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ABSTRACT 
Collaborative planning forecasting and replenishment (CPFR) is the latest technology offers great potential to improve supply chain effectiveness by making a 

balance between the necessary customer demand and the sufficient product supply. This paper is concerned with the identification of the variables that are 

important for CPFR adoption. An empirical survey was conducted among Indian industries to investigate the knowledge about CPFR adoption. In order to 

understand key variables in CPFR implementation, interpretive structural modeling approach have been applied. This structure portrayed to identify mutual 

relationship between the variables. The aim of this paper is to develop a framework to improve business performance. Such an integrated framework has 

significant insights into relationship between variables and enables a better understanding of important factors necessary for CPFR adoption in Indian industries. 

 

KEYWORDS 
supply chain management (SCM), collaborative planning forecasting and replenishment (CPFR), interpretive structural modeling (ISM). 

 

1. INTRODUCTION 
n the context of a dynamic supply chain, improving business performance has become a critical issue for most of the Indian industries. A recent survey on 

supply chain management practices in India shows that, now, Indian companies is aligning supply chain strategy with business strategy for minimizing 

inventories (Sahay B.S. et al. 2006). CPFR is one of those supply chain strategy. The term CPFR was first introduced in 1995 in connection with a pilot 

project between fWal-Mart, Warner-Lambert, Benchmarking partners, SAP and Manugistics (Cooke, 1998). The CPFR initiative has proven very valuable to Wal-

Mart. The company has a joint initiative with P&G where managers from both companies jointly forecast sales of P&G products at Wal-Mart stores and then 

jointly plan replenishment strategies (Chopra and Meindl, 2001). In CPFR, a business practice combines the intelligence of multiple partners in the planning and 

fulfillments of customer demand. The benefits resulting from a successful application of CPFR include reduction in stock-outs, improved inventory management, 

shorter cycle times, increase in sales revenues, stronger relationships between trading partners, better overall system visibility, customer service and improved 

cost structures (VICS, 1998). 

Most companies and industries can benefit from CPFR. However, companies that experience variation in demand buy or sell a product on a periodic basis and 

those deals in highly differentiated or branded products will benefit the most (Attaran and Attran, 2007). CPFR adoption in Indian industries is not an easy task. 

For every organization adoption issue, such as objectives for adoption, strategic drivers of adoption, obstacles for adoption and affected operational areas are 

extremely important (Borade and Bansod, 2010). Hence, without establishing mutual correlation between these variables, many organizations may not 

recognize its full potential.  

This paper mainly focuses on the factors influencing CPFR adoption and looks forward to develop widely accepted criteria to evaluate successful adoption of 

CPFR efforts for Indian organizations. It attempts to understand a framework of interrelationships of mutually involved variables. In order to understand key 

factors in adopting CPFR, an interpretive structural modeling approach have been applied for the design of the framework. 

 

2. LITERATURE REVIEW 
In fiercely competitive markets, now many organizations in India started adopting SCM process. The objective of this research is to design CPFR framework. 

Therefore we studied the research issues related to CPFR. Following sections provide the general issues that are involved in CPFR adoption, which are later 

employed in ISM. According to Stank et al. (1999), CPFR is a collaborative initiative aimed at “making inventory management more efficient and cost-effective, 

while improving customer service, and leveraging technology to significantly improve profitability”. By following CPFR, companies can dramatically improve 

supply chain effectiveness with demand planning, synchronized production scheduling, logistic planning and new product design (Attaran and Attaran, 2007). 

Lack of visibility of true consumer demand and collaborative relationships based upon joint decision making remains significant barriers to the goal of supply 

chain integration. CPFR is a strategy which promises to overcome these barriers (Barratt and Oliveira, 2001). Tage Skjoett-Larsen et al. (2003) found the reason 

why a firm enters into basic CPFR collaboration is the advantage of increased information exchange, minimizing the cost of transactions. Further CPFR 

collaboration has a network approach focusing primarily on generation of trust in the relationships. Fliedner (2003) found various obstacles to CPFR 

implementation in the literature, these are; lack of trust in sharing sensitive information, lack of internal forecast collaboration, availability and cost of 

technology/expertise, fragmented information sharing standards, aggregation concerns (number of forecasts and frequency of generation) and fear of collusion. 

Albright (2002) contended that CPFR implementation can reduce inventory levels, increase sales, and improve trade partnerships. Thus the literature helps to 

identify driver/enablers and obstacles related to CPFR. Sections below provide the research methodology for finding out objectives necessary for CPFR adoption, 

which are later employed in ISM. 

 

3. RESEARCH METHODOLOGY 
The CPFR literature emphasize on several criteria as an essential prerequisite. But this research focuses on two objectives as; 

1) To find out most important objectives necessary for CPFR adoption 

2) To establish a structure of inter-relationships between these objectives. 

In this study the objectives were identified from a survey of Indian industries. The questions pertaining to objectives were asked. We surveyed the questionnaire 

in which 52 questions were presented in a closed-ended and open-ended format. The entire questionnaire consisted of three parts: (1) CPFR adoption, (2) 

Obstacles, (3) Effect. This may help respondents to browse the questions easily. A nominal question (Yes/No) was asked from respondents in order to clarify 

whether they have adopted CPFR or not. Respondents were also requested to assign a Likert scale score (5=very high to very low=1) to give importance and 

I
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weight age to each criterion. In order to respond to the research questions, the Interpretive Structural Modeling (ISM) was employed to extract patterns from 

data (RezaSigari Tarbrizi et al., 2010). 

 

4. INTERPRETIVE STRUCTURAL MODELING (ISM) 
An ISM is a qualitative tool that was developed by Warfield with the objective of understanding the complex relationships among elements related to a subject 

(Sahney, 2008). According to Singh and Kant (2008), ISM is interpretive as based on group’s judgment and decision whether and how the system’s elements are 

linked. It is structural as constructed on the relationship’s foundation and final structure is exploited from complex set of systems variables. The adoption of 

CPFR in an organization depends on objectives. This issue is strongly correlated. The existing autonomous, direct linkages and indirect linkages among the 

element are identified. Based on primacy, precedence and causality, this element is structured into a multilevel structure. The ultimate result presents a 

hierarchical structure of the element that is representative of their networks and relationships, with their classification into various levels (Singh and Kant, 2008; 

Borade and Bansod, 2011). 

4.1 STRUCTURAL SELF-INTERACTION MATRIX (SSIM) 

For analyzing the adoption objectives in developing an SSIM, the following four symbols have been used to denote the direction of relationship between the 

variables (Singh and Kant, 2008); 

V variable i will help to achieve variable j, 

A variable j will help to achieve variable I, 

X variable i will and j will help to achieve each other and 

O variable i and j are unrelated. 

Based on contextual relationships, the structural self interaction matrix is developed. 

  

TABLE 1: STRUCTURAL SELF-INTERACTION MATRIX (SSIM) 

Sr.No. Objectives 11 10 9 8 7 6 5 4 3 2 1 

1 Improved communication/ IT adoption V V V V V X X O V V  

2 Enhanced information sharing V V V X V A X V V   

 3 Improved forecast accuracy O V V O V X O V    

4 Improved production planning V V V V V V O     

5 Enhanced collaboration X V V V V X      

6 Improved business performance A X X V V       

7 Reduced lead time V V V X        

8 Improved responsiveness X V V         

9 Improved ordering/ replenishment process V V          

10 Reduced inventory/ improved inventory management V           

11 Improved channel relations            

 

4.2 REACHABILITY MATRIX 

The SSIM has been converted into a binary matrix called the initial reachability matrix by substituting V, A, X and O by 1 and 0 as per case. The substitution of 1’s 

and 0’s are as per the following rules; 

1) If the (i, j) entry in the SSIM is V, the (i, j) entry in the reachability matrix becomes 1, and the (j, i) entry becomes 0, 

2) If the (i, j) entry in the SSIM is A, the (i, j) entry in the reachability matrix becomes 0, and the (j, i) entry becomes 1, 

3) If the (i, j) entry in the SSIM is X, the (i, j) entry in the reachability matrix becomes 1 and the (j, i) entry also becomes 1, 

4) If the (i, j) entry in the SSIM is O, the (i, j) entry in the reachability matrix becomes 0, and the (j, i) entry also becomes O.  

After exploiting initially reachability matrix, driving power and dependence power were calculated for each objective. The driving power for each variable is the 

total number of variables (including itself), which it may help achieve. Dependence power is the total number of variables (including itself), which may help 

achieve it (Jharkharia and Shankar, 2005). 

 

TABLE 2: REACHABILITY MATRIX 

Objectives 1 2 3 4 5 6 7 8 9 10 11 Driving Power 

1 1 1 1 0 1 1 1 0 1 1 1 9 

2 1 1 1 1 1 1 1 1 1 1 0 10 

3 0 0 1 1 0 1 1 0 1 1 0 6 

4 0 0 0 1 0 1 1 1 1 1 1 7 

5 1 1 0 0 1 1 1 1 1 1 1 9 

6 1 1 1 1 1 1 1 1 1 1 0 10 

7 0 0 0 1 0 1 1 1 1 1 1 7 

8 1 1 0 1 1 1 1 1 1 1 1 10 

9 0 1 0 1 0 1 1 1 1 1 1 8 

10 0 0 0 1 0 1 0 0 1 1 1 5 

11 1 1 0 1 1 1 0 1 0 1 1 8 

Dependence 6 7 4 9 6 11 9 8 10 11 8  

4.3 LEVEL PARTITIONS 

From the final reachability matrix, the reachability and antecedent set for each objective is found. The reachability set consists of the element itself and the 

other elements, which it may help achieve, whereas the antecedent set consists of the element itself and the other elements that may help in achieving it. 

Thereafter, the intersection of these sets is derived for all objectives. The objectives for which the reachability and intersection sets are the same occupy the top 

level in the ISM hierarchy. Top level element in the hierarchy would not help achieve any other element above its own level. Once top level element is identified, 

it is separated out from the other elements. Then, the same process is repeated to find out the elements in the next level. This process is continued until the 

level of each element is found. These levels help in building the diagraph and the final model (Singh and Kant, 2008). 
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Objectives Reachability Set

1 1,2,3,5,6,7,8,9,10,11

2 1,2,3,4,5,6,7,8,9,10,11

3 3,4,6, 9,10

4 4,6,7,8,9,10

5 1,2,5,6,7,8,9,10,11

6 6,7,8,9,10

7 6,7,8,9,10,11

8 5,6,7,8,11

9 6,7,9,10

10 6,10

11 1,2,5,6,8,11

4.4 CLASSIFICATION OF VARIABLES 

The ISM technique presents a hierarchical structure that depicts the direct and indirect

precedence and causality over and among each other. There exists a group of design characteristics, which are critical to the

maximum detail and attention. They have the highest driving force and the lowest dependence in the system. These are drivers. Another set of design 

characteristics has high dependence. These are the dependents. Between these two, there are the linkage and autonomous variab

characteristics are dependent on the drivers, but assist the existence and functioning of dependents (Sahney, 2008). Dependin

dependence power, all the variables are categorized as autonomous, dependent, linkage and indepen

the objective improved communication/IT adoption has driving power 9 and dependence power of 6 hence it is kept at a position

power of 9 and dependence power of 6. The first cluster includes “autonomous variables” that have weak driver power and weak dependence. These variables 

are relatively disconnected from the system. The second cluster consists of the dependent variables that have a weak driver p

Third cluster has the linkage variables that have strong drive power and dependence. Any action on these variables will have 

feedback effect on themselves. The fourth cluster includes independent variables with st

2005). 

The findings from the application of the ISM technique are as follows;

Cluster 1: autonomous variables 

None 

Cluster 2: dependent variables 

Reduced inventory/improved inventory management 

Cluster 3: linkage variables 

Improved communication, enhanced collaboration, enhanced information sharing, improved responsiveness, improved channel relat

planning, reduced lead time, improved ordering/replenishment process, improv

Cluster 4: independent variables 

Improved forecast accuracy 

4.5 FORMATION OF ISM BASED MODEL 

Using the final attrition of reachability matrices, a structural model is developed. The variables connected by arrows shows 

This graph is called as an initial directed graph or initial diagraph. These diagraphs are principally hierarchical results o

iteration of reachability matrices. By applying ISM methodology the 

those are level I elements (Anantatmula and Kanungo, 2005). Once the level I is determined, it is removed and then next same 

next level elements (Singh and Kant, 2008). Table III shows that, objective 10 is a level I objective. Therefore it is at the to

and 8 is a level II objective so it is below objective 10. Objectives; 9, 7 and 6 comes as 

3 and 4 are level IV, objective 5 is level V and objectives 1 and 2 are level VI objectives respectively. All objectives are 

the relationship among the variables. 

FIG.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. DISCUSSIONS 
The analyzed contingent factors were limited to these variables because it was felt that they are most directly linked to CPF

the literature and as emerged from investigated cases (Danese, 2007). In order to have a common f

observed that entire 11 objectives are important for CPFR adoption, although in varying degrees. By adopting ISM, we found th

of objectives irrespective of type of industry. Fliedner (2003) research suggested that CPFR would become an indispensable instrument in any future supply 

chain. Our study shows information sharing and improved communication with IT adoption as the supreme objective of CPFR adopt

has a high dependence and low driving power. Literature reveals that the crux of CPFR is real time information sharing and co

Stank et al. (1999) evaluated CPFR attempts to lessen the problem associated with

                 11  

      10  

                 9  

                 8  

                 7  

                 6  

                   5  

                 4  

                 3  

                 2  

                 1  

                         0 1

  

  

ECEMBER) 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT 
Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/ 

TABLE 3: LEVEL PARTITIONS 

Reachability Set Antecedent Set Intersection Set Level

1,2,3,5,6,7,8,9,10,11 1,5,11 1,5,11 VI 

1,2,3,4,5,6,7,8,9,10,11 1,2,5,11 1,2,5,11 VI 

3,4,6, 9,10 1,2,3 3  IV 

4,6,7,8,9,10 2,3,4 4 IV 

1,2,5,6,7,8,9,10,11 1,2,5,11 1,2,5,11 V 

6,7,8,9,10 1,2,3,4,5,6,8,11 6,8 III 

6,7,8,9,10,11 2,3,4,6,7,11 6,7,11 III 

5,6,7,8,11 1,2,5,6,11 5,6,11 II 

6,7,9,10 2,3,8,9 9 III 

6,10 2,3,4,5,8,10 10 I 

1,2,5,6,8,11 1,2,5,8 1,2,5,8 II 

The ISM technique presents a hierarchical structure that depicts the direct and indirect linkages between the various components in a system, based on primacy, 

precedence and causality over and among each other. There exists a group of design characteristics, which are critical to the

on. They have the highest driving force and the lowest dependence in the system. These are drivers. Another set of design 

characteristics has high dependence. These are the dependents. Between these two, there are the linkage and autonomous variab

characteristics are dependent on the drivers, but assist the existence and functioning of dependents (Sahney, 2008). Dependin

dependence power, all the variables are categorized as autonomous, dependent, linkage and independent variables (Borade and Bansod, 2011). In this study, 

the objective improved communication/IT adoption has driving power 9 and dependence power of 6 hence it is kept at a position

first cluster includes “autonomous variables” that have weak driver power and weak dependence. These variables 

are relatively disconnected from the system. The second cluster consists of the dependent variables that have a weak driver p

Third cluster has the linkage variables that have strong drive power and dependence. Any action on these variables will have 

feedback effect on themselves. The fourth cluster includes independent variables with strong drive power and weak dependence (Jharkharia and Shankar, 

The findings from the application of the ISM technique are as follows; 

Improved communication, enhanced collaboration, enhanced information sharing, improved responsiveness, improved channel relat

planning, reduced lead time, improved ordering/replenishment process, improved business performance 

Using the final attrition of reachability matrices, a structural model is developed. The variables connected by arrows shows 

This graph is called as an initial directed graph or initial diagraph. These diagraphs are principally hierarchical results obtained from tables indicating the final 

iteration of reachability matrices. By applying ISM methodology the diagraph is formed. If elements; of which reachability and intersection sets are similar than 

those are level I elements (Anantatmula and Kanungo, 2005). Once the level I is determined, it is removed and then next same 

t level elements (Singh and Kant, 2008). Table III shows that, objective 10 is a level I objective. Therefore it is at the to

and 8 is a level II objective so it is below objective 10. Objectives; 9, 7 and 6 comes as a level III objectives hence it is kept below objectives 11 and 8. Objectives; 

3 and 4 are level IV, objective 5 is level V and objectives 1 and 2 are level VI objectives respectively. All objectives are finally connected through arrows to show 

FIG. 1: DRIVING POWER AND DEPENDENCE DIAGRAM 

The analyzed contingent factors were limited to these variables because it was felt that they are most directly linked to CPF

the literature and as emerged from investigated cases (Danese, 2007). In order to have a common framework for adoption, an ISM model was developed. IT is 

observed that entire 11 objectives are important for CPFR adoption, although in varying degrees. By adopting ISM, we found th

industry. Fliedner (2003) research suggested that CPFR would become an indispensable instrument in any future supply 

chain. Our study shows information sharing and improved communication with IT adoption as the supreme objective of CPFR adopt

has a high dependence and low driving power. Literature reveals that the crux of CPFR is real time information sharing and co

Stank et al. (1999) evaluated CPFR attempts to lessen the problem associated with traditional anticipatory demand forecasts by co
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Level 

linkages between the various components in a system, based on primacy, 

precedence and causality over and among each other. There exists a group of design characteristics, which are critical to the success of a system and require 

on. They have the highest driving force and the lowest dependence in the system. These are drivers. Another set of design 

characteristics has high dependence. These are the dependents. Between these two, there are the linkage and autonomous variables. Their design 

characteristics are dependent on the drivers, but assist the existence and functioning of dependents (Sahney, 2008). Depending upon driving power and 

dent variables (Borade and Bansod, 2011). In this study, 

the objective improved communication/IT adoption has driving power 9 and dependence power of 6 hence it is kept at a position which corresponds to a driving 

first cluster includes “autonomous variables” that have weak driver power and weak dependence. These variables 

are relatively disconnected from the system. The second cluster consists of the dependent variables that have a weak driver power but the strong dependence.  

Third cluster has the linkage variables that have strong drive power and dependence. Any action on these variables will have an effect on the others and a 

rong drive power and weak dependence (Jharkharia and Shankar, 

Improved communication, enhanced collaboration, enhanced information sharing, improved responsiveness, improved channel relations, improved production 

Using the final attrition of reachability matrices, a structural model is developed. The variables connected by arrows shows the relationship between variables. 

btained from tables indicating the final 

diagraph is formed. If elements; of which reachability and intersection sets are similar than 

those are level I elements (Anantatmula and Kanungo, 2005). Once the level I is determined, it is removed and then next same process is reiterated to discover 

t level elements (Singh and Kant, 2008). Table III shows that, objective 10 is a level I objective. Therefore it is at the top. In the similar fashion, objective 11 

a level III objectives hence it is kept below objectives 11 and 8. Objectives; 

finally connected through arrows to show 

The analyzed contingent factors were limited to these variables because it was felt that they are most directly linked to CPFR implementation, as suggested by 

ramework for adoption, an ISM model was developed. IT is 

observed that entire 11 objectives are important for CPFR adoption, although in varying degrees. By adopting ISM, we found the level of variable in the hierarchy 

industry. Fliedner (2003) research suggested that CPFR would become an indispensable instrument in any future supply 

chain. Our study shows information sharing and improved communication with IT adoption as the supreme objective of CPFR adoption. While reduced inventory 

has a high dependence and low driving power. Literature reveals that the crux of CPFR is real time information sharing and collaborative inventory management. 

traditional anticipatory demand forecasts by co-operating with trading 
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partners to better match supply and demand. Therefore, without any doubt, the basic premise of CPFR is improving the demand forecasting process. Hence, 

while adopting CPFR, management should have the objective of improving the forecasting accuracy, which would ultimately lead to improved business 

performance by improving order/replenishment process and reducing lead time. Kwon and Suh (2005) observed that effective supply chain planning based on 

shared information and trust between and among partners is an essential element for successful supply chain implementation. We had also similar observations. 

Lack of suitable information technology infrastructure and lack of mutual understanding between supply chain partners were found to be the major obstacles 

for the adoption. In the study, IT adoption derived higher driving power. It implies the importance of this objective in CPFR adoption. Albright (2002) 

demonstrated that CPFR implementation can reduce inventory levels, increase sales, and improve trade partnerships. Our study, observed highest dependence 

power for reduced inventory. Basically CPFR is a tool meant for managing inventory.It is observed that there are no autonomous variables in this study. Hence, 

all the variables focused in the study are important for adoption of CPFR. There is only one dependent variable. Reduced inventory have high dependence power 

and low driving power. Hence, organizations must understand the effect of this variable on others. 

Improved communication, enhanced information sharing, improved production planning, enhanced collaboration, improved business performance, reduced 

lead time, improved responsiveness, improved ordering process, and improved channel relations. These variables have strong driving power and strong 

dependence power. Of all the 11 variables, these variables are very important because they strongly influence the adoption process. 

Independent variables have very high driving power and low dependence power. Improved forecast accuracy was found to be independent variables in this 

study. For CPFR adoption, this is a strong driver; which influence all other variables. Hence, management must give high priority and should understand the 

importance of this variable.  

FIG.2. THE DIGRAPH FOR ISM BASED FRAMEWORK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. CONCLUSIONS 
CPFR is a process, which is adopted by organizations for improving business performance. The process is in nascent stage in India. This paper attempted to 

establish the relationships among the objectives necessary for adopting CPFR by using Interpretive Structural Modeling. Finally, a hierarchical structure of the 

elements representative of their networks and relationships with their classification into various levels was developed. This will helped organizations to get 

aware of the importance of each objective for adopting CPFR process. From the study, it is concluded that all 11 objectives are important for CPFR adoption. It is 

found that major objective of CPFR adoption should be information sharing and IT adoption. It is further concluded that most important strategic driver for CPFR 

adoption is forecast accuracy. Finally, it is concluded that CPFR improves channel relations, production planning and replenishment process. 

Academicians and industries could use results of this study for implementing CPFR in Indian industries. In this study, only 11 objectives were considered; 

however, many more variables could be used for developing a broader and generic framework. Interpretive Structural Modeling approach could be used for 

validating the framework. 
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