR

CPFR implementation can take a number of diffefenns across supply
networks according to the depth and scope of thiabmration (Larsen et al.,
2003, Seifert, 2003, Danese, 2007, 2011). Sevethbes stress that CPFR must
begin with only a few activities, after which itrcgradually expand the scope of
collaboration (Barratt and Oliveira, 2001, ECR Eep2001, Larsen et al., 2003,
Seifert, 2003, Danese, 2011).

Simatupang and Sridharan (2005) use a collabor&&eframework to
present the implementation of five critical feagitkat aid trading partners during
the initial discussion and implementation of CPHRese features include (i) a
collaborative performance system: the developmédnimetrics that guide the
chain members to improve overall performance,d@gision synchronisation: the
ability to manage critical decisions at the plagniand execution levels to
optimise SC profitability, (iii) information shamn the access to proprietary data
from the partners, thereby enabling the monitorioig the flow of goods
throughout the SC, (iv) incentive alignment: thetiwetion of the trading partners
to reinforce the attainment of overall performarteegets by sharing risks,
benefits and costs, and (v) integrated SC proces$sent SC processes that
deliver products to end customers in a timely maahéwer costs.

As a first step to implement CPFR, the trading g should create an
environment based on trust and technology (Baaradt Oliveira, 2001). Trust is
the most cited enabler in the literature (e.g.r&&and Oliveira, 2001, Larsen et
al., 2003, Attaran and Attaran, 2007, Chang et 2007, Chen et al., 2007,
Smaros, 2007, Chang and Wang, 2008, Biyukozkar.,eP@9, Choi et al.,
2010, Smith et al., 2010, Yuan et al., 2010, Buyklaih and Vardalgu, 2012,
Yao et al., 2013). Trust refers to the confidenetveen trading partners that no
one of them will exploit vulnerabilities by one tffem (Ghosh and Fedorowicz,
2008). It also refers to trading partners treateagh other fairly and honestly
(Attaran and Attaran, 2007). When trading partrieast each other they tend to
communicate openly and it increases informatiomsparency and decrease
gaming (Buyukodzkan et al., 2009). Furthermore, sshauthors have mentioned
that a lack of trust serves as a barrier to thdempntation of CPFR (Barratt and
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Oliveira, 2001, Fliedner, 2003, Attaran, 2004, Thret al., 2006, Attaran and

Attaran, 2007, Chen et al., 2007, Smaros, 20079kt al., 2007). According to

Barratt and Oliveira (2001), as trust is develofrech a long-term perspective, a
possible approach is to (i) define a single pofitamtact for each trading partner,
(i) define the agenda for collaboration, (iii) e collaborative projects (scope
and complexity), (iv) ensure continuous sharingnédrmation and (v) develop a

trust-based relationship. To expand the scope ldmration, several alternatives
are to expand the scope of the processes, incteaseumber of processes,
increase the level of detail, increase the prodifering, automate the processes,
add trading partners and integrate the results@Band Oliveira, 2001).

Blyukdzkan et al. (2009) and Bulyukdzkan and Vargal¢2012) conclude
that communication (information sharing) is the morucial factor for CPFR
implementation success. While it is acknowledgedt tliinformation and
communication technology (ICT) enables informatisharing (Ghosh and
Fedorowicz, 2008), there is no consensus regartheg required level and
complexity of ICT, which can vary from simple tepkuch as a fax machine, to
more advanced Internet-based solutions (Danesef)200iICS (2004) and
Ramanathan (2014) contend that while ICT can miaégtocess more scalable, it
is not essential to the implementation of CPFR.

Top management support (Attaran and Attaran, 2@i&n et al., 2007,
Blyukdzkan et al., 2009, Smith et al., 2010, Buyikain and Vardalgu, 2012,
Ramanathan, 2014), internal forecasting procesde€drthy and Golicic, 2002,
Fliender, 2003, Chen et al., 2007, Smith et al100risk and profit sharing
(Chen et al., 2007, Yaun et al., 2010), organisalioseadiness (Buylkozkan et
al., 2009; Buyukozkan and Vardglo, 2012) and proper staff training (Attaran
and Attaran, 2007) are also cited as enablersst€®#FR process.

Other barriers to CPFR mentioned in the literatadude investments in
technology (Fliedner, 2003, Smaros, 2007), a lacKk mternal
integration/collaboration (Fliedner, 2003, Smard¥)07, Ramanathan and
Gunasekaran, 2014), a lack of a clear understaraficgllaborations and SCC’s
impact from long-term partnerships on profit eagsin(Ramanathan and
Gunasekaran, 2014), information security and cenfiidlity (Buyikozkan et al.,
2009, Audy et al., 2012, Buyukdozkan and Varghlp 2012), system
incompatibility (Audy et al, 2012), over-dependenoce technology when
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implementing CPFR, lack of ability to differentiateetween with whom to
collaborate and in what order (Thron et al., 20P@)7) and security protocols
(Hvolby and Trienekens, 2010).

Larsen et al. (2003) propose the only maturity nhéoleCPFR encountered
in this review. The model embraces three CPFR $evumsic (few partners and
activities with low transactional costs), developg@dcreased integration and
expanded scope with enhanced responsiveness) arahcadl (synchronised
planning, promotion, marketing and new product &nimg). Larsen et al. (2003)
contend that the basic CPFR is generally the stafoint for other collaboration
initiatives. From a long-term perspective, the gedb reach the advanced stage.

Danese (2011) explains different CPFR configuratidmased on the
following contextual variables: demand elasticitydauncertainty, goals of the
process (responsiveness vs. efficiency), numberproducts (same/different
products sold by suppliers and customers), andga@as complexity (hnumber of
partners and geographical distance). The levelseope of collaboration (limited
and synchronised communications) vary accordinght contextual variables
rather than as an evolution from basic to advarf@ieBR, as predicted by Larsen
et al. (2003)’s maturity model.

Several authors cite different numbers of participan CPFR initiatives.
For example, Holmstrom et al. (2002) posit that snegllaboration is needed,
while Buyukodzkan et al. (2009) and Buyukdzkan arsdddl@lu (2012) state that
it is necessary to select a small number of paditis. Ramanathan (2014)
concludes that a higher number of trading partdees not mean a higher level of
performance. For Audy et al. (2012), the right nemdf partners depends on the
industrial context. Similar to Audy et al. (201P)anese (2011) states that there is
no general rule regarding the number of participastit is a contingency variable
that is specific to the environment and contexwimch the CPFR is implemented.

3.3.
CPFR models

The literature offers various models that organ@@FR according to
processes, steps, activities and tasks. The fiosteinwas published by the VICS
committee in 1998 in a working paper with best pcas and a guideline for
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implementation (Barratt and Oliveira, 2001, Lars#nal.,, 2003, Danese, 2007,
Poler et al., 2008, Du et al., 2009). The differerddels offered in the literature

are introduced in Table 3 and discussed herein.
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Reference # of Model” descriptions

steps/tasks

VICS (1998) 9 CPFR is based on a linear procesk miite steps: (i) develop front-end agreement,cfidate joint business plan, (iii) create sales
forecast, (iv) identify exceptions to sales forec#g) resolve exceptions to sales forecast, (v@ate order forecast, (vii) identify
exceptions to order forecast, (viii) resolve exgmp to order forecast and (ix) generate ordersé&h@éne steps are organised into three
processes: planning, forecasting and replenishment.

Fliedner (2003) 5 CPFR is established through fieeative steps: (i) creation a front-end agreeméiit creation a joint business planning, (iii)
development of forecasts, (iv) sharing forecasts(@pinventory replenishment.

VICS (2004) 8 CPFR consists of four activities, lea€ which is divided into two tasks: (i) strateggd planning: collaborative arrangement and joint
business plan, (ii)) demand and supply managemalgs $orecasting and order planning/forecastini, gkecution: order generation
and order fulfilment, (iv) analysis: exception mgament and performance assessment.

Caridi et al. (2005, 9 This model is based on VICS (1998) and suggéststhe process can be improved with autonomoustsgéhe authors propose two

2006) CPFR models with agent-based models to optimisedigetiation steps (exception management) in tHeROfrocess. The autonomous
agents are entities that have problem-solving défiab can therefore propose solutions to solhedRceptions.

Chang et al. (2007) 9 This model is an augmenteldRC&#so based on VICS (1998). The authors inclndbe process an application service provider (ASP)
that uses market information to improve forecastueacy and replenishment. The process has nine:sfgpdraft agreement, (ii)
develop joint business plan, (iii) forecast sal@®), identify unusual sales forecasts, (v) dealatmbratively with unusual items, (vi)
forecast orders, (vii) identify unusual order fasts, (viii) deal collaboratively with unusual iterand (ix) generate order.

Chang and Wang 8 The model is based on VICS (2004) with the same fctivities; however, it incorporates the DMA(@efine, measure, analyse,

(2008) improve and control) cycle from Six Sigma methodglinto the demand and supply management actiwitynprove forecast accuracy.

Du et al. (2009) 3 This model is based on VICS 8)9%hough the authors reorganised the model inteet steps: (i) development of collaborative
arrangement and preparation of joint business giargeneration of collaborative sales and ordeefast and (iii) generation of order
and execution of shipments. This last step carubdigided into three separate steps to includeabolative schedule production and
delivery, exception management and execution @insnts.

Shu et al. (2010) 11 This model is based on VICE®8], though the authors propose a process witethrocesses and eleven steps: (i) decompose and

search for a module, (ii) reach a forward collabioraagreement, (iii) create a collaboration plém) forecast sales, (v) confirm

exceptions in sales forecasts (vi) resolve excaptin sales forecasts, (vii) order forecasts,)(ednfirm exceptions in order forecasts,
(ix) resolve exceptions in order forecasts, (x)ateean order and (xi) produce and service. Theetfirst steps correspond to the
planning process, steps (iv) to (ix) corresponth&forecasting process and the last two steps isenhe replenishment process.
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The 1998 VICS model, depicted in Figure 1, begiith whe creation of a
front-end agreement that establishes the scopeassigns roles, responsibilities,
checkpoints, and escalation procedures with regpemillaboration. Furthermore,
it develops a scorecard to track SC metrics arabbshes incentives (Barratt and
Oliveira, 2001, Danese et al., 2004, Ireland, 20®Bnatupang and Sridharan,
2005, Cassivi, 2006, Danese, 2007, D'Aubeterrel.et2808). Objectives and
requirements of all trading partners are discusseticlarified (Caridi et al., 2005,
Cassivi, 2006), and a joint business plan is cceateidentify the significant
events that affect supply and demand in the planpieriod (e.g., promotion,
product introductions), logistics parameters (esgfety stocks, frozen periods,
delivery dates, order minimums and multiples), itifermation to be exchanged
and the exception criteria to resolve planning arases between the trading
partner's demand forecasts (Ireland, 2005, Simatupand Sridharan, 2005,
Cassivi, 2006, Danese, 2007, Chang and Wang, Z@8.et al., 2010). During
the forecasting process, the volumes of salesaeedst, the differences among
the trading partners’ volumes (exceptions) areuised and a mutually agreed
sales forecast is created. The combination of Salescasts, inventory levels,
inventory strategies and other information makgogsible to generate a specific
order forecast that allows the seller simultaneousl (i) allocate production
capacity against demand and (ii) minimise safatglstThe exceptions are again
discussed, and a common order forecast is crefiteally, the replenishment plan
is created, thus transforming the order forecagb im committed order
(Simatupang and Sridharan, 2005, Caridi et al.520@nese, 2007).

Figure 1 — VICS first model

PLANNING FORECASTING REPLENISHMENT
+ > 4 >
i'"-, \ \ ‘-._| "-.‘ \ \.\ ""\, \
Devel \ Create \ Creat \ Identify | Resolve \ Creat \ Identify '\ Resolve | \
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{ Business | I."' to Sales  [to Sales / {to Order [to Order [ Order /
Agreement | | Forecast | / | Forecast/ f / f
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-

Source: Danese et al. (2004)

The VICS model proposed in 1998 was used as ths tmsnany academic

models presented in the literature, as discussesinme
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Caridi et al. (2005, 2006) propose two CPFR modatsed on VICS (1998).
The models embrace autonomous agents with vargggeds of capabilities - the
advanced model and the learning model - both otlwlare compared with the
traditional CPFR model without agents. Caridi et(2D05, 2006) argue that the
order and forecast resolved exceptions steps captimised and automated with
the use of autonomous agents. The proposed mogelhe autonomous agents to
optimise the exchange of information as well ascibiaboration and negotiations
among trading partners. In the advanced modelaaidbles are monitored by the
autonomous agent who proposes solutions accordirtbet rules pre-defined in
the front-end agreement. In the learning model, ah®nomous agent analyses
system parameters and rewrites the collaboratidas r¢from the front-end
agreement). Through simulation, the authors comclidht CPFR models with
intelligent agents exhibit better results comparcethose of the traditional CPFR
model.

According to Chang et al. (2007), the VICS firstdebdoes not adequately
address the questions of market strategy and colifibe marketing, as it does
not consider the behaviours of the competitors.ofdingly, the authors propose
an extended CPFR (A-CPFR) model, which is also daseVICS (1998), that
includes an application service provider (ASP) withthe model. The ASP
collects information from POS from the major chastores, supermarkets,
wholesalers and web sites as well as the datalo@seajor news sites. The ASP
provides information to the planner about markends, such as competitors’
sales promotions, and this information is used djust the replenishment
programme of CPFR. The SC can then respond promiatlytemporary
fluctuations in market demand. With simulationseyth(Chang et al., 2007)
confirm that A-CPFR has a higher level of foreaagtaccuracy than the CPFR
model.

Du et al. (2009) consider the VICS model far tompticated to implement
and therefore propose a new model that combines<CBIER concept with the
collaborative transportation management (CTM) cphc€TM aims to reduce or
eliminate the inefficiencies in the transportatmocess through collaboration. In
the first step, the development of collaborativeamgement and preparation of
joint business plan, the trading partners define tbles, responsibilities and

timelines. A CPFR group is established and a maika plan is agreed upon. In
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the collaborative sales and order forecast gemeratiep, the sales forecast is
developed, the exceptions are resolved and the Bakecast is converted to order
forecast for a frozen period. The last step, wimchudes order generation and the
execution of shipments, is divided into three taies collaborative scheduling of
production and delivery, exception management xedwgion of shipments. The
manufacturers in the partnership use the ordercésteto provide a capacity
commitment, and they generate delivery data. If tedivery data do not
correspond to the order forecast, the CPFR grosgives the exception. Finally,
the CPFR group manages the order process. Thakisreceive and monitor the
forecast and the product availability data.

Shu et al. (2010) argue that credit risk is a fatbat can disrupt an agile
value enterprise (AVE) and, as a result, the SC. AFE is composed of
independent producers and customers who form aaenpnetwork that share
technology and meet the demand of the market bynshed information
technology. Based on the CPFR model, the authaspoge a credit granting
guarantee approach in an AVE SC. Under this meshararedit risk in the AVEs
can be optimised such that the AVE chain can m#tehvorking mechanism of
CPFR in its capacities of real-time resource slgarmtier resource allocation,
mission assignment, control, and supervision. phi€ess is organised into three
stages: planning, forecasting and replenishmene planning stage refers to
module decomposition, the search for suitable pastand the establishment of a
front-end agreement and a joint business plan. Térecasting process
encompasses the sales and order forecast, excepéealution and production
allocation among AVE members. Orders and manufagylans are developed,
and service is provided under the replenishmentga® In the proposed AVE-
CPFR model, companies can assess the informatafyse credit granting issues
and construct a selection model for collaboratneglit granting of the AVE SC.

Rather than adapting the VICS model, Fliedner (2@d8poses a cyclic and
iterative five-step CPFR process: (i) the front-exgsleement specifies objectives,
resource requirements and expectations of confalgwpt (ii) the joint business
planning process coalesces the individual corposdtategies and creates a
partnership strategy, (iii) the joint business pkets a common calendar and
establishes exception criteria for handling plagnimriances between trading

partners’ forecast demands, (iv) trading partnengetbp and share their demand
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forecasts, and exceptions are analysed, (v) ther dodecast becomes the actual
order that starts the replenishment process.

In 2004, VICS reviewed the original model that oipeah the linear process
to a cyclic one with four activities and eight tasKhis second model is depicted
in Figure 2. It is a continuous improvement modhat tfocuses on effects (VICS,
2004). In this new model, VICS reorganise the thprecesses (planning,
forecasting and replenishment) into four collaboratactivities (strategy and
planning, demand and supply management, execwiwhanalysis). The original
nine steps are reorganised into eight tasks. Téps girovide the sequence, but as
emphasised by VICS, there is no predefined sequenicdow in this new model
and most companies are involved in all steps atpamyt in time. Companies may
also focus on a subset of the four activities, Whgreferred to as “CPFR Lite”.
In this case, the rest of the processes are pestbrirough the conventional
processes. In other words, strategy and plannisgrgar to the first two steps in
the VICS (1998) model; demand and supply referhéoforecasting of the end
consumer’s order and shipment requirements. Exatutiorresponds to the
placement of orders, preparation and delivery giraknts, reception and stock of
products on retail shelves, record of sales trdaimsecand payments. When VICS
incorporates the order fulfilment in the modelalgo includes the distributors as
participants of CPFR. Esper and Williams (2003) Budet al. (2009) regard the
inclusion of order fulfilment after the order geaton in CPFR under the concept
of CTM. Esper and Williams (2003) argue that ordelfilment should be
included because without the ability to effectivdigvelop shipment forecast, the
order planned during the CPFR process could naicbarately executed. During
analysis, key metrics to evaluate the achievemebusiness goals, to formulate
alternative strategies and to resolve exceptioasalculated (VICS, 2004). While
the first model is a rigid process that requirempanies to follow a set path to
implement each successive activity, the new malahi attempt to create a more
flexible process (Burnette, 2010). It is suggestieat the 2004 VICS model
incorporates lessons from experience and addresstsn criticisms of the first
model (VICS, 2004).
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Figure 2 — VICS second model

_ Performance
Assessment

Planning/
Forecasting.

Source: Attaran and Attaran (2007)

Chang and Wang (2008) propose a unified CPFR mbdséd on the
second model of VICS that incorporates the DMAIE@fiie, measure, analyse,
improve and control) cycle from Six Sigma methodglanto the demand and
supply management activity. This proposed modehiesnded to improve the
performance of collaborative forecasts, which i mhain difference between the
proposed model and the VICS model. The defined meodetermines the type of
data to be shared, and the measurement modulectsollee sales data. The
forecast accuracy is evaluated using the mean atespércentage error (MAPE),
and data patterns are analysed using statistieds.td’he improved module
identifies and implements changes in the procesmpoove overall forecasting
accuracy, and control charts are used to moni®rfdhecasting accuracy. When

Chang and Wang (2008) applied the proposed modelcase study, the average
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MAPE value of products declined by more than 10%eifl case study also
reports financial benefits in terms of cost redutsi and revenue increases.

In summary, most alternate CPFR models are vanisitd the original 1998
VICS model. Despite its relevance to CPFR practind the related literature,
several authors contend that the 1998 VICS modébasrigid and cannot be
implemented as a “slavish step-by-step process’R(EHDrope, 2001, Larsen et
al., 2003, Seifert, 2003, Burnette, 2010), is t@taded or too comprehensive
(McCarthy and Golicic, 2002), is too complicatedb® implemented (Du et al,
2009), lacks collaborative performance systems iandntive alignments as it
does not restructure the distribution of costksriand benefits and it does not
establish common metrics to evaluate activitiesméupang and Sridharan,
2005). The 2004 VICS model is an attempt to quiahynof these critics, and in
turn, it is also used as a reference for other ewad models, such as Chang and
Wang (2008). In 2010, VICS integrated the CPFR aatks and operations
planning (S&OP) constructs into the integrated bess planning (IBP) concept
(Baumann, 2010, Smith et al., 2010, VICS, 2010)e P010 VICS guidelines
posit that S&OP is the best model for internal aodiration, while CPFR is the
best model for external collaboration. Thus, theP IBoncept synchronises
operations across individual units in the SC usamginternal cross-functional
process. As a new paradigm, the IBP process atigngpanies’ operational plans

with their long-term business strategies and firdmdans (Baumann, 2010).

3.4.
CPFR vs. other SCC initiatives

The literature offers several examples of SCC bdyORFR, such as: VMI,
ECR, CR, quick response (QR), continuous replengtimpolicy (CRP),
synchronised consumer response (SCR), rapid replent (RR), centralised
inventory management (CIM), accurate response (ARY) joint managed
inventory (JMI) (Barratt and Oliveira,2001; Dane2806b; Chen et al., 2007,
Smaros, 2007; Derrouiche et al., 2008; Yuan et 2010; Ramanathan and
Gunasekaran, 2014).

CPFR emerges with the aspiration to cover gaps fpyevious SCC
initiatives, such as VMI and ECR, with the incorgoon of promotion plans in
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sales forecasts, increased responsiveness to dgadgmand patterns and better
coordination along the SC (Barratt and OliveiraD20 CPFR takes a more
comprehensive approach than prior SC initiativeth wespect to the planning of
promotions, sales and orders forecast; synchraomsaf plans between trading
partners; the making of joint decisions and the agament of exceptions
(Danese, 2011). Attaran (2004) contends that be@d®?ER financial plans took
precedence over forecasting, SCC initiatives reduh high inventory levels, low
order fill rates, and increased expedited actisiti&ccording to Burnette (2010),
CPFR is an exception-driven process while the otlodlaborative initiatives are
more data driven and exceptions are not part ofptheess. Through exception
management, trading partners can collaborativelfevesales and order forecasts
(Du et al., 2009, Burnette, 2010), and they carsal@n a large scale (Du et al.,
2009).

CPFR can be viewed as a second generation of EGRK®t al., 1999,
Larsen et al.,, 2003, Seifert, 2003, Ramanathan4)2(Hor Holmstrém et al.
(2002), ECR is a process that combines efficiepterashment and category
management but fails to synchronise plans amowniingagartners.

Some authors refer to CPFR as an evolution from \é4vil CR/CRP
(Barratt and Oliveira, 2001, Attaran, 2004, CassR006, Thron et al., 2006,
Attaran and Attaran, 2007, Danese, 2011) as CPRmes the advantages of
such programmes while adding the collaborative raeidm to facilitate
information exchange in a multi-tiered SC (Cassi2)06). Some retailers
discontinued their VMI project because they wersatisfied with the results,
mainly due to the lack of collaboration, the forstaag ability of the suppliers and
the vendors’ inability to address product promatidq®ari, 2008b, Yuan et al.,
2010). Despite the fact that CPFR and VMI are d#ffe initiatives in SC, they
can be implemented together in some cases. Holmsgtéal. (2002) suggest that
replenishment methods such as VMI can help thentggolartners to implement a
more integrated CPFR model. Danese et al. (20043ritbe two case studies
where the companies successfully implemented CReRutlised VMI to aid in
the replenishment of the distribution centres. Adowy to VICS (2004), CPFR is
compatible with VMI and traditional ordering proses. The difference in these

alternatives is the role played by the lead compangales forecasting, order
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planning/forecasting and order generation. Throal.ef2006, 2007) successfully
simulate a CPFR process where retailers are regpledithrough VMI.

Studies comparing different SCC initiatives and irthémpact on
performance are depicted in Table 4, which hightiglesearch methodology,
SCC initiatives, performance dimensions and prinfengings. It is not surprising
that simulation and mathematical programming aeerttethodologies of choice
as they are responsible for the economy of largesiments required in real life
SC experiments (Audy et al., 2012; Ramanathan, 2014

Results from these studies indicate that CPFR bk#srbresults than other
SCC initiatives. However, Sari (2008a, 2008b) codebk that under some
conditions the gains in performance of CPFR overl\des not justify the
additional costs required for CPFR. Yuan et al.1®O0 find that JMI's
performance is nearly comparable to that of CPFR tmat, as a result, the
decision between the two depends on several factach as ICT availability,
trust between trading partners, format/type of ritiag system and the
geographical spread of retailers. These conclustmmsborate the findings of
McCarthy and Golicic (2002), who find that in centacases, alternative
collaborative forecasts can obtain better resulth fess investment than that
provided by CPFR.
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Reference Methodology SCC initiatives Performanceithensions Findings
Sari (2008a) Simulation VMI and CPFR SC costs argfamer  CPFR is more sensitive to inventory inaccuracyeinmis of cost savings a
service level customer service. Although CPFR has a better pegoce than VMI, whe
the inventory inaccuracy rate increases, the additiperformance provided
CPFR over VMI is significantly reduced. Both intfises are more sensitive
inaccurate inventory information when customer degnancertainty is oy
and/or when lead times are short.
Sari (2008b) Simulation VMI and CPFR SC costs amtamer  CPFR benefits are always higher than VMI, but imeaconditions (short let
service level time and/or tight manufacturing capacity) the gapthie performance is n

high.

Yuan et al. (2010)

Dynamic Simulation VMI, JMI a@®FR Inventory and

responsiveness

CPFR has the better performance, but it is vergecto JMI.

Audy et al. (2012)

Mathematical
programming

CR, VMI and CPFR Profitability

CPFR generates tigést system profifpllowed by VMI and CR. Howeve
analysing the profit separately for manufactured arholesaler, CR presel
the highest profit to the wholesaler, while CPFR groduces the highe
profit to the manufacturer. When the manufacturbared part of th
transportation savings with the retailer, CPFR bex#m best option for bo
trading partners.
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There are differences in performances even amorifgreiit CPFR
configurations. Chen et al. (2007) compare foufedént CPFR configurations
and a non-collaborative SC. The configurationsediticcording to (i) who takes
the lead in the steps of sales forecasting, omlechsting and order generation,
(if) information sharing and (iii) handling of exmgons. Nobody takes the lead for
sharing information or managing exceptions in tlen-nollaborative SC. In
scenario 1, the retailer is responsible for ale¢éhsteps - sharing promotion and
sales information and managing sales and ordecdstexceptions. In scenario 2,
sales forecast are led by the retailer while ofdezcasts and generation are led
by the manufacturer and information regarding proomp sales, inventory and
capacity, sales and order forecast exceptionsndled by the retailer. In scenario
3, sales and order forecasts are led by the retailder generation is led by the
manufacturer, and information on promotion, inveptsales and order forecast
exceptions is shared by the retailer. In scenaridhd manufacturer assumes
responsibility for all three steps, sharing inveptand capacity information and
managing sales and order forecast exceptions. A CPFR-based SCs
outperformed the non-collaborative SCs with respectervice level, fulfilment
rate, cycle time and costs. Among CPFR-based 3$@shast performer was the
scenario where more information was exchanged anpamtners. The authors
suggest that the selection of the more adequalbooition scenario is dependent
upon the knowledge and technology level of tragiagners.

As there are many SCC initiatives that can impr8@: performance, there
is no rule of thumb regarding how to choose thd beson. Derrouiche et al.
(2008) apply information systems theory to CPFR apdopose an
information/managerial framework to identify thdamation flow demand and
constraints imposed upon trading partners. TyanVied (2003) suggest that the
choice of CPFR configuration may vary accordinghte power structure of the
retailer-supplier relationship such that CPFR &sliktter choice when each of the
two partners possesses a high degree of power, igMhe choice when the
supplier overpowers the retailer, and QR is thaaehwhen the balance of power
favours the retailer. CMI, ECR and CRP occupy miediate positions in this

framework.
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4
Results and discussions

The results are presented in two broad categdiiesature search synthesis

framework and study descriptors.

4.1.
A literature search synthesis framework

Despite its recent origin and relatively few puations on the topic, CPFR
is conceptually broad, encompassing several plgnaimd management processes
within and among firms. The framework depictedFigure 3 is an aide to
assemble and organise the review. It is based mrigmal framework proposed
by Thomé et al. (2012a), expanded with informafimm explanatory theories of
RBV and RDT (Ramanathan and Gunasekaran, 2014)rityainodels (Larsen et
al., 2003) and contingency research (Danese, 2@pplied to CPFR. The
structure of the framework embraces all the camste elements required to
describe individual CPFR elements, their relatigmshand impact upon
performance. The adapted framework adds the dimerddi SCC to the original
Thomé et al. (2012a)’s firm-centered framework. also adds the vertical
functional role of CPFR in bridging business andpooate strategic plans of
individual firms with joint SC operations. CPFR u#s feedback to inputs.
Important contextual variables emanated from theicgency theory were added,
such as number of SC partners, product charaatsriahd SC goals (Danese,
2011). This model is consistent with Simatupang &mdharan’s (2004)
conceptual model, showing an outcomes cell reviged the original framework
that now comprise shared SC processes, with a &ekdlboop to actual
performance. Changes from the original framewoidk Ibetter portray the specific
results expected from CPFR. It equally contempl#tesevolutionary approach
embedded in CPFR maturity models (Larsen, 2003) thi¢ inclusion of the level
of collaboration in the meetings and collaboraticedi, which was absent from
Thomé et al. (2012a)’s original framework. For RBV and RDT of the firm,
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companies engage in CPFR processes with inimitabte unique resources to
gain competitive advantages (Ramanathan and Gumasek2014). SC shared
strategies, the definition of the level of colladtoon, use of resources/inputs, as
well as resources and information sharing are éss@spects of RBV and RDB

theories integrated into this revised framework.

From a contingency theory’s standing point (Sousa ¥oss, 2008), one
can expect that CPFR would behave differently iiflecént contexts. The most
relevant contextual variables researched areregpantry, industry type, product
characteristics (such as diversity, elasticity eménd and life-cycle), level of
product aggregation, manufacturing strategy (engke-to-stock/MTS, make-to-
order/MTO, assemble-to-order/ATO), hierarchical nplimg (from strategic to
operational), planning horizons, goals of CPFR poesiveness versus
efficiency), number of SC partners and market dyiocamnputs are information
on demand, source/delivery, inventory/productiord dmance. Structure and
processes are described in the four main categofriegeetings and collaboration,
organisation, ICT; and metrics. Meetings and cafabon among firms are
described through the number and type of parti¢gpamust and confidence as
well as the length of their relationships; leveloflaboration (limited or full) and
meeting regularity. Organisational variables aralgsed through the lenses of
organisational readiness for CPFR and how the tesrdgrocesses are organised
(steps, agenda, purpose and reach). Technologie€R&R are regrouped in
general information systems as Enterprise Resd®laraing, analytics (advanced
planning software, models, simulation) and othefFd@e.g., EDIs, web portals).
Metrics aims at measuring end results (grouped nméoket related, operational
and financial) as well as the CPFR process infit3éle main expected outcomes
are collaborative plan, forecast and replenishmins expected that outcomes
would impact upon end results in all three broadaar of market-related,
operational and financial results. CPFR resultsitbaek to inputs. This model is
consistent with Simatupang and Sridharan’s (20@tceptual model for SCC
and with Danese’s theoretical contingency frameworlCPFR (Danese, 2006a).
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4.2.
Study descriptors

The following sub-sections present a review of tegearch and the key
findings organised by the framework elements.

4.2.1.
Business and corporate strategic plans

The large majority of the CPFR models start wite ttevelopment of a
collaborative arrangement and a joint business. pfarcollaboration initiative
requires partners to work more closely with a jorigion to align process and
capabilities (Buyukozkan et al., 2009). In orderdiign corporate strategies,
benefits arising from the collaboration and rislarsig, the objectives for CPFR
have to be mutually agreed on (Buyukozkan et d@092 Buyukozkan and
Vardalgglu, 2012). To achieve this level of alignment, selenodels determined
a specific step to develop a front-end agreemehi¢twincludes the guidelines
and procedures specifying how the CPFR processhe tarried out and how the
partners create a partnership strategy based aniridevidual strategies (Barratt
and Oliveira, 2001, Fliedner, 2003, Danese et 2l04),the information to be
shared (Seifert, 2003), the CPFR’s goals and dbgxt(Stank et al., 1999,
Seifert, 2003, Caridi et al., 2005, Cassivi, 2008)th common metrics and
performance measures jointly defined (Barratt atide®a, 2001, Danese et al.,
2004, Ireland, 2005, Cassivi, 2006, Simatupang @ndharan, 2005, Danese,
2007, D'Aubeterre et al.,, 2008). With these metricgs possible to identify
bottlenecks in the SC like excess inventory, gapthe process and to monitor
and evaluate the impact of CPFR on performance ¢Bai2007, Blyukozkan et
al., 2009). After the front-end agreement, a jdmisiness plan is created to
identify significant events that affect supply aseimand in the planning period,
determine the items for collaboration, define ltigs parameters to monitor the
process (e.g., lead-time, delivery dates, ordervails, minimum order quantity,
frozen periods) and exception criteria for handliragiances in the forecast or
orders volumes (Stank et al., 1999, Barratt andedh, 2001, Fliedner, 2003,
Danese, et al., 2004, Caridi et al., 2005, Irel@@d5, Simatupang and Sridharan,
2005, Cassivi, 2006, Danese, 2007, D'Aubeterrd. e2@08, Chang and Wang,


DBD
PUC-Rio - Certificação Digital Nº 1213374/CA


PUC-RIo - Certificacdo Digital N° 1213374/CA

45

2008, Du et al., 2009, Buyukozkan et al., 2009, &hal., 2010, Buyukozkan and
Vardalglu, 2012). The lack of discipline to execute thistfstep is considered a
barrier to a proper execution (Barratt and OliveRA01). Larsen et al. (2003)
argues that the front end agreement is not mandatat could advantageously be
replaced by “private agreements” (credible committeeand joint investments).

Furthermore, the steps and modalities for impleateort may vary across

industries and SC networks (ECR Europe 2001, 2Da8&en et al. 2003, Seifert
2003, Danese, 2011).

4.2.72.
Context

There are reports of CPFR implementation in differecontexts.
Collaboration varies in scope and configurationoading to contextual variables,
among which market dynamics (demand uncertaintyRdiptability), goals
(responsiveness versus efficiency), product ditye(siame or different products)
and number of partners (spatial complexity) seemsé the most relevant
(Danese, 2011). Countries of implementation vaith wost studies conducted in
Europe and United States of America (USA), but @analndia, Mexico,
Philippines, Taiwan and the Middle East are represk as well. The cases
reported in the beginning of CPFR emanated fromfdloe, apparel and general
merchandise retail industries (Fliedner, 2003halgh it was later expanded to
such a diversified array of industries astranspioria healthcare, automotive,
mechanical equipment, agriculture, pharmaceuticadmputers, packaging
(Attaran, 2004, Danese et al., 2004, Ireland, 2@4ssivi, 2006, Thron et al.,
2006, Danese, 2007, D’'Aubeterre et al., 2008, 2808b, Danese, 2011, Yao et
al., 2013, Ramanathan, 2014). Some authors arqe(RFR methodology is
applicable to any industry (Fliedner, 2003, Irela@@05). Larsen et al. (2003)
quote that CPFR is more appropriate for price-arjvaighly differentiated
products operating a many to many relationshijlhé&$C. Product characteristics
are also viewed as enablers in CPFR such as: hijffgrentiated or branded
products (Attaran, 2004, Attaran and Attaran, 2@@anese, 2007); short product
life cycles (Chen et al., 2007, Sari, 2008b, Yuamle 2010); high elasticity of
demand related to product promotions (Danese, 20ihhovative products
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(Fliedner, 2003); high volume/high value productsmpensating for high
implementation costs (Stank et al., 1999, GhoshFaubrowicz, 2008).

Except in Holmstrémet al. (2002), Larsen et al.0@0and Danese et al.
(2004), CPFR implementation is reported for sto@eng units (SKUSs),
although the number of SKUs included in the proaesy vary from a single
product to as many as 100 plus related product&ybBeterre et al., 2008), which
is quoted as an impediment for a successful imphatien (Fliedner, 2003). But
in most successful pilots only few products wereluded (Chang and Wang,
2008).

CPFR planning horizon is also variable from onert@@vork to another. A
typical planning horizon for CPFR is provided by &os (2007), in a single case
study from the European grocery sector. It variesnfone to four months for
planning; two weeks to one month for forecasting ane day to one week for
replenishment. Smaros (2007) finds that due tcedifft planning horizons and
product aggregation levels, forecasting and colatian needs differ for retailers
and suppliers. Other papers discuss the plannimgdmo for CPFR: monthly
planning and weekly production (Thron et al., 20@§erational planning in the
0-3 month interval, tactical planning every 2-6 nioand strategic planning in a
6-12 month basis (Smith et al., 2010); time horizerdinked to the corporate
strategy on a 18-24 month interval in a rolling iba®@aumann, 2010). Other
authors refer to a general long versus short tesrizén for CPFR (Stank et al.,
1999, Fliedner, 2003, Shu et al., 2010, Lapide0201

Case studies show that CPFR can be equally eféeaiinder different
manufacturing strategies: MTS (Chang and Wang, ROGBIO and MTS
(Danese et al., 2004); MTO, MTS and ATO (Danesd)72@®011), within a
planning hierarchy that covers both strategictattilevels and operations
(inventory levels and replenishment). However, CPgdheralisation to other
strategies (e.g., buy-to-order or engineering-tteor is not warranted (Danese,
2007).

CPFR collaborations can be classified in two dinmrs the depth of
collaboration (communication, limited and full cddloration) and the number of
interacting units (few/several) (Danese, 2007). Thetextual factors included in
the theoretical framework proposed by Danese aadsgur “the reasons driving

companies towards CPFR implementation” (e.g., iefficy as cost reduction,
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management of lead times and schedules; or res@oess to customers),
product/market characteristics (products type, attaristics of demand,
promotions), high/low spatial complexity of SC netis (distance), nhumber of
potential partners, and CPFR development stagee$2ar2006b, 2007, 2011).
The contingency theory posits that the strategy taedenvironment will impact
upon organisational processes and structure, winidiarn affects performance
(Sousa and Voss, 2008). Danese (2011) identifies fmntextual variables
analysing a multiple ten case study of SC netwookaboration that she
hypothesises  could explain  variations in SCC: (i) emdnd
uncertainty/unpredictability measured by high/loentand elasticity in-response
to promotions; (ii) goals of companies involvedsfrensiveness and efficiency);
(i) product diversity (if companies sell the saroe different products); (iv)
supply network spatial complexity (low/high). Thiéeet of contextual variables
iIs cross classified with levels of collaborationorfanunication, limited
collaboration through joint decisions and full edloration through synchronised
plans) and the number of business areas and pescessgolved in the SC
integration. For a full collaboration network toigtx all of the following should
apply: the main goal is responsiveness, compaeieshe same product, demand
elasticity is high and supply spatial complexity lesv. Limited collaboration
occurs when the goal is still responsiveness byt @nthe other necessary
conditions is lacking. Communication approachediappo efficiency driven SC
networks. From a contingency theory perspective, ékpectation in maturity
models that companies will tend to use advancedRCE#llaboration as the
process matures is not verified. An important resedead from contingency
research is that depending on context, companightrahoose not to integrate if

for example the costs outweigh the benefits (Dar23ElL).

4.2.3.
Inputs

Study descriptors of inputs are presented in Tdhleclassified in the
categories of demand, inventory/production, sodela/ery and finance. Source
and delivery are regrouped because they can boply dp the same focal
company, depending if upstream or downstream flasgsanalysed.
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Demand related inputs are grouped into informaion sales, forecast,
competitors’ actions, functional plans and marlgtiactions: POS and
consumption data, sales forecast, sales trendsorsgiy, promotion plans, new
product introduction and changes in prices. Inpioten the supply side are
inventory level and policies, production capacitynda functional plans.
Source/delivery are subdivided into service levatgeét, functional plans,
shipments, delivery lead-time and transportatiatust orders forecasts and order
planning data, order shipments and to a lessenéxgstribution forecasting and
scheduling. Financial data is absent in most caggsearing as generic financial
data and flows (Caridi et al., 2006) or gross madgemed necessary to evaluate
mutual success in CPFR initiatives (Simatupang @mdharan, 2005). Appenix |

also presents the CPFR inputs.
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Table 5 — Classification of inputs to the CPFR process

Type of Inputs

References

Demand

Information on sales (current & Stank et al. (1999), Barratt and Oliveira (2001lrhistrom et al. (2002), Larsen et al. (2003), dati@l. (2005), Simatupang and

past demand)

Sridharan (2005), Caridi et al. (2006), Danese ¢2)0Thron et al. (2006), Attaran and Attaran (20@hang et al. (2007), Chen et al.
(2007), Danese (2007), Smaros (2007), Thron €Pab7), Chang and Wang (2008), D'Aubeterre et24l08), Ghosh and Fedorowicz
(2008), Poler et al. (2008), Sari (2008a), Sariogtf), Blyikozkan et al. (2009), Du et al. (2009piCand Sethi (2010), Shu et al.
(2010), Yuan et al. (2010), Danese (2011), Audglef2012), Buyukézkan and Vardgla (2012), Yao et al. (2013), Ramanathan and
Gunasekaran (2014)

Sales/Demand Forecast

Fliedner (2003), Danese @0414), Caridi et al. (2005), Simatupang and lgxrdn (2005), Caridi et al. (2006), Danese (2008hjpn
et al. (2006), Attaran and Attaran (2007), Changle2007), Chang and Wang (2008), D'Aubeterta.€2008), Ghosh and Fedorowicz
(2008), Sari (2008a), Sari (2008b), Du et al. (9082umann (2010), Choi and Sethi (2010), Shu.gt28110), Danese (2011), Audy et
al. (2012), Buyikdzkan and Vardglo (2012), Yao et al.(2013)

Demand impacts (e.g.,
competitors’ actions)

Danese et al.(2004), Danese (2006b), Chang €2G07§, Smaros (2007), Thron et al. (2007), D'Aulvetet al.(2008), Shu et al.(2010),
Danese (2011)

Functional plans

Stank et al. (1999), Danese €28D4),Simatupang and Sridharan (2005), Danesg6{90 Danese (2007), Smaros (2007), Thron et al.
(2007), D'Aubeterre et al.(2008), Poler et al. @0&ari (2008a), Du et al. (2009), Danese (20B0yikbzkan and Vardagtu (2012)

Marketing actions

Barratt and Oliveira (2001), Hetrdm et al. (2002), Larsen et al. (2003), Dan¢se. €2004), Simatupang and Sridharan (2005),dCari
et al. (2006), Danese (2006b), Thron et al. (20G6ang et al. (2007), Chen et al. (2007), Throal.ef2007), D'Aubeterre et al. (2008),
Ghosh and Fedorowicz (2008), Sari (2008b), Buyukdzkt al. (2009), Du et al.(2009), Baumann (2083 et al.(2010), Danese
(2011), Audy et al. (2012), Ramanathan and GunaaakK2014)

Inventory/Production
Inventory policy

Caridi et al. (2006), Danese (206Chang et al. (2007), Chang and Wang (2008)ub&erreet al.(2008), Du et al. (2009), Shu et al.
(2010)

Inventorylevel

Stank et al. (1999), Barratt andv@ilia (2001), Holmstrém et al. (2002), Larsen ef{2003), Simatupang and Sridharan (2005), Caridi
et al. (2006), Danese (2006b), Thron et al. (200&gran and Attaran (2007), Chang et al. (200RerCet al. (2007), Danese (2007),
Thron et al. (2007), D'Aubeterre et al. (2008), &hand Fedorowicz (2008), Sari (2008a), Sari (2p0Bbyukdzkan et al. (2009), Choi
and Sethi (2010), Danese (2011), Audy et al. (20¥2p et al. (2013)

Production capacity and data

Larsen et al. (2008)idi et al. (2006), Chen et al. (2007), Dane€92, Audy et al. (2012), Yao et al. (2013)

Functional plans

Fliedner (2003), Larsen et al.0@@Bimatupang and Sridharan (2005), Caridi e{20106), Thron et al. (2006), Attaran and Attaran
(2007), Du et al. (2009), Ramanathan and Gunasekatd.4)
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Table 5 — Classification of inputs to the CPFR process
Type of Inputs References
Source/Delivery
Service level targets Fliedner (2003), Danese .ef28I04), Simatupang and Sridharan (2005), Dan2@@6p), Attaran and Attaran (2007), Biytkdzkan et
al.(2009)
Functional plans Larsen et al. (2003), Danese (@)0A&ttaran and Attaran (2007), Chang et al. (20@3nese (2007), Smaros (2007), Thron et al.

(2007), D'Aubeterre et al.(2008), Ghosh and Fedmo\(2008), Bliyikdzkan et al. (2009), Du et al.@Q)Baumann (2010), Danese
(2011), Audy et al. (2012), Ramanathan and Gunaaek2014)

Shipments Simatupang and Sridharan (2005), Chash\eemg (2008), D'Aubeterre et al. (2008), Ghoshedorowicz (2008), Du et al. (2009)
Delivery lead time Larsen et al. (2003), Audy et(aD12)
Transportation status Danese (2006b)

Finance

Information and financial flows Caridi et al. (2006
Gross margin Simatupang and Sridharan (2005)
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4.2.4,
Structure and processes

Structure and processes vary according to the GR&dR| adopted and can
be subdivided into meetings and collaboration, wiggion, ICT and metrics.
Meetings are the “primary vehicle used in the oiggtion to facilitate mutual
adjustment”, according to Mintzberg, who definesad a “liaison device”
(Mintzberg, 1979; Danese, 2006b). Participantsabaltating inside the firm and
among firms vary according to the level of matuofythe CPFR process and the
SC network (Larsen et al., 2003; Danese, 2011}idfsnt companies can be a
dyad in a one-to-one relationship, or a one-to-manynany-to-one networks
(Danese, 2007). In addition, CPFR can include hgiktream and downstream
partners of the focal company (e.g., supplier-mactufer-retailer network). The
large majority of the papers describe CPFR in tbhem$tream network. One
reason for this is that in the upstream network games sell and market different
products, so the collaboration is limited to orflemrecast, as it is infeasible for
suppliers to participate in joint promotional anales forecast plans (Danese,
2006a). For Danese (2004, 2006b), the depth ofdhHaboration defines the type
of “liaison devices”, with liaison positions (a is@n agent without managerial
authority) corresponding to communication-type oPHR, task forces and
standing committees/institutionalised meetings esponding to limited
collaboration and integrating managers with formathority being empowered
under full collaboration.

Several authors emphasise the need for internatication as well (Stank
et al., 1999, Barratt and Oliveira, 2001, Fliedr&03, Cassivi, 2006, Smaros,
2007, Buyukozkan et al., 2009, Buyukozkan and Mafida, 2012). Chang and
Wang (2008) describe a bottom up CPFR for a papehusiry in Taiwan, with
POS data inputs in sales database by retailersegaggd in product families by
the salespersons and reported to the regional mgnafo produces a regional
order forecast; order forecasts are aggregatedtkeihe¢ad office for all regions and
generate the whole order. Buytkozkan et al. (2088) Blyukozkan and
Vardalgslu (2012) quote the need of internal collaborateanong departments

(purchasing, manufacturing, logistics, marketin§[R in the CPFR process.
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The relationships in CPFR guidelines are governegd ab front-end
agreement on supplying and ordering, with shargdsrand profits (VICS, 1998,
2004, 2010, ECR Europe, 2001, Yuan et al., 2010)addition to commit
resources (Buyukozkan et al., 2009), several astbimphasise the need to reduce
gaming and to develop trust and confidence amonmea (Barratt and Oliveira,
2001, Fliedner, 2003, Larsen et al., 2003, Atta2Q4, Cassivi, 2006, Attaran
and Attaran, 2007, Chen et al.,, 2007, Chang and gWwa008, Ghosh and
Fedorowicz, 2008, Buyukozkan et al., 2009, Choi &ethi, 2010, Yuan et al.,
2010, Buyukozkan and Vardgo, 2012); which is viewed by most as a long
term endeavor (Larsen et al., 2003, Danese, 20047,2Caridi et al., 2006,
Cassivi, 2006, Attaran and Attaran, 2007, Buylukozktal., 2009, Blyukozkan
and Vardalglu, 2012).

According to Larsen et al. (2003), CPFR can be stdetl into basic,
developing and advanced. In basic CPFR only fewinpes and processes are
involved (e.g., exchange of stock level data fateomplanning) and it is driven by
the need to lower transactional costs. In develoB&FR there is increased
integration in several areas driven by the desirmake delivery faster and more
precise, enhancing service level and customersonssggeness from a network
theoretical view point. Under advanced CPFR, plagrénd decision making are
synchronised including production planning, promos, marketing and new
products launching, in a relationship that is RB\M @iming at long term mutual
learning. Companies enter basic CPFR-like agreesnmahie to its low
transactional costs, move to a network perspectivéer developed CPFR and
into a mutually beneficial long term RBV exchangeder advanced CPFR
(Larsen et al., 2003, Hvolny and Trienekens, 2@Rdmanathan and Gunasekaran,
2014). Some authors advocate that CPFR collabarasioould start with
transactional information sharing and evolve to enorature models gradually
(Barratt and Oliveira, 2001, ECR Europe, 2001, earst al., 2003, Seifert, 2003,
Danese, 2007). From a contingency theory view pd@anese (2006b) proposes
that CPFR matures as a function of the depth délootation and the number of
units involved in the process and would not reBoln experience gained through
time alone, that would be independent of corpostaitegies and context.

Meeting regularity varies from one network to amwthoint business plans

every semester in Network B and every year in Nektvid (Danese et al., 2004);
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yearly promotional plan reviewed every three month®etwork H and yearly
joint promotional plan reviewed within a fixed sdwe every week — sales
forecasts on Fridays, exceptions management on dandrder forecasts on
Tuesdays and order forecasts exception managemafiednesdays in Network |
(Danese, 2011); bi-weekly joint replenishment arsbkly demand forecasts on a
rolling basis (D’Aubeterre et al., 2008); quartertyeetings (Simatupang and
Sridharan, 2005); daily, weekly and monthly meetiianese, 2006b); monthly
(Baumann, 2010); three times a year (Holmstroml.e2802). For Smith et al.
(2010), CPFR meetings regularity should parallel & with routine
communication meetings and conference calls toesekceptions to demand and
order forecasts.

Organisational readiness for collaboration is a kagtor for CPFR to
succeed and refers to having adequate technologieplacity, educated
employees, financial sufficiency and willingnessd asrganisational culture to
collaborate with trading partners (Larsen et @02 Blyukozkan et al., 2009, Du
et al., 2009, Burnette, 2010, Bluytikozkan and Vagga) 2012). Lack of internal
integration (Smaros, 2007), of collaborative fostiray training (Attaran, 2007,
Chen et al., 2007), and of a flexible organisatigtaucture (Attaran, 2007) are
qguoted as organisational impediments to a sucdeSBidR implementation.

Teams involved in CPFR can vary significantly frome case to the other
(Danese, 2006b). Cross functional teams withingasicipating companies are
extensively treated in the S&OP literature (Thoniéak, 2012a), which is
embraced by VICS 2010 guidelines (VICS, 2010, Baum&010, Smith et al.,
2010). “Liaison devices” (Danese, 2006b) among camgs are described under
Meetings, above. The teams participating in CPFRtimgs are cross functional
(Buyukozkan and Vardagtu, 2012). Simatupang and Sridharan (2005) refer to
“interface teams” of merchandising, purchasing disttibution at the retailer and
a supplier team composed of sales, planning/foteaad logistics personnel.
Baumann (2010) refers to a collaborative demanth teamposed of staff from
sales, marketing, product/brand management, denpdemthing. Stank et al.
(1999) clearly refer to the need of internal crdsactional work and the
production of the “single number forecast” agrepdruby all functional areas of
a company, before it engages in a fruitful collabon in the SC. Larsen et al.

(2003) state that the organisation involved in &FRFRproject must be market-
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oriented rather than the traditional functional magh based on a production-
oriented vision. Several authors also quote theonapce of top management
support (Attaran and Attaran, 2007, Chen et al072@mith, 2010, Buylikozkan
and Vardal@lu, 2012, Ramanathan, 2014). In 2010, VICS presgmtelines for
a maturity model for collaboration linking CPFR tiee internal collaboration
provided by S&OP, emphasising the role of ICT ia jbint CPFR/S&OP process
(Baumann, 2010, Smith et al., 2010, VICS, 2010).

There is no consensus about the required stepshandgenda for CPFR,
despite the fact that most of the discussion orsthgect is based on the original
VICS (1998) model, as discussed previously in sdiisn 3.3. The basic agenda
for CPFR consists in establishing the collaboratyeals at the front-end
agreement and expanding gradually in terms of cenifyli and scope (ECR
Europe, 2001, Larsen et al., 2003, Seifert, 20@3)e3e, 2011).

Appropriate ICT is necessary in all steps of thecpss. ECR Europe (2002)
emphasise that simple technologies can be usedasuiex, spreadsheets of sales,
emails on orders and forecast, as well as more lBxTi@T tools as EDI, web
portals, synchronised joint forecasting and simoiatDanese (2006b) posits that
ICT may vary based on the level of complexity ofF&P(depth of collaboration),
the “liaison devices” used for collaboration ané titumber of partners involved
in the network. It evolves from communication exufp@ with electronic data
exchange and data integration to the addition abraated planning systems
under limited collaboration of joint planning totennet-based software solutions
under full synchronised collaboration. Costs inseewith increased levels of ICT
sophistication. Caridi et al. (2005, 2006) propdse® CPFR models with
autonomous agents with different levels of “ing@ince” to improve the results
form CPFR. Thron et al. (2006) and Ramanathan (R@igue that simulation
analysis can be conducted prior to implementatojding the pitfalls and costs
of unsuccessful CPFR projects.

The most common metrics encountered in the CPIERatiire are depicted
in Table 6, regrouped in the categories of findn@mofitability and costs),
market-related (forecast accuracy, lost salesssgilewth, order fulfillment and
service level) and operational metrics (inventorgnagement, material flow and
production). Among the later, delivery/transpordati perfect deliveries/supplies

prevail. Financial and operational metrics would@e related to the CPFR goal
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of efficiency and market-related metrics would berenrelated to the goal of
responsiveness. The same classification will bel usedescribe outcomes and
results from the research synthesis framework. Appk also presents the CPFR

metrics.
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Type of metrics References
Financial
Profitability Simatupang and Sridharan (2005), Dale(2009)
Costs Caridi et al. (2005, 2006), Chen et al. (2083@ri (2008b)

Market-related
Forecast accuracy
Sales
Order fulfillment
Service level

Holmstrom et al. (2002), Simatgzand Sridharan (2005), Chang and Wang (2008t (2009), Yao et al. (2013)
Caridi et al. (2006), Du et al. (2009)
Simatupang and Sridharan (200%)ron et al. (2006), Chen et al. (2007), ThronletZzd07), Du et al.(2009), Yuan et al. (2010)
Holmstrom et al. (2002), Thron e{2006), Thron et al. (2007), Chen et al. (20038)yj £008b), Yuan et al. (2010)

Operational

Inventory management

Material flow
(delivery/transportation)
Production

Caridi et al. (2005, 2006)ebal. (2009), Simatupang and Sridharan (2005)m kt al. (2007), Yuan et al. (2010), Yao et 2013)

Thron et al. (2006), Thron et al. (2007)

Thron et al. (2006)
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4.25.
Outcomes and results

The outcomes from CPFR are described as collabergilans that
synchronise forecasts, based on which the produetiol replenishment processes
take place (Larsen et al., 2003). The CPFR proeelsased in SC partners’ joint
decisions and the dynamics of the replenishmentgs® (Barratt and Oliveira,
2001). Sales, promotions, production, purchasing @mduct development are
jointly planned (Larsen et al., 2003, Attaran, 208dtaran and Attaran, 2007,
Danese, 2007, Sari, 2008b, Yao et al.,, 2013, Ratmamaand Gunasekaran,
2014). A single demand projection is created, socttmpanies have a unique and
mutually agreed forecast (Larsen et al., 2003aih@] 2005, Danese, 2006b, 2007,
Chang et al, 2007, Chen et al, 2007, Yao et all32Ramanathan, 2014). Based
on this forecast the production and the activittedeliver products in response to
market demand are synchronised and collaborativeniory replenishment is
developed (Sherman, 1998, Larsen et al., 2003, $2ar#907, Yao et al., 2013).
These outcomes are the means to achieve the rese#iented in Table 7. The
results are regrouped in three categories (fingnuoiarket related and operational)
and subcategories, along with the number of tinoh easult indicator was quoted
within a given subcategory.

Results related to the goal of SC responsivene$$ (Liotes) outnumber
results reported for efficiency in the SC (67 forahce and 70 for operations).
Among the market-related indicators, the most comignencountered results are
improved forecast accuracy, sales growth, improeadtomer service/service
level, product availability and improved inventorAmong the financial
indicators, reduction in SC costs and inventoryt aesluction are the mostly
quoted ones. The operational indicators reportest iwiben are reduced inventory

and obsolescence. Appenix Il also presents thdtsesf the CPFR process.
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Results # of quotes References
Financial

Revenues 13 Sherman (1998), McCarthy and GoilR©2), Esper and Williams (2003), Ireland (200%tafan and Attaran (2007 hang €
al. (2007), D’Aubeterre et al. (2008), Du et aD@2)

Profitability 10 Stank et al. (1999), Fliedner (3)0Attaran and Attaran (2007), Chang et al. (20CHen et al. (2007), Du et al. (2009)ith e
al. (2010), Ramanathan and Gunasekaran (2014)

Costs 44 Sherman (1998), Stank et al. (1999), Bamna Oliveira (2001), Esper and Williams (2003)edner (2003), Larsen et al. (2003),
Attaran (2004), Ireland (2005), Simatupang and t&nien (2005), Caridi et al. (2006), Cassivi (20@nese (2006b)ttarar
and Attaran (2007), Chen et al. (2007), Danese {R0Chang and Wang (2008), D’'Aubeterre et al. (20@hosh an
Fedorowicz (2008), Poler et al. (2008), Buyukozkaml. (2009), Du et al. (2009), Burnette (201®@pide (2010), Smith et al.
(2010), Ramanathan and Gunasekaran (2014)

Market-related

Time to market 22 Fliedner (2003), Attaran (200dland (2005), Simatupang and Sridharan (2005peBa (2006b), Attaran and Attaran (2007),
Chen et al. (2007), Danese (2007), Chang and W20@8], Burnette (2010), Hvolby and Trienekens (30$0u et al. (2010)

Forecast accuracy 20 Sherman (1998), Stank efl@d9], Esper and Williams (2003), Fliedner (200®&}aran (2004), Ireland (2005), Attaranda
Attaran (2007), Chang et al. (2007), Danese (208m@aros (2007), Chang and Wang (2008), Du et @09R, Smith et al. (2010),
Biylkozkan and Vardagtu (2012), Ramanathan and Gunasekaran (2014)

Sales 32 Sherman (1998), Stank et al. (1999), Hodmset al. (2002), McCarthy and Goilicic (20025p€r and Williams (2003Fliedne
(2003), Larsen et al. (2003), Attaran (2004), Imdlg2005),Simatupang and Sridharan (2005), Catidale (2005),Cassiv
(2006),Caridi et al. (2006), Danese (2006b), Attaaad Attaran (2007), Chang et al. (2007), Cheal.g2007), Danese (2007),
Smaros (2007), Poler et al. (2008), Du et al. (208@rnette (2010), Lapide (2010), Smith et al.1@Q Yuan et al. (2010),
Biyikozkan and Vardagtu (2012), Ramanathan and Gunasekaran (2014)

Demand uncertainty 5 Stank et al. (1999), Flied#603), Attaran and Attaran (2007), Chen et al0{)0

Order fulfillment 18 Stank et al. (1999), BarratidaOliveira (2001), Fliedner (2003), Attaran (200&)matupang and Sridharan (200Bgnes
(2006b), Attaran and Attaran (2007), Chang et2007), Danese (2007), Ghosh and Fedorowicz (2@&28),(2008b)

Service level 47 Stank et al. (1999), Barratt atidgba (2001), Holmstrom et al. (2002), Esper &Midliams (2003), Fliedner (2003), Larsen et al.

(2003), Attaran (2004), Simatupang and Sridhar®9%2, Caridi et al. (2005, 2006), Cassivi (2008)rdn et al. (2006)Attarar
and Attaran (2007), Chang et al. (2007), Chen.g2807), Danese (2007), Smaros (2007), Chang amagW2008)Ghosh an
Fedorowicz (2008), Sari (2008b), Du et al. (20®)rnette (2010), Lapide (2010), Smith et al. (2019yan et al. (2010),
Biyikozkan and Vardagtu (2012)
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Table 7 — Results of the CPFR proces
Results # of quotes References
Operational
Inventory management 44 Sherman (1998), Stank €1299), Barratt and Oliveira (2001), Holmstréomaét(2002), McCarthy and Goilicic (200Hspe

and Williams (2003), Fliedner (2003), Larsen ef24l03), Attaran (2004), Caridi et al. (2005), Siomtng and Sridharan (2005),
Thron et al. (2006), Chang et al. (2007), Chen.e2807), Danese (2007), Sméros (2007), GhoshFaddrowicz (2008)Pole!
et al. (2008), Sari (2008b), Du et al. (2009), B (2010), Lapide (2010), Shu et al. (2010), Braital. (2010), Yuan et al.
(2010), Buyukézkan and Vardala (2012), Ramanathan and Gunasekaran (2014)

Material management 7 Stank et al. (1999), Baardt Oliveira (2001), Fliedner (2003), Du et aD@Q2)
Material flow 15 Stank et al. (1999), Barratt and Oliveira (200%tjaran (2004), Simatupang and Sridharan (200Bjon et al. (2006)Attarar
(delivery/transportation) and Attaran (2007), Chen et al. (2007), Smith e{24110)

Production 4 Stank et al. (1999), Fliedner (2008)on et al. (2006)
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During the review process, just three confirmatsiydies submitted CPFR
processes to the test of hypothesis related tonpsct on SC performance and
met with mixed results. Stank et al. (1999) analgsesample of 98 USA
manufacturing and retailing firms from the 1998teo®f the Council of Logistics
Management. Univariate positive associations ammdobetween high levels of
implementation of CPFR and: (i) operational changasd (i) enhanced
information capabilities. But the authors find aefy weak” association between
CPFR and the effectiveness of operational resulthé SC. Yao et al. (2013)
submit CPFR to test with a transactional databdseine products of a phone
company and a major retailer in the USA, concludimgt CPFR learning curves
and the sequencing of product launching impact upmecast errors and
inventory levels. Ramanathan and Gunasekaran (28dgly structural equation
modeling and confirmatory factor analysis to a siempf 150 companies
(wholesalers, distributors, retailers and privatestemers) belonging to the
network of a large textile industry in India. Thetlaors find a positive impact of
collaborative planning and collaborative executionthe success of collaboration
and on future collaboration in the SC. Collabomtiecision making exert a
positive impact upon the success of collaboratigrich in turn result in increased
future collaboration. Collaborative planning andcid®n making also impact
positively upon collaborative execution. The enwualiresults corroborate the
hypothesis that CPFR is a long term endeavor aslacbllaborative planning,
execution and decision making impact positively nupihe success of the
collaboration, which is a driver for future collabtion and for collaborative

execution.
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5
Conclusions and future research

This dissertation provides a systematic review din@ synthesise the
highly dispersed literature on CPFR. To the besturfknowledge, this is the first
study to do so. Six hundred twenty-nine abstraots 33 full-text papers were
initially retrieved, and 47 were analysed for theaf review. The review followed
a systematic and objectively verifiable methodolofiyesearch synthesis, thereby
enabling replication and objective back check @uits.

Despite the growing volume of publications in thibject, the field is still
recent and evolving, with a large majority of cooicel papers, case study
research and simulations that are exploratory am¢hg at understanding CPFR
mechanisms and impact upon SC performance. Rdsufiiscase studies provide
promising theoretical generalisations. But casedystuesearch still lacks
confirmation and generalisation to different indiest. No systematic statistical
inference and test of hypothesis were found butvim survey-based studies and
one transactional database research.

A common and universally accepted definition of ®Rfonfigurations was
not found, but several variations of the 1998 af842VICS models, with the
exception of Fliedner (2003), were found. A summdefinition was proposed
based on the literature review that emphasised C&#FBeing a cohesive bundle
of management practices of joint planning and decismaking aimed at bridging
supply and demand, strategy and operations amongaB@ers with the aim of
improving SC performance.

The main enablers observed in the literature werst and ICT. Conversely,
the lack thereof was the main barrier. Howeverthase enablers cannot succeed
alone, the success of CPFR implementation dependa bost of contextual
factors, such as demand elasticity and uncertaguigls of the process, number of
products, SC spatial complexity and the levels a&dpe of collaboration
(Danese, 2011).
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Numerous terms exists in the CPFR literature te#drrto the same basic
concepts, such as steps, stages, tasks and astivihie terms vary from author to
author and from model to model with respect togame author (e.g., steps and
tasks in the 1998 and 2004 VICS models). Theraisansensus with respect to
the use of the terms and no taxonomy regarding thee, thereby making
research synthesis and meta-analysis difficuls #lso difficult to summarise the
implementation steps for CPFR as there is no ageaembout the number of
steps or the order in which the steps should beleimgnted. However, the
variants of the CPFR model are based on the saittgriguprinciples as those of
the basic VICS model, thereby encompassing the féaundations of
collaboration, planning, forecast and replenishmEuntthermore, several authors
agree that a given CPFR configuration is contexieddent and can present a
variety of formats and that a given network canlangent several simultaneously
or limit the collaboration to some rather than @llthe steps of the basic VICS
model (ECR Europe, 2001, Larsen et al., 2003, VEI®4, Danese, 2011).

Maturity model for CPFR can assist in classifyingllaboration under
different SC configurations. Contrary to other areach as information systems
and S&OP (Thomé et al., 2012a), CPFR maturity m@eh its infancy with just
one model. There is room to expand upon the ofigimadel with the CPFR
experiences and information gained in the pasyéams since its inception. Being
the sole model proposed in the literature, it igtipalarly prone to cumulative
theory building (Rousseau, 2006).

Contingency theory in the area of SCC is also #ldefield for research
(Sousa and Voss, 2008). There is a need to validiabese’s exploratory, theory-
building hypothesis with different industries ammlntries, as well as with larger
samples (Danese et al.,, 2004, Danese, 2006b, 22071). All available
contingency propositions are based on case stualitajive research, which leads
to theoretical generalisations but not to statstinferences and validation (Yin,
1984). Three suggestions are made to improve ugmrabon management
practice contingency research in CPFR: (i) to iferaind expand upon existing
contextual variables and contingency models; @)validate and verify the
generalisation of existing models; (iii) to applyrngey research techniques for

statistical validity and representativeness.
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Several authors noted that SC configurations dtieer CPFR, such as VMI
and CR, can provide the best results at a lowerwuder specific circumstances
(e.g., McCarthy and Golicic, 2002, Sari, 2008a,&9)0ruan et al., 2010). As the
choice of the most adequate SCC initiative is moeasy task, it should embrace
issues such as performance trade-offs (Sari, 2I&®8b), the power of retailer-
supplier relationships (Tyan and Wee, 2003) knogdednd technology levels as
well as trust in trading partners (Chen et al.,®0duan et al., 2010). Moreover,
CPFR can be implemented successfully when linkexditer SCC initiatives, such
as VMI, JMI or CR (Danese et al., 2004, Thron et2006, 2007) or with others
business practices, such as S&OP and CTM (Du gt@09, Baumann, 2010,
Smith et al., 2010, VICS, 2010).

The synthesis framework was based on an earlyratieg model enriched
in-light of CPFR theories emanated from maturity dels, RBVY, RDT and
contingency theory. VICS' models are criticised pyoponents of maturity
models in CPFR, arguing that at different developimestages CPFR
configurations would differ (Larsen et al., 2008he maturity model is a valid
explanation to the fact that different CPFR confagions might exist but one of
its drawbacks is that it falls short in explainitige influence of the environment
and context. Also, it might mislead to the expeotathat with time all networks
converge to the advanced stage of CPFR (Danesel).2@l different and
complementary theoretical perspective is adopted Rgmanathan and
Gunasekaran (2014): the RBV and RDT theories. TB& Rtates that firms
engage inimitable and unique resources in ordegain competitive advantage
(Barney, 1991). It might explain why companies ereb limit collaboration even
when their relationships are mature and the coniextfavorable to full
collaboration. RDT supports the dependency of S@nbegs; in particular, SC
partners seeking high performance will tend to ddpen each other and to
collaborate for long term results (Ramanathan anmhaSekaran, 2014). The
literature review also led to important avenuesftiure research. For example,
the lack of consensus regarding terms and stepsCRIFR can lead to the
development of future taxonomies. As there weratiradly few articles based on
case study and survey research, hypothesis veigiiceegarding CPFR impact on
performance was challenging. Thus, this is a nehd fivorthy of exploration.

Four suggestions are offered to strengthen CPF&arels. First, survey-based
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scales to measure the scope and breadth of CPHRywations are yet to be

developed and tested. The research propositioma frase study research on
CPFR are good candidates for replication, and ieatibn of their generalisation

to larger samples and different industries is nemgs Second, the contextual
factors explaining different CPFR configurationsosld be further explored.

Third, important research areas emerge from théadimns of maturity models

and of contingency theory. While the first can hekplaining how SCC evolves,

the later inform under which conditions it mightppan. But none of them deals
with the fact that companies may voluntarily choneeto collaborate, even when
their relationships are mature and the contexaverable. RBV and RDT come
handy under such circumstances (Ramanathan ands&aran, 2014). Other
theories should also be explored and applied to uhéerstanding of SCC.

Examples are the external/institutional limitatioe®manated from governments,
corporate policies, trade unions, etc., as inforrogdnstitutional theory (Sousa
and Voss, 2008, Danese, 2011). Fourth, there ised to understand better the
integration of CPFR with other SCC initiatives attd understand better how
companies can choose the more adequate SCC iratifati its SC. Of particular

interest is the investigation of the paradigmatitegration of CPFR with other

SCCs, such as VMI and CR, and with internal managerpractices, such as
S&OP.

The results provide some guidance for practition€ney can benefit from
the use of simulation models to mimic SC perforneanender different
collaboration schemes at a lower cost than triatsearors in real-life experiments
in SCC. Important caveats to defining the scopecollaboration are also
provided, such as the number of partners, natureprofiucts, and spatial
complexity of the network, as they can guide congmgmm selecting the aim and
contractual arrangements for SCC. The need toudbrelutweigh the cost benefit
of investments in ICT and the high relevance of“8wt” aspects related to trust
and power relationship are important areas to batistsed by practitioners
facing specific SC configurations. Practitioners caake use of very detailed
implementation guidelines for CPFR (VICS, 1998, 202010, ECR Europe,
2001). But critical reviews of implementation stegge also of immediate use.
Maturity models can be used as a check list forlementation. CPFR maturity

model and contingency research demonstrates ttdsr wgertain circumstances,
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basic collaboration might fit the needs of SC pamdnat a lower cost.
Furthermore, the investment costs for the collaiommain particular for ICT and
organisational changes should be carefully outweriglagainst the expected
benefits (Stank, 1999, Danese, 2011). Another itapbrfinding from CPFR
research of relevance to management lies in théncien between ICT and
organisational changes. It is cautioned that misled expensive investments in
ICT would not result in the absence of the requeghnisational changes related
to a culture of collaboration, trust and team wuwrikhin the firm and between
firms in the SC (Danese, 2006b, 2007, 2011, VIGR,02 Baumann, 2010, Smith
et al., 2010). The contingency approach to CPFRodstnates that there is not
such a general rule as a CPFR model with speaificragid steps that would fit

all companies, sectors and countries, regardlessraéxt and environments.
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Appendix | — Classification of inputs to the CPFR p  rocess
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Finance

Information
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Appendix Il — CPFR metrics
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