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Abstract 
This explorative research tries to identify the impact of supply chain collaboration on supply 
chain performance. Supply chain collaboration is the incorporation of knowledge and 
information of suppliers and customers into the supply chain processes, which should lead to 
win-win situations and in turn will have a positive impact on total supply chain performance. In 
this study, it is explored if and how this positive relationship is affected by the product’s position 
in the life cycle. In this study interviews are conducted at a supplier for products in the fast 
moving consumer goods market. Interviews were also conducted with the retailers to get 
insights into the relationship on a dyadic level. The content of the interviews are regarding the 
elements of supply chain collaboration found in literature. It is found that collaboration is not 
differentiated based on the life cycle of a product, but by proactively managing reoccurring 
events. These events could be, for example, new product introductions, delistings, promotions, 
or stock-outs. These events can negatively impact the performance of the supply chain and it is 
found that these special events require closer collaboration between suppliers and retailers to 
maximize the output of the supply chain. The closer collaboration could result in a more efficient 
supply chain and a more responsive supply chain, which is flexible to react on changing market 
needs. After collaborative event management has been embedded in an organization the life 
cycle stages can be used to implement collaborative process management for the whole product 
portfolio.  
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Management summary 
 

Introduction 

Because of the intensified competition companies must work together with other companies in 
the supply chain to be as competitive as possible (Bowersox & Closs, 1996). This can be done by, 
for example, sharing information, developing shared plans or making use of shared inventory. 
The incorporation of supplier and customers is called supply chain collaboration and the main 
outcome of this collaboration is the creation of win-win situations, which positively impacts the 
total supply chain performance (Barratt & Oliveira, 2001). It is found in literature that supply 
chain collaboration can result in mutual benefits; however companies must find their own way 
of collaborating (Småros, 2010). 

The research is done at an important supplier of retailers in the fast moving consumer goods 
business. The focus of this research is the difference in supply chain collaboration depending on 
the life cycle stage of a product. There is also looked into the relationship between supply chain 
collaboration and supply chain performance. The research question that is answered can be 
formulated as follows: 

“What is the relationship between supply chain collaboration and supply chain performance and 
what is the role of the product life cycle stage?” 

 

Literature review 

First, a literature study was conducted to get theoretical insights regarding the topics (1) supply 
chain performance, (2) supply chain collaboration, and (3) the different life cycle stages of 
products. Two frameworks are used to define supply chain performance, i.e. the frameworks of 
Beamon (1999) and Gunasekaran and Tirtiroglu (2001). Next, the methods of supply chain 
collaboration have been discussed. The implementation of supply chain collaboration takes time 
because trust must grow between different parties, resulting in a more responsive supply chain, 
which can better respond to end-consumer demand (Kulp et al., 2004). Supply chain 
collaboration can evolve from transaction-based information sharing, to collaboration on special 
events, and finally integrating several processes from suppliers and retailers (Whipple & Russell, 
2007). 

Several elements in literature have been found which can have an influence on the success of the 
implementation of supply chain collaboration, such as information sharing, incentive alignment, 
and decision synchronization. 

Finally, the four different life cycle stages, i.e. introduction, growth, maturity, and decline, were 
examined. In literature little is written about the difference in collaboration depending on the 
product life cycle stage. However, Cox (1967) finds an increase in demand variability in the 
introduction and growth stage because of the high peak in sales. Therefore, the assumption is 
made that there is more variability in demand in the introduction and growth stage compared to 
the maturity stage. Småros (2003) found a different way of forecasting for new products 
compared to products in a maturity stage. The synchronization of decisions and content of 
information sharing can be different depending on the life cycle stage (Whipple & Russell, 2007). 
This literature review showed there are differences between the product life cycle stages and 
elements of supply chain collaboration. This knowledge is used as input for this research. 

  



6 
 

Methodology 

As the aim of this research is to get in-depth knowledge and to understand the meaning of 
supply chain collaboration, qualitative research has been done (Mason, 2002). A quantitative 
analysis on sales data has been performed to check assumptions made in chapter one.  

The literature study of this research was used to get theoretical insights into supply chain 
collaboration and supply chain performance. This knowledge is used to structure the interviews 
that were conducted during this research. These interviews were conducted to gain 
understanding of the implementation of supply chain collaboration within the focal company 
and to identify if the life cycle has an impact on the way of collaborating. Supply chain 
collaboration is done with retailers; therefore also retailers have been interviewed to get 
insights from both parties. 

Qualitative data analyses are often seen as a subjective process, based on the intuition of the 
researcher (Aken et al., 2012). Therefore, a template approach has been chosen to make the 
process less subjective. Additionally, a second coder is incorporated in the study to ensure the 
objectivity of the (interpretation of the) results. 

Results 

The sales data of products was used to check the difference in demand variability depending on 
the four life cycle stages. The test did not show significant differences in demand variability 
between life cycle groups. The variability in demand could be caused by different aspects, such 
as promotion and marketing activities instead of only the product life cycle stage of a product.  

During the interviews, supply chain performance was discussed using the frameworks found in 
literature. The internal key performance indicators were plotted on the two frameworks. It has 
been found that the output, in the form of customer service, is important in all life cycle stages. 
However, while during the introduction and growth stage the emphasis is on flexibility, a shift 
towards efficiency takes place in the maturity and decline stages. This switch in emphasis also 
has an impact on the way of collaborating in each life cycle stage. Next, each element of supply 
chain collaboration, developed by Cao et al. (2010), has been discussed. It has been found that 
the content of elements can differ depending on special events that occur. There were found four 
special events during this research, i.e. (1) new product introductions, (2) promotions, (3) out of 
stocks, and (4) delisting of products. Finally, the characteristics of each life cycle stage were 
discussed, resulting in information regarding the timing, process, challenges, and emphasis of 
supply chain performance per product life cycle stage.  

Conclusion 

This research shows that supply chain collaboration is not segmented on the product life cycle 
stages, but on special events at the focal company. It is found that the focal company is 
proactively managing reoccurring events, such as: new product introductions, promotions, 
delisting’s, and out of stocks. Currently the focus is on embedding processes around these 
certain events, because quick wins can be achieved. It is found that certain events occur in one 
particular life cycle stage and other can occur in multiple stages. Therefore, the life cycle stages 
can be used to plot when certain events occur. The life cycle stages could also become useful 
when the processes around events are formalized. After formalization, there can be build 
towards a way of collaborating over the whole product portfolio. This means incorporating 
processes from both parties and managing the whole product portfolio in a collaborative 
manner.  
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In all product life cycle stages there is a focus on output in the form of high customer service. The 
goals of the supplier and retailer are aligned because on shelf availability is important for both 
parties. Products need to be on shelf in order to sell them. However, a shift in supply chain 
performance focus has been found, from flexibility in the introduction and growth stage towards 
efficiency in the maturity and decline stage of the product life cycle. 

The findings from this study can be used by supply chain managers to identify which challenges 
can occur in which product life cycle stage. These challenges can have a negative impact on 
supply chain performance. Supply chain collaboration can help to mitigate the impact of these 
challenges. There has been developed a template which can be used to identify challenges and to 
see which action can be taken to mitigate risks. This can be used to work from transaction based 
collaboration, towards events based collaboration, and finally collaborative process 
management. Finally, this research also showed that retailers only want to collaborate if the 
supplier can show a direct need and if there are mutual benefits. Therefore, event based 
collaboration (type II developed by Whipple & Russell, 2007) seems to be the most suitable 
option to truly capitalize the power of supply chain collaboration at this moment. However, 
when trust grows between the two parties there could be moved towards collaborative process 
management to manage the whole product portfolio in a collaborative way. 
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1. Introduction 

1.1 Phenomenon of interest 
Companies no longer compete against other companies alone. But competition takes place on 
the level of supply chain against supply chain (Gunasekaran et al, 2004). To be fully effective in 
today’s competitive environment, firms must expand their integrated behaviour to incorporate 
customers and suppliers what is called supply chain collaboration (Bowersox & Closs, 1996). 
Collaboration is the act of managing interdependencies between activities performed to achieve 
a goal (Malone and Crowston, 1994). When collaborating with partners the supply chain 
performance will improve (McCarthy & Golicic, 2002) which will have a positive effect for both 
companies, creating a win-win situation. Indeed, supply chain collaboration is identified as an 
important factor to improve the performance of the total supply chain (Barratt & Oliveira, 2001). 
The mutual benefits manifest themselves in the form of improved stock levels, shortened lead 
times, reduction of inventory, and increased sales (Parks, 2001). Supply chain collaboration is 
the main topic of interest in this study. 
 

1.2 Background 
True partnering between companies by cooperating, coordinating, and collaborating for certain 
activities is needed to achieve good results (Spekman et al., 1998). This can be for example by 
sharing information, sharing resources, and making joined plans. This need for collaboration 
resulted in several methods to increase supply chain collaboration. Various practices are found, 
such as vendor-managed inventory (VMI), Continuous Replenishment (CR), and Collaborative 
Planning and Forecasting and Replenishment (CPFR). However, the implementation of such 
collaboration initiatives is not as easy as it seems (Barratt, 2004). Partnering takes time and 
trust must grow between parties before real collaboration can occur.  

Studies show that collaboration can be beneficial but companies need to find their own ways of 
collaborating (Småros, 2010). Rather than developing one single process model, a framework for 
selecting the right approach is needed (McCarthy and Golicic, 2002; Småros, 2010) This means 
that there is not a one size fits all solution and when implementing collaboration initiatives 
companies must cooperate in making a collaboration initiative work. The core expected benefit 
of supply chain collaboration is: To increase the accuracy of demand forecasts and 
replenishment plans is necessary to lower inventories across the supply chain and attain high 
service levels of the right products in the right location (Seifert, 2002, p.87). 

 

1.3 Research focus 
There is chosen to look into the product life cycle of products (Figure 1). Different challenges 
depending on the life cycle could be determined. This could be for example the introduction or 
delisting of a product. Also, promotions to increase the numbers of sales during the growth stage 
or to boost sales in a mature market could result in challenges for the supply chain. The 
introduction of new products, delisting of old products, or promotions on products are all 
causing variability in demand. This risk of variability in demand can be reduced by collaborating 
with supply chain partners, if information is shared, business plans are synchronized, and 
companies discuss actions with each other (Barratt & Oliveira, 2001). 

 

Figure 1 - Product life cycle stages (Cox, 1967)  
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The research is held at a supply chain department of an important supplier for the retail market. 
The company is manufacturing so-called “packaged goods” instead of the “dairy” goods, what are 
found to be the two universal product segments for the Fast Moving Consumer Goods (FMCG) 
business (Parthasarathy, 2009). The focal company is one of the biggest food and beverages 
companies in the world with a worldwide turnover of over 66 billion dollar, employing 274.000 
people in over 200 countries. In the Netherlands there are around 650 employees working in the 
company, stationed in the Head office in Utrecht, or the three production sites in Rotterdam, 
Zaandam, and Broek op Langedijk. The focal company only needs to focus on the food side of the 
company; these are the products potato chips, nuts, and cereals. The company is also divided 
around these products. This means that there is a marketing department for nuts, chips, and 
cereals and there are also three teams for the supply of the three production sites. The focal 
company owns most of the production sites. Therefore, there is looked into supply chain 
collaboration at the demand-side by working together with retailers to find unexplored benefits.  

When the term customer is used in this report, the customer of the supplier is meant. This can 
also be seen as the retailer. When the term consumer is used in this report, it is used to appoint 
the end consumer who will buy a product from the retailer.  

 

1.4 Research objective and questions 
Retailers in consumer good firms are naturally reluctant to share information in advance, fearing 
the information will somehow fall into the hands of competitors or to lose control in some way 
(Weele, 2010). Managers are reluctant to transform their traditional, often adversarial, trading 
relationships into an open partnership. So a big obstacle of collaboration in the supply chain is 
not from a technical but from a managerial nature.  

A lot of collaboration methods are described in literature but are not widely used in practice, 
because of these managerial obstacles. Therefore, the main purpose of this study is to investigate 
how implementation of supply chain collaboration can be made more effective. In much 
literature researchers focused on supply chain collaboration as a whole without differentiation. 
While Whipple and Russell (2007) developed a typology of supply chain collaboration types to 
show differences in way of collaborating with supply chain partners depending on the situation, 
no distinction in collaboration between the different product life cycle stages is found in 
literature. Aitken et al. (2003) finds that supply chains must be engineered to match product 
characteristics and customer requirements and these requirements dramatically change when 
products proceed throughout their life cycle. These are differences between new product 
introductions and products in a growth, maturity, or decline stage. For example, newly 
introduced products represent 15% of the net earnings for most consumer products companies 
(Forecasting benchmark study, 2014) which makes new products important. Fisher (1997) 
makes a distinction between functional and innovative products and describes which supply 
chain is needed. This is the distinction between an agile supply chain which is responsive for 
changes in the market versus a lean supply chain what is producing at lowest costs. Because of 
this distinction in supply chain strategies depending on the product and product life cycle stage 
it is also interesting to investigate if there is a difference in supply chain collaboration methods 
between the different life cycle stages. 

The adoption of supply chain collaboration has been conservative and slower than expected due 
to factors such as costs, technological barriers, lack of an easy format, and confusion of what is 
entails (KJR Consulting, 2002). Therefore, this research differentiates supply chain collaboration 
depending on the life cycle stages. By making this differentiation there can be focussed on 
specific products and challenges within each life cycle stage. By focussing on these specific 
products the costs, time, and technology needed for collaboration can be lowered while creating 
a higher output (Whipple & Russell, 2007). Certain elements of collaboration in the supply chain 
can differ between the different life cycle stages (Aiken et al., 2003; Småros, 2010).  
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Småros (2010) describes the difference in information sharing between companies when 
introducing a new product versus an existing product. The difference between new and existing 
products is one way of looking at the subject but these two can also be seen as a different life 
cycle stages. Literature also finds that the subject of decision synchronization can change during 
a life cycle stage (Cao et al., 2010). When introducing a new product, decision synchronization 
focuses particular on the moment of introduction, while in the maturity stage the amount of 
promotional volume is important. In this study a focus is taken on the differences in 
collaboration with retailers on products that are just introduced, in a growing market, in a 
steady mature stage, or in a decline stage. This is done to explore if there are not only differences 
between new and existing products, but also with products in the decline or growth stage. 

In sum, there are found two main research gaps. First, the influence of the elements of supply 
chain collaboration is explored. This is done in order to see the impact of the elements on supply 
chain collaboration, which in turns impacts supply chain performance. The second gap is 
regarding the difference in supply chain collaboration dependent on the stage of a product 
within the life cycle.  

Accordingly, the following research question is defined: 

“What is the relationship between supply chain collaboration and supply chain performance and 
what is the role of the product life cycle stage?” 

This research question is broken down into the following sub research questions: 

1. What is supply chain performance? 
2. What is supply chain collaboration? 
3. What are the antecedents of supply chain collaboration? 
4. Which impact has supply chain collaboration on supply chain performance? 
5. Is the way of supply chain collaboration different dependent on the life cycle stage of a 

product? 
6. How to implement a supply chain collaboration process dependent on the product life 

cycle stage? 
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1.5 Theoretical and managerial relevance 
In literature the relationship between the elements of supply chain collaboration and supply 
chain performance is not described. This research will give insights about the influence of these 
elements on supply chain performance. Secondly, current research only described the influence 
of supply chain collaboration on supply chain performance regarding financial outcomes. Non-
financial outcomes, such as relationship quality could also impact supply chain performance and 
should be studied (Martin & Patterson, 2009; McCarthy & Golicic, 2002). In this study also non-
financial performance measures are investigated by incorporating the measures of Gunasekaran 
and Tirtiroglu (2001). Maskell (1991) finds that financial measurements are appropriate for 
strategic decisions, but daily operational measurements might be supported better with non-
financial measures. There is looked into this to identify if on an operational level, non-financial 
performance measures are preferred. A further explanation of financial and non-financial 
outcomes is given in chapter two. Third, there has not been found research, which investigates 
differences in supply chain collaboration dependent on the position of a product in the life cycle, 
which is done in this research. 

The retail sector is pressurising the industry to manufacture and supply at the lowest possible 
price and to decrease the response time (Bala & Kumar, 2011). This problem is also found 
during the preliminary interviews at the focal company. The focal company wants to become 
more efficient, by throwing fewer products away while keeping high customer service. A good 
way to achieve this is by becoming more demand-driven. One way to reach this is by working 
together with the retailers and aligning supply better with demand. The current way of working 
between new and existing products is different. However, there is no formal way on how to 
collaborate with retailers depending on the life cycle stage. The outcomes of the report can be 
used to change the collaboration strategy depending on the life cycle. The elements of supply 
chain collaboration are investigated as well which can be used to improve the relationship 
between the retailers and the focal company. 

1.6 Outline 
The master’s thesis consists of the following elements: In chapter two a review of relevant 
literature regarding the subject is described. In this chapter, answers are given on the first four 
research questions which are input for research questions five and six. Chapter three describes 
the method that is chosen for this research, including the procedure, sample, and statistical 
analysis used. Chapter four consists of a results section displaying all relevant outcomes of the 
research that are needed to answer the research question. In chapter five a discussion is given 
regarding the results. This is followed by a conclusion with theoretical and managerial 
implications, the limitations of this research, and recommendations for further research in 
chapter. 
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2. Literature review 

Introduction 
This literature review is used to get theoretical insights about the subject under study and to 
answer the first four sub questions described in chapter one.  

Paragraph 2.1 of the literature study describes the definition of supply chain performance, 
because supply chain collaboration has an impact on supply chain performance. Different 
concepts are given and a choice is made on what definition of supply chain performance is used 
during this research. In paragraph 2.2 the definition of supply chain collaboration and the stages 
of supply chain collaboration are described. This chapter also describes the benefits and 
drawbacks of supply chain collaboration and the ways to implement it. Paragraph 2.3 describes 
the implementation of supply chain collaboration. Paragraph 2.4 describes the elements, 
enablers, and inhibitors that influence the success of supply chain collaboration, which can be 
seen as the elements. Paragraph 2.5 describes the lifecycle stages with their characteristics. This 
paragraph is developed to introduce the life cycle stages which are used in the rest of this study. 

2.1 Supply chain performance 
The term supply chain performance is explained because supply chain collaboration has an 
effect on supply chain performance. It needs to be clarified what performance entails in order to 
see what kind of effect supply chain collaboration has. Supply chain performance is broken 
down into two measures. Paragraph 2.1.1 describes frameworks regarding to the outcomes of 
supply chain performance. In paragraph 2.1.2 literature is presented regarding to the unit of 
analysis. In paragraph 2.1.3, aforementioned frameworks are combined and a decision is taken 
on what framework is used during this research.  

2.1.1 Outcomes of supply chain performance 
Supply chain models mostly have two performance measures, mainly based on a combination of 
cost and customer responsiveness (Cohen and Lee, 1988 Davis, 1993; Lee and Feitzinger, 1995; 
Newhart et al, 1993). The use of a single performance measure is attractive because of its 
simplicity. A supply chain performance measurement system that consists of a single 
performance measure is generally inadequate since it is not inclusive, ignores the interactions 
among important supply chain characteristics, and ignores critical aspects of organizational 
strategic goals (Beamon, 1999).  

Multiple frameworks are developed that describe different performance measures in different 
categories (Beamon, 1999; Bullinger et al., 2010; Chan, 2003). These frameworks are divided in 
quantitative measures, regarding costs and resource utilization and qualitative measures such as 
quality, flexibility, visibility, trust, and innovativeness (Chan, 2003). When investigating supply 
chain performance literature two frameworks are often used to build new theories, which gives 
them a strong conceptual foundation, i.e. the framework of Beamon (1999) and Gunasekaran 
and Tirtiroglu (2001). These two frameworks are described below. 

Resource, output, and flexibility (Beamon, 1999) 
Beamon (1999) describes a framework that focuses on three aspects, i.e. resources, output, and 
flexibility. The use of resources, the desired output, and flexibility (how well the system reacts to 
uncertainty) have been identified as vital components of supply chain success. Therefore, a 
supply chain management system must place emphasis on three separate types of performance 
measures: resource measures (R), output measures (O), and flexibility measures (F). The 
performance measure types all have different goals and purposes, which are described in Table 
1. 
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Performance  
measure type 

Goal Purpose 

Resources High level of efficiency Efficient resource management is 
critical to profitability 

Output High level of customer 
service 

Without acceptable output, 
customers will turn to other 
supply chains 

Flexibility Ability to respond to a 
changing environment 

In an uncertain environment, 
supply chains must be able to 
respond to change 

Table 1 - Goals of performance measure types (Beamon, 1999) 

Resource measures look mainly to the efficiency of the system, too little resources can negatively 
affect the output, while to many resources artificially increase a systems requirements. This is 
measured by inventory levels, personnel requirement, equipment utilization, energy usage, and 
cost (Beamon, 1999). Output measures are described by the number of items produced, time 
required to produce, and number of on-time deliveries. Qualitative measures can also be used, 
such as customer satisfaction and product quality (Beamon, 1999). Flexibility measures check 
the system’s ability to accommodate volume and schedule fluctuations. This includes range 
flexibility, which means the extent to what the operation can be changed (Slack, 1991). The 
other flexibility measure is regarding to response flexibility, which can be volume flexibility, 
delivery flexibility, mix flexibility, and new product flexibility. Mix flexibility includes the ability 
to change the variety of products produced and new product flexibility includes the ability to 
introduce and produce new products (Slack, 1991). 

Plan, source, make, and deliver (Gunasekaran and Tirtiroglu, 2001) 
The framework presented above is a good starting point. However, the performance system 
lacks a distinction between metrics at strategic, tactical, and operational levels. The distinction 
in levels can be useful to assign the right measure to the appropriate management level 
(Gunasekaran and Tirtiroglu, 2001). When focussing on the inventory level, this can be seen as a 
day-to-day activity and would be on the operational level. The accuracy of forecasting 
techniques, influencing the inventory level, is a tactical performance measure and the buyer-
supplier partnership is on the strategic level (Gunasekaran and Tirtiroglu, 2001). A performance 
measure can also be classified as either financial or non-financial or can sometimes include both 
(Gunasekaran and Tirtiroglu, 2001).  

Gunasekaran and Tirtiroglu (2001) grouped their findings by using the SCOR-model (Figure 2). 
This has measures and metrics at four basic links in a supply chain, i.e. plan, source, 
make/assemble, and deliver, which will result in customer service and satisfaction. This makes it 
easy to see what part of the supply chain is responsible for what kind of performance measure. 
Baba & Kumar (2011) ranked different supply chain performance measures and find that the 
SCOR model qualifies strong for the FMCG market what makes this framework suitable for this 
research. 
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Figure 2 - Measures supply chain performance ( Gunasekaran and Tirtiroglu, 2001) 

The main findings of the research of Gunasekaran and Tirtiroglu (2001) in Table 2 show that 
non-financial performance metrics are also important. Instead of only focusing on financial 
performance, non-financial performance is also important to include in this research. These 
performance metrics can be used in research as an addition to the model developed by Beamon 
(1999). 

Level Performance metric Financial Non-financial 

Strategic Total cash flow time  X 

 Rate of return on investment X  

 Flexibility (customer needs)  X 

 Delivery lead time  X 

 Total cycle time  X 

 Level and degree of buyer-supplier 
partnership 

 X 

 Customer query time  X 

Tactical Extent of co-operation to improve quality  X 

 Total transportation costs X  

 Truthfulness of demand 
predictability/forecasting methods 

 X 

 Product development cycle time  X 

Operational Manufacturing costs X  

 Capacity utilization  X 

 Information carrying costs X  

 Inventory carrying costs X  
Table 2 - Performance metrics ( Gunasekaran and Tirtiroglu, 2001) 
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2.1.2 Unit of analysis of supply chain performance 
There are different units of analysis to measure supply chain performance. These are described 
as possible supply chain performance indicators (Bullinger et al., 2010). There are four main 
units of analysis that could be taken (Bullinger et al., 2010). When, for example, a demand 
planning function is subject under study there is looked from a function perspective. One step 
further is a firm perspective, which focusses on the results of a single firm. A dyadic analysis 
looks at the results of two firms. The most extensive unit of analysis is the network perspective 
which could be, for example, the entire supply chain perspective. 

2.1.3 Combination of theories 
The frameworks discussed in paragraph 2.1.1 and 2.1.2 are used to guid the research. The 
distinction of supply chain performance between resource, output, and flexibility are used, 
because it is the most comprehensive framework found in literature. However, the framework 
are complemented with the three levels (i.e. operational, tactical and, strategic) and the 
distinction between financial and non-financial measures proposed by Gunasekaran and 
Tirtiroglu (2001) to break it down even further. The unit of analysis is taken on dyadic 
perspective because the research will investigate the relationship between two companies, i.e. 
the focal company and its customers (retailers). 

2.2 Supply chain collaboration 
Paragraph 2.2 describes what the term supply chain collaboration entails. In paragraph 2.2.1 the 
definition of supply chain collaboration is described. Working towards supply chain 
collaboration goes through some stages which are described in paragraph 2.2.2. Paragraph 2.2.3 
enumerates the benefits and downsides of supply chain collaboration. Several methods of 
implementation of supply chain collaboration are given in literature, which are described in 
paragraph 2.2.4. 

2.2.1 Definition of supply chain collaboration 
Generally speaking, collaboration is the act of managing interdependencies between activities 
performed to achieve a goal (Malone and Crowston, 1994). Enterprises are often implementing 
strategies for collaboration. By working together resources in the supply chain can be used more 
efficiently and knowledge of suppliers and customers can be captured. An attempt to achieve 
this is by integrating production and information flows through the whole supply chain (Caridi, 
Cigolini, and De Marco 2005; Lejeune and Yakova, 2005; Verwaal and Hesselmans, 2004). In 
literature, two primary conceptualisations of collaboration are surfaced: (1) collaboration as an 
interorganizational business process and (2) collaboration as a foundation of interorganizational 
relationships.  

Collaboration has been viewed as a business process whereby collaborative partners work 
together towards common goals that mutually benefit the partnering firms (Mentzer et al., 2001; 
Stank et al, 2001). These processes include joint-decision-making (Stank et al, 2001) and joint-
problem-solving (Spekman et al., 1997) as a natural extension of sharing information among 
independent supply chain partners. A collaborative supply chain involves two or more 
independent companies that work jointly to plan and execute supply chain operations with 
bigger success than when acting in isolation (Simatupang and Sridharan, 2002). 

Collaboration has been portrayed as the formation of interfirm linkages or partnerships in which 
the involved parties work together and share information, resources, and certain degrees of risk 
in order to accomplish mutual objectives (Bowersox et al., 2003; Golicic et al., 2003; Ellram and 
Edis, 1996; Sriram et al., 1992). 

Often cited factors are mutuality of benefits, rewards, and risk sharing together with the 
exchange of information as the foundation of the collaboration (Barratt and Oliveira, 2001; Stank 
et al., 1999). There are three major types of collaborative relationships, i.e. 
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manufacturing/supplier collaboration, manufacturer/customer collaboration, and collaboration 
with third party and fourth party logistics providers (Lapide, 1999). 

In the study is focussed on the relationship between the manufacturer and the customer, 
because most of the manufacturing sites are owned by the manufacturer. The collaborative 
opportunities between manufacturers and customers centre on demand planning and inventory 
replenishment. The focus is on jointly developing an understanding of demand at the point of 
consumption, followed by the creation of a mutually agreed replenishment plan (Sahay, 2003).  

2.2.2 Stages towards supply chain collaboration 
The definition of supply chain collaboration is described in paragraph 2.2.1. However, 
companies go through several stages before real collaboration occurs, these stages are described 
in this paragraph. 

Supply chain management (SCM) involves integration, coordination, and collaboration across 
organizations and throughout the supply chain. The concept includes the broad array of 
activities needed to plan, implement, and control sourcing, manufacturing, and delivery 
processes from the point of raw material origin to the point of ultimate consumption (Stank and 
Keller, 2001). The supply chain covers the whole area from raw material to end product. This 
means that collaboration through the supply chain could be conducted with both, suppliers and 
customers, what is called supplier- and customer collaboration (Devaraj et al., 2007).  

As indicated earlier, companies no longer compete against other companies alone. Competition 
takes place on the level of supply chain against supply chain (Gunasekaran et al, 2004). Co-
operation emphasizes the need to integrate functional silos and views these units as 
interdependent parts charged with meeting the end-user customer’s needs. Equally important 
are the co-operative ties that extend to external buyers and suppliers who work together to 
maximize the overall effectiveness of the supply chain. What evolves is a network of interrelated 
firms whose primary objective is to gain a strategic advantage for the entire supply chain 
(Spekman et al., 1998). As visualized in Figure 4, firms go from co-operation, to co-ordination 
and as a final step to collaboration. When trading parties co-operate and co-ordinate certain 
activities, they will still not behave as true partners, but these are necessary steps to grow to 
collaboration. These steps require changes in mind set and strategic orientation among supply 
chain partners and trust and commitment are seen as important factors when companies want 
to collaborate (Spekman et al., 1998). Collaboration has become an important facet of supply 
chain management because tasks have become interdependent and information and knowledge 
need to be shared among partners (Anderson and Narus 1990; Bhote, 1987; Ellram, 19990; 
Kapoor, 1988). 

The complexity and the strategic importance of collaboration are high. During the four stages, 
complexity and strategic importance goes from both low to both high. 

 

Figure 3 - Transition from open market negotiations to collaboration (Spekman et al., 1998) 

Working as partners, rather than simply transferring information between parties, leads to the 
biggest benefits. When manufacturers collaborate with their retail customers, the supply chain 
as a whole can respond more quickly to end-consumers demand through better production 
scheduling, better inventory management, and enhanced products and services (Kulp et al., 
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2004). This will result in a more stable flow of products which will be good for the supply chain 
performance as discussed in paragraph 2.1. The typology developed by Whipple & Russell 
(2007) described in chapter one can also be seen as three stages towards more elaborate 
collaboration. This typology starts at the co-ordination stage from Spekman et al. (1998) with 
collaborative transaction management, towards collaborative event management, and ends with 
collaborative process management which is an elaborative form of collaboration. 

2.2.3 Benefits and drawbacks of supply chain collaboration 
Supply chain management has been known as a collaborative strategy that attempts to deliver 
value to end consumers (Simatupang and Sridharan, 2005). However, a real collaborative supply 
chain develops joint initiatives to ensure that each member has a stake in the success. This 
means that members of a supply chain create a win-win situation by working towards the same 
goal (Min et al., 2005). This is different when a supply chain is developed on adversarial 
relationships where partners behave opportunistic and take a bigger advantage over other 
companies (Lambert et al., 1996). While there are several benefits when collaborating, there are 
also some drawbacks. These benefits and drawbacks are described in this paragraph. 

Benefits of supply chain collaboration 
The need for a close, integrated relationship between manufacturers and their supply chain 
partners has been described in the literature (e.g., Armistead and Mapes, 1993; Lambert et al., 
1978). Global competition has caused organizations to rethink the need for cooperative, 
mutually beneficial supply chain partnerships (Lambert and Cooper, 2000; Wisner and Tan, 
2000) and the joint improvement of inter-organizational processes has become a high priority 
(Zhao et al., 2008). Instead of brand versus brand or store versus store competition, it is now 
suppliers—brand—store versus suppliers—brand—store, or supply chain versus supply chain 
(Lambert and Cooper, 2000). Because of this intensified inter-network competition, inter-
organizational relationships between two or more separate organisations have become 
important.  

The basic proposition of collaboration is that the chain members are able to effectively fulfil 
customer demand at less cost. For example, in a make-to-stock supply chain, seamless 
information sharing allows the retailer and the supplier to create a demand driven supply chain, 
which results in efficient use of production capacity, lowering of inventory levels, reduction of 
out-of-stocks, and better customer service (Simatupang and Sridharan, 2005).  

Wal-Mart collaborated with Warner-Lambert to attain mutual benefits of collaborative planning, 
forecasting, and replenishment (CPFR) (Parks, 2001). This included an improvement in stock 
levels on Listerine from 87 to 98 percent, shortened lead-times from 21 to 11 days, on-hand 
inventory was cut by two weeks, orders were more consistent, and sales increased by 8.5 million 
dollars. General Electric (GE) collaborated with its retailers and both parties eliminated the cost 
of holding inventory and assembling full truckload orders. GE was able to save about 12 percent 
of distribution and marketing costs and obtained half of the retailers’ sales. The retailers were 
able to reduce out-of-stocks and gained increased profit margins on GE products.  

When vendor managed inventory (VMI), a form of collaboration, is implemented on a large scale, 
the flexibility in the replenishment schedules enables the supplier to create full truck loads, 
which will result in a reduction of transportation costs (Lee, 2004; Waller et al., 1999). Another 
advantage for the supplier is a reduction of inventory costs. Because uncertainty is reduced 
considerably, obsolescence of safety stocks at the supplier is reduced (Dong and Xu, 2002; 
Kumar and Kumar, 2003; Tyan and Wee, 2003). An important advantage for the supplier is the 
establishment of a long trustworthy relationship with the customer resulting in more loyal 
customers and thus secured sales (Vergin and Barr, 1999; Xu et al., 2001). According to 
McCarthy and Golicic (2002), the advantages of CPFR can be summarized as follows: increased 
responsiveness, product availability assurance, optimized inventory and associated costs, 
increased revenues and earnings. Other researchers claim that the main opportunities for 
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retailers are reducing inventory levels and associated costs, increasing inventory turns, reducing 
or eliminating out-of-stock situations, maximizing the profitability of the product mix and 
buying at the lowest costs, saving on invoice processing, resolving exceptions and transactions 
costs (Simatupang & Shridharan, 2005; Småros, 2010).  

Drawbacks of supply chain collaboration 
While supply chain collaboration can be beneficial for partnering firms, there are also some 
drawbacks when collaborating with partners. The main drawbacks are the significant time and 
resources leading to high costs needed to implement such an initiative (Barratt, 2003). This is 
based on the transaction cost theory (Coase, 1937). With this theory a determination can be 
made if transactions are more efficient to do within an enterprise or in the market.  

Transaction costs can be divided into coordination costs and transaction risk (Clemons and Row, 
1992). Coordination costs are direct costs, such as bargaining costs, to integrate decisions 
between economic activities. A form of transaction risk is the possibility to get exploited in the 
relationship (Clemons and Row 1992:3), this could be for example the loss of intellectual 
property. Uncertainty and asset specificity are two factors, which increase coordination costs 
and transaction risk respectively (Williamson, 1975, 1985). The costs of coordination between 
two companies will become higher when more collaboration between companies takes place. 
Also the loss of control, resulting in risk, is described as a type of transaction cost. When 
collaborating with a partner some control is lost because transactions are done outside the 
boundaries of the firm. These problems are also described in agency theory. The problems are 
the mismatch between goals of the principal and the agent and the loss of control of the principal 
who cannot verify if the agent behaved appropriate (Eisenhardt, 1989). The loss of control and 
the need for coordination between companies result in costs. These costs should be lower 
compared to the costs when not collaborating to make collaboration a viable option to pursue. 

2.3 Implementation of supply chain collaboration 
The collaboration between supply chain partners is heavily dependent on extensive information 
sharing and process alignment (Kulp et al., 2004). Organizations need to understand how to 
translate real demand and manufacturing requirements into a collaborative planning (Barratt, 
2004). To be effective in matching demand with supply, manufacturers and retailers need to 
collaborate in the supply chain (Hammond et al, 1994; Holmström et al, 2002).  

Because companies are competing on a supply chain level there are developed several methods 
to increase collaboration. The most common methods that are described in literature are Vendor 
Managed Inventory (VMI), Continuous Replenishment (CR) and Collaborative Planning (CP). 
Also a mix of these terms such as Collaborative Planning, Forecasting and Replenishment (CPFR) 
can be used. The visibility of inventory levels is the best when using collaborative planning (see 
Figure 4). When conducting CPFR, the manufacturer and the retailer exchange market place 
information in order to come up with a customer-specific plan that can substantially reduce 
inventory (Andraski, 2003). The other two methods, VMI and CR, are collaboration methods that 
result in a lower visibility of inventory levels. That is why in this research collaborative planning 
is taken as a starting point. Literature describes that in the FMCG industry there is now 
significant collaboration between manufacturers and retailers in the form of Collaborative 
Planning, Forecasting and Replenishment (CPFR) initiatives (Christopher, 2004). VMI and CRP 
are more about efficient replenishment and supply, whereas CPFR puts more emphasis on the 
demand side (Pramatari, 2007). This means more information sharing and making decisions 
together and to become more responsive towards demand. 
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Figure 4 - Comparison collaboration alternatives (Barratt, 2003) 

A part of collaborative planning is the collaborative forecasting that is done between two 
companies. This is the purposive exchange of specific and timely information between trading 
partners to develop a single shared projection of demand (McCarthy and Golicic, 2002). 
Collaborative forecasting exists in two forms, i.e. (1) internally within organizations as 
functional business units work together (Diehn, 2001) and (2) between firms in a supply chain 
(Ireland et al, 2000). The main outcome of this process is a shared forecast for the products that 
will be manufactured for a certain time. The other elements of supply chain collaboration are 
described in paragraph 2.4. 

2.4 Elements of supply chain collaboration. 
The benefits of collaboration are shown and ways to implement are available as well. However, 
there is a belief just a few firms have truly capitalized on the potential of collaboration (Barratt, 
2003; Crum and Palmatier, 2004). Collaboration is difficult to implement, as there are some 
enablers and inhibitors (Barratt, 2004). Also some elements need to be in place before supply 
chain collaboration can occur. All these factors have an influence on the effectivity of 
collaboration and can therefore be seen as antecedents of supply chain collaboration. These 
antecedents can be incorporated in the research to be more complete. The elements of supply 
chain collaboration are described in paragraph 2.4.1 using two frameworks. The enablers and 
inhibitors are described in paragraph 2.4.2 using the paper of Barratt (2004), because of the 
depth of the paper. Together they form the antecedents of supply chain collaboration. 
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2.4.1 Elements of supply chain collaboration 
Supply chain collaboration is not easy to implement because it needs several elements in place 
before it can be truly effective (Mentzer et al, 2000). In literature there are frameworks 
developed which describe these interconnecting elements (Cao et al., 2010; Simatupang and 
Sridharan, 2005, 2008). Cao et al. (2010) used an extensive literature research to identify the 
elements of supply chain collaboration. In addition, Simatupang and Sridharan (2005) develop a 
framework describing the interconnections between these elements. The combination of the 
extensive literature research identifying the elements and the framework describing the 
interconnections between them was the reason to investigate both.  

 

 

Figure 5 - 7 elements (Cao et al., 2010) & Simaputang and Shridharan (2008) 

Both papers were compared based on their elements (Figure 5) to see which of them was most 
suitable for research. Cao et al. (2010) identifies seven interconnecting dimensions and 
constructed instruments to measure supply chain collaboration. The developed scales meet the 
requirements for reliability and validity.  

These identified elements and associated scales can be used in the research. Cao et al. (2010) 
build on the research of Simaputang and Shridharan (2008), which creates some overlapping 
elements i.e. information sharing, decision synchronization, and incentive alignment. Because 
Cao et al. (2010) build on the work of Simaputang and Shridharan (2008) and others this is the 
most complete framework. Therefore, the framework will be used, however it could be some 
elements are less useful within the fast moving consumer market. 

The information sharing element entails all information that is shared by a firm with partners. 
There should be focused on quality of shared information (Gosain et al., 2004) including 
accuracy and completeness (Simaputang and Sridharan, 2005). Goal congruence is the extent to 
which supply chain partners perceive their own objectives are satisfied by accomplishing the 
supply chain objectives (Angeles and Nath, 2001). Decision synchronization contains a joint 
planning aligning partners and coordinate decisions on inventory replenishment, order 
replacement, and order delivery (Simaputang and Sridharan, 2005). Incentive alignment 
motivates the members to act in a manner consistent with overall objectives such as revealing 
closely held and relevant information (Simaputang and Sridharan, 2005). Resource sharing 
entails the leveraging of capabilities and assets with supply chain partners (Cao et al., 2010). 
Collaborative communication is the contact among supply chain partners in terms of frequency, 
direction, mode, and influence strategy (Goffin et al., 2006). At last joint knowledge creation is 
the extent to which supply chain partners develop a better understanding of and response to the 
market and competitive environment by working together (Malhotra et al., 2005). 
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2.4.2 Inhibitors 
By making use of case studies, Barratt (2004), found several inhibitors of supply chain 
collaboration (Table 5). A distinction is made on what levels these inhibitors occur.  

Inhibitor Level of occurrence 

Mechanistic relationships behaviour Strategic 

Collaboration Slippage Tactical and Operational 

Differing Trading Strategies Strategic 

Functional Management Styles Tactical and Operational 

Organizational Size Strategic, Tactical and Operational 

Lack of Honesty Tactical and Operational 

Lack of Trust Tactical and Operational 
Information Accuracy Tactical and Operational 

Mutual benefit identification Strategic, Tactical and Operational 

Lack of Process Visibility Tactical and Operational 

Gaps in Information  Flow Tactical and Operational 

Understanding the Role of Information Strategic, Tactical and Operational 
Table 3 - Collaborative Planning Inhibitors (Barratt, 2004) 

As described before sharing of information is difficult to arrange because retailers in consumer 
goods firms are naturally reluctant to share information in advance, fearing that the information 
will somehow fall into the hands of competitors or they will lose control in some way (Weele, 
2010). The main obstacle to supply chain collaboration is not technical but managerial. Many 
managers are reluctant to transform their often adversarial relationships into the open 
partnership. Collaboration cannot be reached through individual self-interested activities of the 
participants. It requires cooperation and trust between trading partners, which are unlikely to 
happen unless costs, benefits and risks of implementation can be mutually shared. This can be 
linked towards the inhibitors found by Barratt (2004). Most inhibitors relate to the relationship 
between two companies and the people who are involved instead of the technical capabilities. 
Barratt (2004) describes it is not the technical aspect but how people interact with the new data 
that is available. The outcomes that will result from all these inhibitors are lack of supply chain 
visibility, lack of competitive advantage, an inflexible supply chain, and non-aligned operations 
goals (Ramesh et al., 2010). 

2.4.3 Enablers 
Barratt (2004) also describes the enablers of collaboration in the supply chain (Table 4). These 
enablers can be linked to the elements from paragraph 2.4.1 i.e. information sharing, decision 
synchronisation, goal congruence, and joint knowledge creation. 

Enabler Level of occurrence 

Board-to-board dialogue Strategic 

Joint promotions processes Tactical and operational 

Information based culture Strategic, Tactical and Operational 

Mutual dependency Strategic, Tactical and Operational 

Common Goals and Objectives Tactical and Operational 

Communication & Information Sharing Strategic, Tactical and Operational 

Openness Strategic, Tactical and Operational 
Behavioural Related Enablers Tactical and Operational 

Understanding Role of VMI Tactical and Operational 

Individual Chemistry Tactical and Operational 

Customer Implants Tactical and Operational 

Joint Training Tactical and Operational 
Table 4 - Collaborative planning enablers (Barratt, 2004) 
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In another study, six constructs of enablers were found i.e. organisational structure, internal 
relational behaviour, customer relational behaviour, top management support, information 
sharing, and business performance measurement system (Wong et al., 2012). These constructs 
show overlap with the enablers found by Barratt (2004), e.g., board-to board dialogue overlaps 
with top-management support, and information sharing overlaps with information based 
culture and communication & information sharing. A combination of both papers is taken to be 
as complete as possible. 

2.5 Collaboration in different life cycle stages 
Until now, there is described what supply chain collaboration entails, and what the elements are, 
inhibitors, and enablers. Little is written about the difference in collaboration between products. 
By difference in products we mean the difference in stage within the product life cycle (Figure 
1). 

Between the introduction and growth stage and the growth and maturity stage the sales 
increase. This also results in an increase in the variability in demand (Cox, 1967). In the maturity 
stage the volume of the sales becomes more stable what results in less variance in demand. In 
the decline stage the volume will decrease. It is plausible that it depends on the stage a product 
is in what kind of collaboration is needed. 

When a new product is introduced, a company wants to know if the product becomes a success 
or not. This is needed to up- or down-scale production of the new product. It is assumed when a 
product is in the maturity product stage; demand will fluctuate less compared to new 
introductions. Therefore, it is assumed a different way of collaborating is required. 

Småros (2003) describes a difference in collaborative forecasting for new products. When 
introducing new products no demand data is available, requiring more close collaboration 
between supplier and retailer. Småros (2003) found the forecasts of suppliers are performing 
better than the retailer’s forecasts when introducing new products. However, point of sales data 
could be shared in the first weeks by the retailer to check the progress of new products. 
Information sharing and decision synchronization are elements of supply chain collaboration 
(Cao et al, 2010). The type of information which is shared between two parties could differ 
depending on the life cycle stage. Also the synchronization of decisions can be different 
depending on the life cycle for example on new product introductions, promotions, assortment 
changes, and out of stock situations Småros, (2007); (Whipple & Russell (2007). It is interesting 
to study how the elements of supply chain collaboration differ based on the stage of a product 
within the life cycle. 
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3. Research method 

Introduction 
In this chapter the research method is described. It gives an overview of how the research is 
conducted and describes how data is collected. The literature review from chapter two is used to 
structure the interviews and to develop questions used in the research. Also internal records are 
reviewed to gain knowledge during the research. These methods are used to describe the 
phenomenon supply chain collaboration and to get deep insight knowledge about this subject. 

By conducting data analyses, interviews and by using the knowledge gained from the literature 
review it is possible to answer the final research question. Paragraph 3.1 describes the method 
taken for research. Paragraph 3.2 describes the sample used both for the quantitative and 
qualitative research. Paragraph 3.3 describes the instrumentation used in the research and the 
phases of the data collection. Paragraph 3.4 describes the validity and reliability of the research. 

3.1 Method 
The main reason for this research is to get in depth insights into the subject supply chain 
collaboration by doing a case study at a company. When doing a case study there is investigated 
a contemporary phenomenon within its real-life context. This is done because the boundaries of 
phenomenon and context are not clearly evident (Schell, 1992). There is focused on the 
difference between the methods and importance of elements of collaborating depending on the 
life cycle of a product. These new insights can be used to develop new ideas for possible 
quantitative research. Therefore, qualitative research is more appropriate for this research. 
Indeed, the aim is to make understanding of the phenomenon supply chain collaboration 
(Mason, 2002).  

Firstly, assumptions are checked by conducting quantitative data analyses. Secondly, there is 
made use of literature, observations, interviews, and internal records to develop understanding. 
The knowledge is gained from employees within the focal company and from the customers of 
the focal company (retailers).  

3.2 Research sample 
Quantitative research 

An internal database is used describing 208 products of the focal company what is 
approximately two-third of the total assortment. The other products do not have enough data 
points and are taken out of the research. This database entails demand data of 2014, regarding 
the mean of demand per week and standard deviation per week of these products and the 
forecast of demand and forecast error. 

Qualitative part 

Qualitative research is done by using semi-structured interviews. These interviews are held with 
people within the focal company and customers of the focal company. The purpose of these 
interviews is to gain insights regarding the way of collaborating between partners, dependent on 
the stage a product is in. Therefore the unit of analysis are on dyadic level, because both the focal 
company and customers are used as input. Purposive sampling rather than random sampling is 
used, because the aim is to get in depth knowledge about the subject supply chain collaboration. 
During the research, new insights are gained what could mean new informants are acquainted. 
However, there is developed a list with initial interviewees who are presented in table five and 
six. This list is developed to answer the question if the way of supply chain collaboration is 
dependent on what stage a product’s is in the life cycle. Therefore, it describes the situation that 
is found and also implications are made what can be altered in the organisation.  
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informants within the focal 
company 

Function 

Account management: Point of contact between the focal company and the retailer. Has daily 
contact with customers regarding sales, promotions and other customer 
related topics. Also involved with the initial coverage when introducing new 
products.  

Category management: Is an expert for the whole product category, so also has insights in 
competitor products. Has direct contact with the retailer in order to achieve 
the growth for the category as a whole, for example salty snacks. Is also 
consulted with new product introductions. Makes the first estimations for 
sales when introducing products and also tracks the progress of all products 
in the category. 

Marketing:  Develops new ideas to introduce into the market and develops campaigns 
around new products or promotions. 

Commercialization: Are project / change managers and help to develop an idea through several 
stages until it is introduced into the market. 

Demand planning: Makes the demand forecast for all products and translate these together 
with supply planning into production forecasts. These people use figures 
from the past, but also work together with sales to make updated estimation. 
Also in close collaboration with customer service to check if new products 
are listed at the customers. 

Customer service 
manager 

Has profound relations with all retailers at supply chain level and is a 
convenient contact to get insights from and to make appointments with 
retailers. Is also in direct contact with supply chain managers at customer 
side. 

Management level 
supply chain:  

Develops plans on strategic level regarding the management of the supply 
chain of the focal company. Also has the role of customer collaboration 
manager, to develop plans together with customers to create supply chain 
benefits. 

Table 5 - Informants within the focal company 

 

Informants at retail-side Function 

Supply planning: People who translate the demand into a forecast, which is sent to 
the focal company. 

Management level supply chain:  It is convenient to have insights from higher management level. 
This to get insights into the subjects, which are important on the 
agenda. 

Table 6 - Informants at retail-side 

For information at the retail-side also an internal report is used to gain knowledge. This report is 
called ‘the advantage group’1 Advantage is one of the leading business-to-business market 
research companies operating worldwide. Advantage helps clients create more rewarding 
business relationships through benchmarking. This report benchmarks the biggest suppliers in 
the fast moving consumer goods market on several aspects. Also supply chain management is a 
separate business function. Interview results are available which can be used to gain insights in 
how retailers think about the supply chain function of the focal company. The person who 
developed the report can be contacted to get more in depth knowledge of the report.  

                                                             
1 The full TAG-report is available upon request 
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3.3 Instrumentation / data collection 
Quantitative part 

For the quantitative analysis a list with products is used. These products need to be classified 
into the product life cycle stage they were in when the data was gathered. The product can be 
either in the introduction, growth, maturity, or decline stage (Figure 1). These stages are well-
grounded in theory and can be used to classify the products. 

The brand managers are asked to assign each product to a stage. To be more objective, also the 
demand planners of the different brands are asked to assign each product to a stage. The 
answers are validated and differences are discussed with the two parties. This will lead to a list 
with each product assigned to a stage. 

Data analyses are done using SPSS. The data is separated into four groups, depending on the 
stage a product is in the life cycle. There is checked if there is a difference in variance in demand 
depending on the stage a product is. To check if there is a significant difference between groups 
an ANOVA and Kolmogorov-Smirnov test is used.   

Qualitative part 

For the qualitative part semi-structured interviews are conducted. These interviews are 
recorded to capture the interview and transcripts are used to code information gathered from 
the interviews. The analysis of qualitative data is sometimes described as a subjective process, 
thriving upon the intuition of the researcher (Aken et al., 2012). However, there are methods 
which explain how raw data turned into findings and conclusions. There are two main 
approaches i.e. grounded theory approach, which is data-driven and the template approach, 
which is more theory-driven (Aken et al., 2012). Therefore, there is chosen for a template-
approach, because we will test a theory based on the data which is gathered. The template 
approach assumes it is known in which phenomena new insight want to be created. The 
conceptualization of these phenomena is the template for analysing data. Miles and Huberman 
(1994) present a large collection of template-based techniques to structure and analyse data. All 
relevant parts of the interviews are placed in a cell of a matrix. Different aspects are analysed at 
the same time, using different people and groups. The different people are placed in rows and 
the different aspects in columns. The cells of such a matrix contain information about a 
particular person or group with regard to a particular phenomenon (Miles and Huberman, 
1994). This way the data is displayed in a systematic way, what gives more structure and gives 
the opportunity for valid analysis. There is made use of a second coder, who will fill in the matrix 
independently. This is done to check if the same decisions are taken by the different coders. 
When there are differences in opinions these need to be discussed. This way results are more 
objective, because two independent people coded the results of the interviews. 

An exploratory, largely descriptive study is done. Therefore, the parameters or dynamics of a 
social setting are unknown. Closed-ended devices or initial instrumentation are inappropriate. 
Semi-structured interviews are used to have some guidance. However, other questions can be 
asked if needed. When a semi-structured interview is used a set of questions is already 
developed beforehand (Dawson, 2002).  

At the beginning of the interview introductory questions are asked to establish a relation with 
the interviewee (Blumberg et al., 2011). This is an introduction of the interviewer, the content of 
the interview, and questions to make the interviewee feel comfortable.  

Saunders et al. (2003) described that the investigator is not required to follow a specific order of 
questions but can vary in order depending on the flow of the conversation. In this research there 
are three main topics of interest, i.e. supply chain performance, supply chain collaboration, and 
the different life cycle stages of products. All questions are categorized under above mentioned 
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topics (Dawson, 2002). Interview questions within the topics begin with general questions 
regarding the subject and will become more specific during the interview (Dawson, 2002). There 
is started with the topic supply chain performance. After that the elements, inhibitors, and 
enablers of supply chain collaboration, found in literature, in general are discussed. The final 
topic is the differences in above mentioned elements depending on the life cycle stages of 
products. 

In the design of the interviews the topics are structured and initial questions are developed. A 
template of the interview can be found in Appendix 4. During the interview follow-up questions 
are used to gain more in-depth knowledge about a certain topic and to check if the interviewee is 
understood correctly. Probing questions will also be used to refer to a specific part of an answer 
(Blumberg et al., 2011). Structuring questions are used when a certain topic is covered 
sufficiently before moving to another topic. As a closing question the interviewee is asked if 
there are any topics missed from his/her opinion, if this is the case this subject is discussed. At 
the end of the interview, the interviewee is thanked for his/her time. 2 

3.4 Validity and reliability 
Quantitative part 

The reliability of the quantitative part of the research is strong. Analysis on the database with 
products could be replicated and a second analysis should give the same results. A data analyst 
from the focal company checks the analyses to ensure the quality of the analyses. The analyses 
are done on products of the focal company only. This is a limitation of the study; results are less 
generalizable because only products of one company are analysed.  

Qualitative part 

To make the interpretation of interviews less subjective the template approach and a second 
coder is used (Miles and Huberman, 1994). This is done to ensure that if the first coder is biased 
in some way discussion is needed when results are processed and conclusions are drawn. By 
making use of the template approach the internal validity is enlarged. By interviewing different 
people from multiple disciplines within the company a more accurate representation is 
developed as well. Interviews are held on a dyadic level, with people from the focal company and 
the customers of the company. This will give in depth insights into the studied relationships, but 
results will not be generalizable. The interviews are planned, however when progressive 
insights are gathered and more data is needed secondary interviews are held. These secondary 
interviews will zoom into the subjects where additional information is needed.  

                                                             
2
 Transcripts are available upon request. 
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4. Results 

Introduction 
In this chapter the results of this study are presented to answer the sub questions described in 
chapter one of this research. 

At first, quantitative analyses have been conducted on sales data from 2014 presented in 
paragraph 4.1. Using this analysis, the assumption is checked regarding the difference in 
variability among product life cycle stages. After the assumption is checked qualitative data was 
gathered using interviews, internal documents, and a benchmark report. The information found 
in the interviews are described in paragraph 4.2 

4.1 Quantitative analyses of demand data 
At first, demand data was checked for the total product category of the focal company to check 
the assumption of different variability in demand among groups. 

4.1.1 Descriptive statistics 
An internal database of 208 products has been used describing the demand data of 2014. This is 
approximately two third of the total product assortment. The other products had too few data 
points to be used in the analysis. After the cleaning of data brand managers and demand 
planners of the different categories divided the products into four groups (Table 7). 

Amounts of products per category Average mean 
per stage 

Average standard 
deviation 

Median 

Introduction 13 1349 1093 927 
Growth 15 1882 946 740 
Maturity 155 2269 1167 625 
Decline 25 916 409 399 

Table 7 - Product portfolio (4 life cycle stages) 

Table 7 shows the average mean and average standard deviation per group. The average mean 
of demand will go up when it goes from introduction towards the growth and maturity stage. 
The average mean will cave when products go from the maturity towards the decline stage. This 
is also in line with the findings from the literature review written in paragraph 2.5. The standard 
deviation is used to analyse if there are differences between groups in demand variability. The 
standard deviation of demand of each product is used and divided by the mean of each product. 
These values are used to see if there is more variability in demand between groups. 

4.1.2 Analysis 
At first an ANOVA test was conducted to check if there are significant differences between 
groups in demand variability. The ANOVA did not give a significant result (0,815), which means 
there are not found significant differences between groups based on the life cycle stage a 
product is in. After the ANOVA, a Kolmogorov-Smirnov test was conducted to check the 
difference in distribution between groups (Appendix 2). This was done to check if the 
distributions between groups differ significantly. There are found significant differences 
between the distributions of groups. This means the reach of the standard deviation of demand 
differs between groups. However, this analysis cannot determine what is causing the differences 
in groups. Only a separation between life cycle stages is not covering all differences. During 
interviews, retailers told that promotions bring fluctuations in their ordering. A lot of 
promotional volume is sold during the growth and maturity phase. Because the database did not 
separate demand in base and promotional volume further analyses could not be conducted to 
see the influence of promotions.   
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4.2 Qualitative analyses of interviews 
Interviews at the focal company have been conducted (N=8) with people from various 
backgrounds at the supplier side. Three retailers have been interviewed because of the limited 
amount of time. To complement the interview data a report has been used called the TAG-report 
to get more insight from the retailer perspective. At first the findings regarding supply chain 
performance are presented. After that the elements of supply chain collaboration are discussed 
using information found in the interviews. In the end the four product life cycle stages are 
discussed with the characteristics and challenges in each stage. 

4.2.1 Supply chain performance  
As discussed in the literature review two frameworks are used to measure supply chain 
performance. The frameworks have been mapped on the internal supply chain performance 
metrics found in the interviews and internal records. A summary of the findings can be seen in 
Table 8. Supply chain collaboration can positively impact these performance metrics. Therefore, 
this matrix is developed to see which internal metrics are used to describe supply chain 
performance within the focal company and which influence supply chain collaboration has. 

From interviews within the focal company the focus on output is very important. The customer 
service manager said: “The output aspect is fixed because this is the most important 
performance indicator within the supply chain. The service to customer of 99% plus is a sacred 
metric which is of vital importance to ensure on shelf availability. “Demand planners told that: 
“Service to customer is most important. Only when there are serious problems with stock levels 
at our distribution centre this could be an issue. In these times quotation takes place to ensure 
on shelf availability at all retailers.” This can also be seen from the key performance indicators 
(KPI’s ) in Table 8, because they all serve to maximize the output in the form of high customer 
service except the cost aspect. The KPI’s regarding costs and inventory are measured by the 
amount of days on hand stock: On hand Inventory/ (7 days average forward demand / 7). 
Customer service is measured using: # cases delivered on time/ # cases ordered and forecast 
accuracy is measured by 100% - SUM(Abs forecast error)/SUM(Actual value). 

Internal supply 
chain performance 

metrics 

Description Performance measure 
(resource, output, 

flexibility) 

Level 

Service level Order fulfilment 
and timeliness 

Output Strategic (non-financial) 

Forecast accuracy Absolute accuracy, 
absolute error and 
bias 

Resource, Output Tactical  
(non-financial ) 

On Shelf 
Availability 

If the product can 
be bought by 
consumers 

Output Strategic /Tactical 
/Operational 
(non-financial / financial) 

Cost Reduction of total 
supply chain costs 

Resource Operational / Tactical 
(financial) 

Inventory Amount of stock on 
hand 

Resource / Flexibility 
/Output 

Operational (financial) 

Joint business 
plan 

Joint KPI’s between 
two companies / 
joint decision 
making 

Flexibility / Resource / 
Output 

Strategic / Tactical (non-
financial) 

Customer service Response time 
when problems 
occur 

Output / Flexibility Strategic / Tactical  
(non-financial) 

Table 8 – Supplier supply chain KPI’s  mapped to frameworks  
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“The customers want to have full orders, so it is our task to keep delivering.” Because the mutual 
goal is on shelf availability both parties want to work together to maximize this. Therefore, five 
of the seven KPI’s are of non-financial nature because they try to maximize on shelf availability. 
The KPI’s, regarding cost and inventory, are the next step to become more efficient while 
remaining the high service level towards the customers. The retailers also have several KPI’s in 
place as described in the TAG-report (Appendix 1) and discussed during interviews. These KPI’s 
correspond to the KPI’s mentioned in Table 8.  

The on-time delivery of a complete and accurate order is of vital importance as described in the 
TAG-report. Also during the interviews retailers said: “The most annoying what could happen is 
when we have empty shelves due to a stock-out.” The retailers told the stock-outs can be caused 
by both the supplier and the retailer. Stock-outs could be caused by a supplier due to production 
problems and at retailer side because of errors in ordering volumes. Therefore, the other 
important supply chain performance indicator from retailers is the collaboration on forecasting 
to prevent out-of-stocks. 

The ultimate goal of both companies is selling as many products as possible. This can only be 
achieved by having ‘on shelf availability’ so that consumers can buy the products. The resource 
component of the framework is representing this on shelf availability, because it stands for a 
high level of customer service. However, this is a result of resource and flexibility. The 
interviews revealed a shift in focus depending on the life cycle at the supplier side. Flexibility is 
most important in the introduction and growth stage and this focus shifts towards the resource 
component in the maturity and decline stage.  “When we introduce new products it is important 
it is a good product and it is on the shelf. This means we have less focus on efficiency because we 
build high stock at our warehouse. However, we have a lot of flexibility and can respond to 
changing demand patterns.” “In the first twelve weeks after introduction, out-of-stocks are non-
acceptable; it is a hard criterion in the yearly objectives of a demand planner.” “When delisting 
takes place demand planners make a plan for zero obsoletes because these are costly. This can 
sometimes result in out-of-stocks of the old product. Sometimes you take the risk because 
another production run is too costly because it will result in a lot of obsolete products.” This has 
been visualized in Figure 6. The differences between life cycle stages were already found by 
Aitken et al. (2003). But this also has an impact on the way of collaborating with supply chain 
partners. In the introduction and growth stage flexibility is wanted, therefore timely accurate 
information is needed to adjust production. In the maturity and decline stage different 
information needs to be shared to become more efficient.  

The retailers expect full delivery of products in every stage. However, internally they also look 
towards efficiency when old products are replaced with new products. Results from the TAG-
report revealed that retailers find it important that suppliers proactively and timely send 
information regarding the status, adjustments and changes of an order. This could be a point of 
improvement between the supplier and retailer. 

 

Figure 6 - Supply chain performance focus 
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4.2.2 Supply chain collaboration elements from the supplier and retailer 
The KPI’s of supply chain performance have been described in the previous paragraph. Supply 
chain collaboration impacts these KPI’s positively and are the focus in this paragraph. The 
interviews were structured based on the elements of supply chain collaboration described in the 
article of Cao et al. (2010) and the enablers and inhibitors described by Barratt (2004). Key 
findings of the interviews are given below. The full analyses of the interviews can be found in 
Appendix 3. 

Information sharing 
In general there is little information sharing between the supplier and retailer: “Retailers are not 
very eager to share data. Because of the good relation and if we can show a need to have data 
they will share it.” The sharing of data is done during special events, for example new production 
introductions, promotions, out of stocks, and delisting of products. During new product 
introductions, information regarding week of introduction, amount of stores, reference product, 
and actual sales of the first week is shared. “It is hard to determine the initial volume to order, 
because we do not really know the new product.” This was a reaction of a retailer during an 
interview. It would help the retailers if information is shared regarding the targeting of a new 
product.  
 
Before promotions take place, plans regarding promotion volume are shared between the two 
parties. If there is a shortage in products, retailers and the focal company work together to 
reduce the out of stocks in stores. “During out-of-stocks we get the inventory level of every 
distribution centre on a daily basis. With this information we can reduce the amount of out-of-
stocks at the store level.” When products will be delisted (decline stage) the amount of inventory 
in distribution centres and stores can be shared in order to optimize the latest production 
schedule. “You have a very good idea about the regular flow of products. The fluctuations such as 
for example high peaks during promotions or the decline of sales form the challenge for the 
supply chain. When these events occur, more information exchange is needed between parties to 
maximize the result for both parties.” 
 
Goal congruence  
The goal congruence can be linked to the supply chain performance indicators as described in 
paragraph 4.2.1. Both parties want to earn as much money as possible, however this can only be 
achieved by having products available for consumers. “The only way we can send an invoice to a 
retailer is by delivering the products. This works the same at the retailer-side because products 
can only be sold when they are on the shelf.” The on shelf availability is of great importance of 
both parties and therefore goals are quite aligned. “We need to have a 99% plus on-time delivery 
and this is the same for the distribution centres of the retailers towards the shops.” 

Decision synchronization 
If promotions are done, both parties make a plan and these are discussed with each other. “Eight 
weeks before promotion we send a plan to the retailer. Four weeks before a promotion we get it 
back from the retailer. If there are large discrepancies between the plans these will be 
discussed.” The outcome of this discussion is a final plan with the promotion volume agreed by 
both parties. During new product introductions there is a separation between account exclusive 
and nationwide introductions. With account exclusive products the amount of decision 
synchronization is higher. Synchronization is done on initial base demand, amount of stores, 
ordering volume of distribution centres to fill stores with initial volume, and the method of 
marketing and promotion. “All products that are made are for a specific customer so the volume 
is a joint decision.” With account exclusive products, retailers can differentiate from other 
retailers and are therefore more willing to collaborate with the supplier. When doing nationwide 
introductions decision can also be synchronized but incentives of the retailers are lower. During 
a new introduction a reference product could be given to trigger the replenishment of the 
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product. Two retailers said when a new product is introduced the timing needs to be more 
synchronized. 

Incentive alignment 
The products made by the supplier are perishable and therefore a ‘best before date ratio’ has 
been agreed on by retailers and supplier. This ratio is always the same for nationwide products; 
however, the shelf life is lower with account exclusive products. This is due to the higher risks 
because all the stock available is for one particular retailer. There are also given incentives when 
retailers comply with goals stated in the contract; however these are confidential. 
“Remuneration structures are described in the yearly deal, an example is the percentage of full 
trucks and full pallets that need to be reached to get a discount.” “The first reaction of retailers is 
“you can take the pain.” This is the start and during discussion an acceptable solution for both 
parties is reached.” There is found from the interviews and internal records that there are not 
really formalized structures in place to do incentive alignment. 

Resource sharing 
The focal company is a market leader for different categories of the retailer. The retailers have 
10.000 SKU’s and cannot check all categories. Therefore, retailers appoint the market leader of 
that category to maintain the category and make it grow. The category manager of the supplier 
develops a vision to make the category grow and can be seen as an objective consultant and can 
therefore be seen as an ultimate form of resource sharing. “As category manager you are 
responsible for making the category grow as a whole at the stores. Therefore, a category vision is 
developed to see where we stand as a category in five years. This vision is translated to the 
specific needs of a retailer by working together on this.” “An expert that develops a demand 
forecast at the retailer can be consulted to see what kind of knowledge can be distilled from the 
daily information that is sent by the retailer.” Shared projects can be set up to improve supply 
chain efficiency. During these projects both parties invest time and knowledge is transmitted 
between the two parties. 
 
Collaborative communication 
As the supplier is market leader in several categories of the retailer, the relationship between 
the supplier and retailers is equal. Account management communicates daily with the retailers. 
This communication goes both ways. “We need them to sell our products, but they also need us, 
otherwise a big portion of the shelves will remain empty. Being a big player, this is easier 
compared to a smaller supplier where the retailer has more power.” “It feels like an equivalent 
relationship where communication comes from both directions.” 
The category manager from the suppliers has monthly meetings with the category manager of 
the retailer. The content of these meetings are the performance of the category and ways to 
improve this. When special events occur the demand planners of different categories of the 
supplier have contact with the retailer, this contact is from one direction. However, the first 
contact is always through account management. 

From a commercial point of view the contact is daily and from both directions, at supply chain 
level this is somewhat different. “On the level of the customer service manager this also goes 
both ways. This communication goes about improvements and to share information regarding 
risks. Retailers mostly talk about deliveries that were not done properly and what was the cause 
of this.” The mode of contact at supply chain level is mostly incident driven from the retailer’s 
perspective. The demand planner told that on his level only the supplier makes contact with the 
retailer and not the other way around. The contact of the supplier is mostly driven to get mutual 
benefits by collaborating with the retailer. 

“Sometimes subjects are agreed on at commercial level, but it takes time to get this into the 
organization of the retailer. These things are only detected when retailers for example keep 
ordering an old product instead of the new one.” People from the supply chain department at the 
supplier want to establish more close relationships with people from the supply chain 
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department at the retailer. They hope that if problems occur in the supply chain they can have 
faster solutions by communicating with people at the retailer side. 

Joint knowledge creation 
When a new product is introduced there is discussed how this product can be made successful. 
This is joint effort and especially with account exclusive products. “The mutual goal is to make 
the new product introduction a success for both parties.” The category manager of the supplier 
develops a general category vision. This vision is shared with the retailers and is adjusted in 
consultation with the retailer to align these with their special needs. Joint improvement projects 
are set up to gain mutual efficiency benefits. One example is that the retailer explains their 
demand forecast information to the supplier. This will give new insights into the demand at the 
stores for the supplier and can lead to higher forecast accuracy, which will lead to a better 
service level. 
 
Points of improvements 
Each interviewee was asked what they thought an improvement could be regarding the current 
way of supply chain collaboration. These answers gave new insights which could not be grouped 
under the elements of supply chain collaboration. These answers gave a new insight that the 
focal company is looking at events when collaborating instead of focussing the life cycle stage of 
a product. The people within the focal company described that collaboration with the retailers is 
always done on event at the moment. They also said they wanted to expand these activities but 
this will take time. The answers given below are regarding events and also the structure 
between the two companies: 

- “Delisting of products has a high level of risk regarding costs and I think optimization can 
be reached at that point.”  

- “New product introductions are a point where collaboration could help to get timely 
information about the success in the market. This information can be used to up- or 
downscale production.” 

- “Promotion plans are shared at the moment. However, decisions need to be 
synchronized better if volumes deviate from the initial developed plan.” 

- “Closer relations are needed between the supply chain departments of the supplier and 
the retailers. This is needed because sometimes communication takes place on 
commercial level and lingers in the supply chain organization of a retailer.” 

- “Retailers will share information with us if we can show a need for this. We also need to 
show them what we have done with this information so they know it can be valuable.” 

- “We need to have points of contact with the supply chain department of retailers. We do 
not even have to share daily information. If we are in close contact with key persons at 
the retailer’s supply chain department we can communicate with them directly on 
critical moments. Examples of critical moments are: new product introductions, delisting 
of products, loading of promotional volume, and out of stock situations.” 

 
These points of improvements are general statements not separated by the life cycle stage of a 
product. However, some statements can only occur in a specific stage. The findings from the 
interviews are used for the managerial implications of this study. 
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4.2.3 Life cycle stages of the products 
During the interviews information was gathered regarding the different life cycle stages of the 
products of the focal company. This resulted in information about the characteristics, timing, 
current process of managing each life cycle, challenges during each life cycle stage, and the 
emphasis of supply chain performance. Because each stage is discussed separately there can be 
distinguished if it is useful to separate supply chain collaboration based on the life cycle stage. 

Introduction stage 

New introductions can be business breakthroughs (new category), category reframe (new 
product in existing category) or a brand refresh (new flavor or line extension) and can be listed 
nationwide or account exclusive. The timing of the introduction stage of products is in the first 
two weeks after introduction. “Nationwide introductions have more pressure from the 
suppliers’ perspective.” The supplier already invested a lot of money in the new product and 
retailers must be convinced to put it in stores. This is different with account exclusive products, 
which are a joint effort between the supplier and the retailer. Retailers are more eager to invest 
time and budget from their side when a product is account exclusive, because they can use the 
product to differentiate from other retailers and get customers to their stores. Preferably, 
promotions are not done in the first five to six weeks because the product lacks a steady base 
demand. However, marketing and sales want customers to pick up the new product as quickly as 
possible to get the product on rotation. 

Marketing develops a new value proposition. Category management of the supplier develops a 
game plan, which includes the amount of stores in which the product will be sold and the 
rotation per week of the product based on a reference product. Account management discusses 
with category management on the numbers in the game plan and agrees to the final numbers. 
These numbers are input for demand planning to develop the first demand plans to fill up the 
pipeline and to cover the sales of the first weeks. This plan is input for the supply planners to 
manage the plants. 

Challenges found during this stage are: 

- “We need to remind retailers to order the new product instead of the old product; this is 
sometimes forgotten by the retailers.”  

- “The timing when a product will be in store can change from time to time. There are 
mutation moments; however it could take a while before retailers start ordering the new 
product.” 

- The size of initial order quantities, to fill the pipeline of the retailer, is difficult to 
determine (depends on the amount of stores, rotation figures, shelf size, reference 
product). It also depends on the retailer, some retailers do a quicker pipeline fill and 
product introduction compared to others. 

- The initial rotation figures towards consumers are unknown. The rotation of a product is 
not a straight line, there is a peak in the introduction period and after twelve weeks it is 
going down somewhat and becomes steady. 

These issues result in challenges for the supply chain department of both the supplier and the 
retailer. On shelf availability is the common goal between the parties which they both try to 
ensure. It was found that during new product introductions information should be shared and 
decisions should be synchronized between the two parties. During the interviews with retailers 
they said that: “Communication regarding new product introductions and weeks of transition 
can be improved.” Also in interviews at the focal company there was said: “Decision 
synchronization should take place regarding the moment of transition from an old to a new 
product, the reference product and weeks to fill the pipeline, and the amount of distribution 
centres and stores the product will be on the shelf.” 
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Growth stage 

After two weeks of the introduction there is a peak in demand. This takes approximately twelve 
weeks when it will become somewhat steady. This can be seen as the start of becoming more 
mature. Heavy marketing and promotion is done in the growth stage to get the product on 
rotation. The timing of the growth stage is between three and twelve weeks after introduction. 

Marketing and category management track the initial numbers of the product, these numbers 
have a lag of four weeks. Marketing has a marketing calendar to show in which weeks 
commercials and other product support mechanisms are used. Account management has close 
contact with the retailers and discusses initial promotion volumes. These volumes are inserted 
into a program called ‘promote’. Account management has weekly meetings with demand 
planning. The volume of base and promotion volume of upcoming twelve weeks are central in 
these weekly meetings. 

Challenges found during this stage are: 

- “Sometimes the moment of mutation shift. For example, the game plan describes the 
retailer will have the product on shelf in week twelve; however the retailer only starts 
ordering in week fourteen. This will result in a lower demand in week ten until twelve 
but will result in a peak demand in week thirteen and fourteen when a retailer has the 
pipeline fill.” 

- “A product can be phased into the market in stages. This means the product will first 
only be available at retailer 1, after two weeks retailer 2 etcetera. This will result in a 
long unpredictable growth stage. This is hard to manage because the timing of mutations 
of retailers differs and some buy the old product and other the new one.” 

- “It is difficult to track the success of a product because actual sales data have a four week 
delay.” (Nielsen data) 

- “The moment and volume of the first promotion is a challenge. It is already hard to 
determine the base demand of a new product. Promotion volume on top of this 
unpredictable base demand makes forecasting even harder.” 

During the interviews with the retailers there was said: “The amount of products sold do not 
deviate that much, only promotions are causing big differences in volume sold.” It is hard for the 
retailers to determine the extra amount of volume. When it is a fast moving product they care 
less because it will be sold anyway. However, with slow-movers it hard to determine the extra 
volume sold in promotion. This is also the case with new products, because retailers are not 
familiar with the product and do not have feeling of amount of volume that will be sold. “It 
would be nice if there is more decision synchronization and information sharing during 
promotions.” One of the retailers said: “It would be nice if the distribution centre sends the 
promotion volume of products to us automatically. This saves time from my side to determine 
the promotion volume and will result in less supply chain variability.” This means, retailers 
would like to work together with the supplier to make more shared decisions regarding 
promotion on products in general. The success of products in the growth stage are hard to 
determine for both parties; synchronizing decisions based on mutual information sharing could 
result in better supply chain performance. 
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Maturity stage 

Products which are in the maturity stage are seen as daily business, because there is established 
a steady base demand. There is made use of an ABC analysis to track products based on margin 
and volume. Products with high volume and high margin (A) are given more time compared to 
products with low margin and volume (C). Promotion volume is put on top of the base demand 
volumes and sometimes marketing is done when sales numbers drop. This is done to give the 
product a boost and to get it on the previous level of rotation. Products will enter the maturity 
stage between twelve and sixteen weeks when the demand becomes more steady and 
predictable. 

There are weekly meetings between demand planning and account management to discuss the 
numbers for the upcoming three months. Base demand and promotional volumes are discussed 
weekly between demand planners and account managers in sales and operations planning 
meetings (S&OP). Demand planners give information regarding base demand and seasonality 
and account managers give input about the promotion volumes. These numbers are discussed 
internally what will be input for the production plan. 

Challenges found during this stage are: 

- “The number of promotional volume in the developed plan should correspond to the real 
promotion volume that is ordered by the retailer.” 

- “An increase or decrease in the numbers of stores where the product is on the shelf can 
have a significant impact in the amount of products sold.” 

During the interviews there was found that shared decisions are made on the promotion 
volume. This is a big amount of the volume of products in the maturity stage, because a lot of 
promotion is done on the products of the focal company. The promotion volume is accorded 
between account management and the retailers and internally between demand planning and 
account management. However, it is found that the promotion volume ordered by the retailer is 
sometimes more than the original plan. “Some retailers buy more promotional volume than was 
originally in the plan. If this happens we check the volumes that were already send and our own 
stock level at the distribution centre. If the stock level is sufficient enough we will send the 
products towards the retailer. This will result in a discussion about the price because the 
retailers want to have it against promotion price instead of the regular price.” The process of 
synchronization of decisions on promotion resulting in a shared plan is in place. However, 
processes are lacking when the amount of promotional volume is deviating from the plan. 
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Decline stage 

Products in the decline stage will eventually result in delisting of these products because they 
are not profitable enough. There are two kind of delistings. Delisting driven from the market: 
The sales drop and the retailer tells the supplier they want a different product on the shelf at the 
next moment of mutation. The supplier needs to check if they have a new product or can put a 
different product on a wider phasing on the shelf. Delisting driven by supplier: The category 
manager of the supplier identifies a drop in sales and checks new value propositions which can 
replace the product. This is discussed with account management who will discuss it with the 
retailer. If an agreement has been reached there will be a product rollover from the old to the 
new product. The timing of products in the decline stage is not really clear in numbers of weeks. 
There will be spoken of a decline stage when sales begin to drop and become less compared to 
the initial base demand.  

When this is the case, account management will have meetings with the retailers and discusses 
the disappointing results of a certain product. Account management will discuss this with the 
category manager to check the possibilities. Eventually this will lead to the delisting of a product 
and the introduction of a new product or a broader phasing of an existing product. The retailer 
will send an in- out list to show the products which will be delisted and new products that will 
be introduced into the shelf.  

Challenges found during this stage are: 

- “Sometimes the numbers of stores are scaled back by the retailer without prior notice. 
This means the amount of stores the product is sold will be lower which has a huge 
influence on the amount of products sold.” 

- “It is hard to retain customer service in terms of delivery, while keeping the amount of 
obsoletes as low as possible when products will be delisted.” 

- “Shelf-size could be at stake if a competitor has a better product. It is of big importance 
we have enough good products which have a high selling volume.  These products can be 
used to fill the gap from the delisted product. Otherwise we need to have a new product 
which can replace the old product.” 

During interviews it was found that the decline stage is difficult for the suppliers. Retailers 
expect a high customer service. However, when the amount of products sold will become lower 
and the amounts of stores are reduced the chance of obsolete products becomes higher. There 
was also found that there is less focus of account management and the retailers compared to the 
other stages which could result in high amount of obsoletes at the supplier. “At the moment 
when a product comes into the decline stage the general trend at the supplier is to leave the 
product as is. There will be focussed in time and budget on new products.” Also retailers are 
focussing on new products, because products in decline stage have no priority because they look 
into the future. However, there was found in the interviews that retailers sometimes forget to 
stop ordering on the old code. “We sometimes see that retailers are ordering on the automatic 
pilot and keep ordering the old product instead of the new product.” 
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5. Discussion 
In this chapter the main outcomes of this study are discussed. There is made an interpretation of 
the findings. At first the findings regarding variability of demand are discussed. This is followed 
by the findings regarding the differences in supply chain collaboration dependent on the life 
cycle. After that, the elements of supply chain collaboration are discussed. Finally, the power-
balance between the supplier and retailer is point of topic. 

Quantitative analyses regarding demand variability 

At the start of the research there was found in literature that the amount of variability in 
demand will be higher with new products, compared to more mature products. Therefore, the 
assumption was made that the amount of variability in demand could be explained depending on 
the product life cycle stage. The analysis in this study could not find significant differences 
between the groups. Therefore, the assumption this can be explained only by the difference in 
life cycle stage is likely to be short-sighted.  

Quantitative analyses could not find a significant difference between the four groups. This could 
be explained because other factors play a more significant role. During interviews retailers told 
promotions have a high influence in the amount of products that are ordered. Promotions are 
done on products which are in the growth and maturity stage and this could have an influence 
on the variability in orders. This is in line with the findings of Lee et al. (1997) who find that 
price fluctuations could influence order variability in the form of forward buying. This happens 
when retailers buy more products against a lower price and will have stock for a couple of 
weeks. This problem was also found during this research as found in the interviews. Also 
marketing actions could have an influence on the amount of sales and order variability because 
they influence short-term sales (Pauwels et al., 2004). There was not made a separation on the 
type of products during analysis. The firm is developing products for three different kinds of 
shelves in the supermarkets. The variability in sales could be different between the product 
groups, i.e. cereals, nuts, and chips. The quantitative analyses were only used to check initial 
assumptions. Therefore, no further analyses are conducted in this study because they cannot be 
used to determine the influence of supply chain collaboration what is the main purpose of this 
study. 

Supply chain collaboration dependent on life cycle stage 

This research started with the assumption that the implementation of supply chain collaboration 
is dependent on the life cycle stage of a product. Therefore, the life cycle stages are used to 
structure the results in chapter four. However, during the interviews there was found that 
suppliers collaborate with retailers differently, depending on the events that occur. The focal 
company did not separate the way of collaborating based on the product life cycle stage, but on 
special events that occur. The events that were found during this research are new product 
introductions, promotions, out of stock, and delisting of products. During these events the 
supplier and retailer have closer collaboration in the form of more information sharing and by 
synchronizing decisions. This is consistent with the findings of Småros (2003) who describes 
that new product introduction requires a closer collaboration between supplier and retailer. 

The way of collaborating that was found during this research is in line with the research of 
Whipple & Russell (2007), who developed a typology of collaborative approaches to understand 
the characteristics, benefits, and limitations of different collaborative approaches. This research 
resulted in three types of collaboration, i.e. (1) collaborative transaction management, (2) 
collaborative event management, and (3) collaborative process management, to differentiate the 
CPFR concept, which is a comprehensive step by step guide for supply chain collaboration. This 
differentiation can be seen as a guide of which approach to select when supply chain partners 
choose to collaborate. The supplier and retailers in this research use a type 2 collaboration 
method, focussing on key events. 



41 
 

 

In collaborative event management the focus is on joint planning and decision-making around 
key events, for example new product introductions or promotions, rather than sharing data of all 
SKU’s or discussion over all products. During this study four major events were found which are 
used to collaborate with the retailers. The list of events found in this research will not be 
conclusive, as there could be more events. This way of working can be explained by the trade-off 
between the amount of time invested in collaboration by both parties versus the mutual gains. 
The mutual gains are bigger during special events because on shelf availability is at risk. By 
sharing information and decision synchronization during these special events the mutual goal, 
on shelf availability, can be optimized. Supply chain collaboration is found to positively impact 
supply chain performance. However, the amount of time and resources invested in this 
collaboration is seen as a big inhibitor of supply chain collaboration. Focussing on key events is a 
first step from transaction management towards a more collaborative relationship. If there will 
be moved towards collaborative process management the life cycle stages can be used to 
describe the challenges of each stage. 

The elements of supply chain collaboration 

In this research there was made use of the seven supply chain collaboration elements developed 
by Cao et al. (2010) complemented by the inhibitors and enablers of Barratt (2004). During the 
interviews all elements have been point of discussion. Three of the seven elements were central 
in each interview. First, goal congruence between the supplier and retailer was important. 
Because both parties had the main goal of on shelf availability there was a mutual goal which 
brings both parties closer to each other. Second, there was the element regarding the sharing of 
information. The sharing of information was seen as an important way to improve the supply 
chain performance. Information sharing was done at special events and the type of information 
shared was different dependent on the event. The third central element in each interview was 
the synchronization of decisions depending on the event. 

The other elements, incentive alignment, resource sharing, collaborative communication, and 
joint knowledge creation, were also mentioned during the interviews. However, it seemed that 
incentive alignment was not used that often between the companies what could be an 
opportunity to explore. The other two elements, resource sharing and joint knowledge creation 
were only done when joint projects were started. These projects were initiated to get more 
efficiency. However, this in turn results in the synchronization of decisions and sharing of 
information. Also collaborative communication is needed to achieve above mentioned elements 
and can be seen as a prerequisite.  

Power-balance 

In this research it was found that the retailers are quite willing to collaborate with the supplier. 
This is not in line with previous research which found that retailers in fast moving consumer 
good business are naturally reluctant to share information with suppliers (Weele, 2010). There 
could be a difference between intrinsic and extrinsic motivation when collaborating with supply 
chain partners. Intrinsic motivation is doing something because it is inherently interesting or 
enjoyable while extrinsic motivation refers to do something because it leads to a separable 
outcome (Ryan & Deci, 2000). It is interesting to see if companies work together to improve the 
total supply chain performance or if they do it because it could be beneficial for them only. From 
interviews can be concluded that the focal company is an important supplier for the retailers. 
Because the supplier has this position both parties have power resulting in an equal 
relationship, it is possible this relationship is different with smaller suppliers where the retailer 
has more power. Therefore, the power-balance between suppliers and retailers should be taken 
into account when doing research into supply chain collaboration. When the power is divided 
equally, the two parties will behave more like partners what is good for collaboration.  
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6. Conclusion 
In this chapter conclusions from this research are presented. In paragraph 6.1 the conclusions of 
the results of this study are discussed. This is followed by the theoretical and managerial 
implications in paragraphs 6.2 and 6.3, respectively. Paragraph 6.4 presents the limitations and 
possibilities for future research. 

6.1 Conclusion 
The aim of this study was to identify the difference in supply chain collaboration during the 
different stages in the product life cycle. This is researched by conducting interviews within the 
focal company and with the customers of the focal company in order to answer the following 
research question:  

“What is the relationship between supply chain collaboration and supply chain performance and 
what is the role of the product life cycle stage?” 

In literature was found supply chain collaboration positively impacts supply chain performance 
and this is also found during the interviews. During each life cycle stage the supplier focuses on 
output, in the form of high customer service, which results in on shelf availability. This is the 
main mutual goal of the supplier and retailer. In the introduction and growth stage the focus of 
the supplier is also on flexibility, which will shift towards a focus on efficiency during the 
maturity and decline stage. The distinction between financial and non-financial outcomes was 
also made during this research. In this research, non-financial outcomes such as relationship 
quality, alignment of goals, sharing of resources, and joint knowledge creation, were seen as the 
most important factors of supply chain collaboration. When these elements are in place, there 
can be worked towards efficiency gains in the total supply chain, a financial outcome. Supply 
chain collaboration will lead to a better relationship between supplier and retailer which is a 
form of non-financial supply chain performance. This better relationship will eventually result in 
an increase in financial performance because there is collaborated more. It is not clear if this 
motivation is driven intrinsically or extrinsically.  

It was expected that the influence and implementation of the elements of supply chain 
collaboration would differ depending on the life cycle stage of a product. Expectations were that 
the amount and depth of supply chain collaboration is more important in the introduction and 
growth stage of the product life cycle. This was expected because in these stages the uncertainty 
of product success and demand variation will be higher compared to the maturity stage. This is 
consistent with the findings of Småros (2003) who describes that new product introduction 
requires a closer collaboration between supplier and retailer.  

This research showed that supply chain collaboration is not segmented on the product life cycle 
stages, but around special events at the focal company. Special events are new product 
introductions, promotions, out of stock, and delisting of products. These special events occur in 
every stage of the product life cycle; however the content of collaboration is different depending 
on the event. The level of collaboration in the form of communication, information sharing, and 
decision synchronization is higher when special events occur compared to daily business. Both 
parties have higher incentives and more to lose during these special events. Daily business is 
quite predictable and will have little impact on the performance of the supply chain. Mainly the 
up- and down swings in order levels, caused by special events, will be a challenge for the supply 
chain performance as a whole.  

Closer collaboration and information sharing between retailers and supplier can reduce the 
impact of the swings and the size of the swings. 

Therefore, the amount and depth of supply chain collaboration is not dependent on the life cycle 
stage. The content what is discussed during each stage will differ depending on the events which 
can occur during each life cycle stage. 
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These special events can be linked to the life cycle stages. New product introductions only take 
place in the introduction stage and delisting only take place in the decline stage. The information 
sharing element during introduction consists of the week of introduction at the retailer, number 
of stores the new product will be listed, shelf size, initial order volume, and actual sales data of 
the first weeks. Sharing of actual sales data can be used to upscale production to maximize the 
service level and to prevent out of stock.  

This completely differs from the kind of information shared during delisting of products. During 
the delisting it is important how many products are currently in the pipeline of the retailer. The 
amount of stock will be used to determine the latest production date of the old product and 
when the new product will be ordered. By doing this the high service level can be remained, 
while the amount of obsoletes is being minimalized.  

Promotions are done during the growth and maturity stage of the product life cycle. It was 
expected that the variability of demand in the maturity stage was little because a steady base 
demand has been created. However, heavy promotion is done in the maturity stage, which 
causes high demand variability. Therefore, information sharing and decision synchronization on 
promotional volumes is very important in the maturity stage of the product life cycle. Retailer 
and supplier plan promotions and promotion volumes together and during promotion 
information about sales is shared. When doing promotions the supply performance focus is 
completely on output, a 100% delivery rate. However, during the maturity life cycle stage the 
focus will also be on a high level of efficiency, because these products have high volume and can 
bring high margin for both parties.  

Expected was that in the growth stage of the product life cycle supply chain collaboration would 
be very important. This was expected because there is a high level of uncertainty whether the 
product becomes successful or not. Collaboration plays an important role during the growth 
stage; however uncertainty of the successfulness of a product is not the only reason. In the 
growth stage, promotions are the main factor of variability in demand. The product is pushed 
towards the consumers by heavy marketing and a lot of promotion actions. During the growth 
stage supply chain performance is focused on output and flexibility. During the first twelve 
weeks after a product is introduced, the main goal is to prevent out of stock and serve the 
market as good as possible. 

Out of stocks mainly occur due to production problems. When this happens the amount of stock 
available at the supplier will be divided over the retailers. During these events, information 
about the stock level at distribution centres and stores from retailers is shared. This information 
is used by the supplier to mitigate the amount of out of stocks on store level by dividing the 
inventory as good as possible over the retailers.  

During the interviews these events were point of discussion. It was found that each product life 
cycle stage brings challenges. Therefore, it is not very helpful to separate supply chain 
collaboration dependent on the life cycle stage at first. When setting up collaboration it is better 
to focus on the key events per stage to achieve quick wins. Each key event requires a different 
way of collaborating and therefore mutual goals should be clear for both parties. On shelf 
availability of products is important in the retail market because both parties only earn money 
when products are on the shelves. This could be the motivator for both parties to collaborate 
and this mutual goal should be clear for both parties. These events cause fluctuations in the 
volume of demand which results in challenges for the total supply chain. Because of these 
challenges they should be managed on a collaborative event basis (Whipple & Russell, 2007). 
When collaboration processes are in place around key events there should be looked into 
collaborative process management. By doing this there can be looked into methods to 
collaborate over the whole product portfolio and the life cycle stages could be used as a 
differentiator.  
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6.2 Theoretical implications 
The main purpose of this study was to explore the phenomenon supply chain collaboration and 
its impact on supply chain performance depending on the life cycle stage of a product. This 
explorative behaviour of this research was to gain in-depth knowledge and to really understand 
the concept of supply chain collaboration. Most literature describes the financial benefits of 
supply chain collaboration, which could be linked to the extrinsic motivation of collaborating. It 
seems the financial benefits are an outcome of supply chain collaboration and literature lacks to 
address the conditions needed for supply chain collaboration. 

Therefore, this study focuses on the elements of supply chain collaboration developed by Cao et 
al. (2010). These elements are used to explore what these elements entail in the context of 
different departments within a company. This is done in order to understand how supply chain 
collaboration is implemented in a company. This research has shown that the content of the 
elements can vary depending events that can occur in the life cycle stage of a product, what is 
also described in paragraph 6.1. This can be used to build a method for selecting the right 
approach to collaborate depending on the life cycle stage and event that occurs. 

Secondly, the elements of supply chain collaboration have been linked to the four product life 
cycle stages. This to determine the difference in these elements in the different life cycle stages, 
which was never done in research before. The research described for example what kind of 
information should be shared between parties during a new product introduction compared to a 
delisting of a product. This means that the elements described by Cao et al. (2010) are differing 
depending on the event that occurs.  

Thirdly, this research explores the relationship between supply chain collaboration and supply 
chain performance. This exploration used the measures developed by Beamon (1999) and 
complemented this with the difference in financial and non-financial outcomes developed by 
Gunasekaran and Tirtiroglu (2001). A shift in focus from flexibility in the introduction and 
growth stage towards efficiency in the maturity and decline stage has been found, which 
corresponds to a shift from a non-financial focus in the introduction and growth stage to a 
financial focus in the maturity and decline stage. This is also in line with Fisher (1997) who 
made a distinction between functional and innovative products. Innovative products can be seen 
as the products in the introduction and growth stage and need an agile supply chain that can 
respond to the changing environment. The products in the maturity and decline stage can be 
seen as the functional products that need a lean supply chain with long runs and high efficiency. 
This also has implications for the way of collaborating with partners. When the focus is on 
flexibility there needs to be for example timely accurate information. When efficiency is 
important the right numbers need to be in the promotion plan, this way long production runs 
can be done. 

Finally, this research extends the research regarding supply chain collaboration typologies done 
by Whipple & Russell (2007). A deeper insight is given into the type II collaboration typology: 
collaborative event management. While Whipple & Russell (2007) only describe new product 
introductions and promotions, this research also treats delisting and out of stock situations as 
special events. 

6.3 Managerial implications 
The findings from this study can be used in an organizational context. This research has been 
conducted in the fast moving consumer goods business and is especially useful for this kind of 
business. The life cycle stages of products in this kind of business evolve very fast from 
introduction towards maturity, which makes it necessary to exchange the right information and 
to develop shared plans fast. The findings from this study can be used by supply chain managers 
to identify which challenges can occur in which product life cycle stage. These challenges can 
have a negative impact on the supply chain performance and supply chain collaboration can help 
to mitigate the impact of these challenges.  
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The challenges found in this study occur during special events (new product introductions, 
promotions, out of stocks, and delisting). During each event different information is required 
and decisions need to be synchronized on different aspects between supply chain partners. The 
list of challenges found in this research is not comprehensive but can be used as a starting point 
for managers to identify the specific challenges for their company.  

There are identified steps that need to be done to set up the supply chain collaboration 
structure. At this moment, a lot of the information flows through account management towards 
the customer and the other way around. This makes the information flow slow and sometimes 
important knowledge is left with the wrong people in both organisations. Therefore, by working 
together with the biggest customers on supply chain level, benefits can be created for the supply 
chain as a whole. 

1. Responsibilities 

All actors need to be identified who have a stake when setting up a supply chain collaboration 
process. By doing this the responsibilities of each person can be identified and allocated. Al 
functions that are found at the focal company are described in Table 9. 

Function Responsibility 

Order management Customer service: capturing of orders, invoicing and issue resolution 

Demand planning Works closely with sales team and customer engagement 

Customer 
engagement 

Supply chain relationship with customers: joint KPI’s, event planning, 
escalation of service issues etc. 
Also has a close relationship with the wider supply chain in order to be 
on top of anything what may impact the customer. 

Logistics Has day-to-day contact with the 3PL and manages the output from this 
party. 

Account 
management 

Has the contact with the customer on a commercial level. 

Supply chain 
manager 

Has the contact on strategic level with the supply chain manager of the 
retailer. 

Table 9 - Supply chain functions 

2. Structure 

There needs to be developed a communication structure. This way the right management and 
operational levels can be aligned. For example, the supply chain manager from the focal 
company needs to have a direct contact with the supply chain manager of the retailer and has 
scheduled meetings periodically. The demand planner of the focal company has direct contact 
with the person in charge of replenishment at the retailer. Examples are given in Table 10, 11 
and 12. 

 Supply chain manager 

Retailer Contact Content Frequency 

1 (name) (Name of supply 
chain manager) 

Strategic level: 
Define the direction 

for next years 

2 times a year 
 

2 (name) (Name of supply 
chain manager) 

Table 10 – example 1 communication matrix 
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 Demand planning manager 

Retailer Contact Content Frequency 

1 (name) (name of flow 
manager and 

replenishment 
manager) 

Optimisation of 
processes, finding 

ways how to achieve 
better supply chain 

performance by 
working together 

(joint forecasting for 
example) 

Four times a year 
 

2 (name) (name of flow 
manager and 

replenishment 
manager) 

 

Table 11 – example 2 communication matrix 

 Demand planner (name) 

Retailer Contact Content Frequency 

1 (name) (name of 
replenisher) 

Replenishment of 
new products, 
promotions, 

delisting, and out of 
stocks. Looking at 

the implementation 
of joint forecasting 

4 times a year, face to 
face. Contact via 

telephone or mail 
when events occur. 

2 (name) (name of replenisher) 

Table 12 – example 3 communication matrix 

3. Operational tasks 

During the research it is found that reoccurring events bring challenges to the supply chain of 
the focal company. The prediction of base demand is seen as a day-to-day activity and no 
collaboration is done on these kinds of products. However, when events occur interviews 
showed that demand planners want to have information from replenishment personnel at the 
retailer. These events can be plotted on each life cycle stage and also communication structures 
should be made for these events. 

A template has been developed that can be used to give guidance during special events. First, 
supply chain departments should identify the challenges that could occur. These can be placed in 
the column of the table. There can be identified in which product life cycle stage these could 
occur (Figure 7).  

 

Figure 7 - Challenges per stage 

After specifying the challenges, the managers need to focus on the content of each element 
developed by Cao et al. (2010). For example, the kind of information that needs to be shared or 
the way incentives need to be aligned to get the best results for the entire supply chain. 



47 
 

The four events that were found during this research have been worked out in Figure (8). This 
should be done for every event that could bring difficulties towards the supply chain. By doing 
this, a proactive way of scanning risks is developed. When each element is worked out there can 
be zoomed into each of the elements. An example of information sharing when introducing a 
new product is given in Table 13. 

Owners and timelines can be linked to the actions that are described in Figure 8. This should be 
worked out for each stage and element (Table 13). This should become a repeatable process 
between the supplier and retailer. When a new introduction will be done there will be decided 
which product is used as reference product. This is a shared decision between the supplier and 
retailer, who will benefit both of this synchronization. This will reduce the amount of supply 
chain risk of out of stocks or obsoletes, which will negatively influence the on shelf availability.  

Life cycle: Introduction Event: New product 
introduction (Doritos 

Roulette) 

Responsibility: Demand 
planner (name) 

Retailer X: (name replenisher) 

Information sharing 
Timing Content Information 

20 weeks before introduction Week of introduction Week 36 
12 weeks before introduction Reference product Doritos jacked rebel 
12 weeks before introduction amount of stores/DC 800/4 
12 weeks before introduction Shelf size 10 bags (1 CV) 
5 weeks before introduction Pipeline fill 35% n-3, 35% n-2, (30%) n-1 
2 weeks before introduction Code activated Yes 

Table 13 - example template 

 

Another example, when doing a promotion this can occur in the growth, maturity, or decline 
stage. When promotion is done in the growth stage there is no promotion done before. 
Therefore, old promotions should be analysed with a product that is similar to the product, what 
is called the reference product. This reference product should be decided on together with the 
supplier and the retailer, otherwise the plans will not match. Also the week of promotion must 
be decided together and in which weeks products need to be delivered at the distribution centre. 
During promotions it could be useful to share the scanner data to see if the promotion goes 
according to plan or if there are big deviations. This could be useful for tracking the current 
performance of the promotion but also to send automatic promotional volume towards retailers. 
When there is flexibility at the plants this information could also be used to make adjustments to 
production plans. When doing this kind of joint activities there can also be looked at a kind of 
incentive alignment what is currently not really used at the focal company. This is one example 
of how the template should be used in an organization. 

If trust grows and processes are standardized when events occur there could be looked if this 
could be rolled out towards more products. This could become an implementation of 
collaborative process management segmented on the life cycles. Therefore, the segmentation of 
supply chain collaboration on life cycles can also be used when the process is rolled out not only 
for events but for the whole product portfolio. Using this segmentation, products can be put in 
four groups and there can be chosen on which products special attention is given. 
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Figure 8 - Actions per stage 
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6.4 Limitations and future research directions 
This research has been conducted to explore the concept of supply chain collaboration and to 
gain in depth knowledge on the influence of supply chain collaboration on supply chain 
performance. This knowledge has been gained by performing a case study at one supplier in the 
fast moving consumer goods business. The first limitation of this study is that only data is 
gathered from one supplier what makes results less generalizable. More explorative data should 
be collected, in the form of case studies, in order to see if these findings are consistent in the 
total fast moving consumer goods industry. After performing multiple case studies results can be 
generalized for the total industry.  

The seven elements developed by Cao et al. (2010) have been explored during this research to 
identify their impact on supply chain performance. Some of the elements, such as collaborative 
communication, joint knowledge creation, and resource sharing, are more suitable for 
qualitative research because in depth knowledge should be gained how this is done. Quantitative 
research could be conducted on the elements incentive alignment and information sharing. This 
could be analyses regarding the frequency and content of data, and for example analysis on 
different incentives and their influence on supply chain performance. By doing quantitative 
studies on these elements there can be measured what kind of information or incentive has a 
positive impact on supply chain performance. Quantitative analysis could also be performed on 
special events instead of focusing on the life cycle stage of a product. 

The research has been done on a dyadic level, which means that also the point of view of the 
retailer is taken into account. However, other players in the total supply chain could have an 
influence on supply chain performance as well. This could be for example the suppliers of the 
focal company or plant adherence. To be more precise, future research should make use of a 
network approach, which means all players from a supply chain are taken into account. 

Finally, it appears that supply chain collaboration based on events is the most optimal form of 
collaboration, comparing benefits versus costs at this moment. However, the list of events is 
incomplete and further research should focus on other key events which challenge supply chain 
performance. Also, more research should be done in order to find the best way to implement this 
kind of collaboration. Current research only addresses the benefits and importance of supply 
chain collaboration; however no cost effective way of implementing has been described by 
research.  
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Appendix 1: TAG group report 
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Appendix 2: Frequency diagram /Output Kolmogorov-Smirnov test / SPSS 
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Group Introduction % cum % Growth % cum % Introduction vs Growth Maturity % cum % Introduction vs Maturity Growth vs Maturity Maturity vs Decline Decline % cum % Introduction vs Decline Growth vs Decline

1 0 0% 0% 0 0% 0% 0% 1 1% 1% 1% 1% 8% 2 8% 8% 8% 8%

2 0 0% 0% 1 7% 7% 7% 7 5% 6% 6% 1% 3% 0 0% 8% 8% 2%

3 0 0% 0% 1 7% 13% 13% 24 17% 22% 22% 9% 10% 1 4% 13% 13% 1%

4 0 0% 0% 5 33% 47% 47% 18 12% 34% 34% 12% 14% 2 8% 21% 21% 26%

5 0 0% 0% 2 13% 60% 60% 12 8% 43% 43% 17% 9% 3 13% 33% 33% 27%

6 0 0% 0% 1 7% 67% 67% 11 8% 50% 50% 16% 13% 1 4% 38% 38% 29%

7 1 9% 9% 2 13% 80% 71% 15 10% 61% 52% 19% 19% 1 4% 42% 33% 38%

8 3 27% 36% 0 0% 80% 44% 19 13% 74% 37% 6% 24% 2 8% 50% 14% 30%

9 0 0% 36% 1 7% 87% 50% 10 7% 81% 44% 6% 18% 3 13% 63% 26% 24%

10 4 36% 73% 1 7% 93% 21% 12 8% 89% 16% 4% 14% 3 13% 75% 2% 18%

11 2 18% 91% 1 7% 100% 9% 3 2% 91% 0% 9% 16% 0 0% 75% 16% 25%

12 0 0% 91% 0 0% 100% 9% 1 1% 92% 1% 8% 17% 0 0% 75% 16% 25%

13 1 9% 100% 0 0% 100% 0% 2 1% 93% 7% 7% 18% 0 0% 75% 25% 25%

14 0 0% 100% 0 0% 100% 0% 1 1% 94% 6% 6% 6% 3 13% 88% 13% 13%

15 0 0% 100% 0 0% 100% 0% 4 3% 97% 3% 3% 5% 1 4% 92% 8% 8%

16 0 0% 100% 0 0% 100% 0% 1 1% 97% 3% 3% 6% 0 0% 92% 8% 8%

17 0 0% 100% 0 0% 100% 0% 0 0% 97% 3% 3% 3% 2 8% 100% 0% 0%

18 0 0% 100% 0 0% 100% 0% 2 1% 99% 1% 1% 1% 0 0% 100% 0% 0%

19 0 0% 100% 0 0% 100% 0% 2 1% 100% 0% 0% 0% 0 0% 100% 0% 0%

significant op 5% yes yes no no no yes

significant op 10% yes yes no no yes yes

Total 11 15 145 24

Critical value 5% 41% 35% 11% 28%

Critical value 10% 37% 32% 10% 25%

Group Introduction % cum % Growth % cum % Introduction vs Growth Maturity % cum % Introduction vs Maturity Growth vs Maturity Maturity vs Decline Decline % cum % Introduction vs Decline Growth vs Decline

1 0 0% 0% 1 7% 7% 7% 8 6% 6% 6% 1% 3% 2 8% 8% 8% 2%

3 0 0% 0% 6 40% 47% 47% 42 29% 34% 34% 12% 14% 3 13% 21% 21% 26%

5 0 0% 0% 3 20% 67% 67% 23 16% 50% 50% 16% 13% 4 17% 38% 38% 29%

7 4 36% 36% 2 13% 80% 44% 34 23% 74% 37% 6% 24% 3 13% 50% 14% 30%

9 4 36% 73% 2 13% 93% 21% 22 15% 89% 16% 4% 14% 6 25% 75% 2% 18%

11 2 18% 91% 1 7% 100% 9% 4 3% 92% 1% 8% 17% 0 0% 75% 16% 25%

13 1 9% 100% 0 0% 100% 0% 3 2% 94% 6% 6% 6% 3 13% 88% 13% 13%

15 0 0% 100% 0 0% 100% 0% 5 3% 97% 3% 3% 6% 1 4% 92% 8% 8%

17 0 0% 100% 0 0% 100% 0% 2 1% 99% 1% 1% 1% 2 8% 100% 0% 0%

19 0 0% 100% 0 0% 100% 0% 2 1% 100% 0% 0% 0% 0 0% 100% 0% 0%

significant op 5% yes yes no no no no

significant op 10% yes yes no no Yes no

Total 11 15 145 24

Critical value 5% 41% 35% 11% 28%

Critical value 10% 37% 32% 10% 25%
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Appendix 3: Summary interviews per element 
 

Information sharing (information based culture / communication & information 
sharing) 

Function Explanation 

Commercialization Rotation figures can be shared from new product 
introductions if asked by the supplier. 

Marketing (not discussed, no direct contact with the retailer) 

Category management Much information is shared from the suppliers’ side because 
a category vision is made for the retailers. This plan 
describes how the category as a whole will grow and the 
market leader (supplier) will also grow automatically. 
Information is shared on occasion with special events such 
as new product introductions or joint projects. 

Customer service 
manager 

Depends on the retailer, different levels of maturity. When 
some events occur, inventory levels of DC’s can be shared. 
At some retailers information can be collected regarding 
promotions, after a few hour of promotion. When promotion 
volumes are going harder than expected production 
schedules can be switched at some plants. If production 
cannot be switched, inventory levels of the DC can be shared 
to divide the products as good as possible to keep on shelf 
availability as high as possible. 
When new products are introduced the account manager 
gives a reference product what triggers replenishment at the 
retailer, sometimes the retailer chooses the reference 
product themselves. 
Occasionally when products are account exclusive data is 
shared regarding daily sales per store. (actual sales) 
  
Retailers are quite willing to share information if a need can 
be given. 

Account manager 
retailer 1 

When doing a promotion a plan is shared eight weeks 
beforehand by the supplier. Four weeks before the 
promotion this plan is send back to the supplier and volume 
is discussed between the two parties. 

Account manager 
retailer 2 

Promotion volumes are shared beforehand. New product 
introductions volumes and pipelines fills are shared sporadic 
but there is no clear process in place. 
There is the ambition to do more joint forecasting but this is 
not in place at this moment. 

Demand planner nuts  Depends on the retailer, they have different maturity levels. 
(same information as planner cereals) Information is shared 
based around events. (new product introductions, delisting, 
out of stocks) 

Demand planner cereals Retailers have different maturity levels regarding 
information sharing. One retailer is giving estimates of 
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demand four weeks beforehand; other retailers are only 
sending orders. Promotion plans are shared between 
account management and the retailers. 
In special events such as promotions, new product 
introductions or delisting data is shared. This is information 
regarding actual sales or the amount of inventory in the 
pipeline. Information is also shared by the supplier 
regarding new codes and mutation moments to probe if 
retailers have the new code in their system. 

Table 14 - Information sharing element 

 

Goal congruence (board to board dialogue / mutual dependency / common goals 
and objectives) 
Function Explanation 

Commercialization Retailers want to sell as much products, we as supplier also. 
This means on shelf availability is really important and this 
goal is congruent. 

Marketing Sometimes there are joint projects to make a new product 
really successful. The two parties want to make the product 
big and have the same goal.  

Category management The goal of the supplier is aligned with the goal of the 
retailer. The main goal is growth of the total category. The 
philosophy behind this is when tot category grows as a 
whole the market leader in this category will also grow 
automatically. 

Customer service 
manager 

Thinks these goals are quite aligned. The key performance 
indicator is 99% + delivery and when promotions are done 
100% delivery. So both parties are aligned towards the goal 
of on shelf availability. 

Account manager 
retailer 1 

We need them and vice versa because on shelf availability is 
most important for both players. This is also because the 
supplier is a big player in the market. 
There are shared key performance indicators described in 
the year contract and both players need to comply with 
these indicators. The alignment of these goals has been put 
sharper in this year’s contract, which has been a good step. 
However, the supplier must invest much time in this and the 
retailer has limited time so this could be a point of 
improvement. 

Account manager 
retailer 2 

Internal goal is to remain market share, this will be of no 
interest of the retailer. The retailer wants to see the 
category grow as a whole. However, when the category is 
growing the biggest player is also growing automatically. 
Private label can be a problem; however a private label can 
only exist next to an A-brand. 

Demand planner nuts  On shelf availability is both important for the retailer as the 
supplier. Forecast accuracy is important for the demand 
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planner, however a good forecast can also ensure a good 
service to customer what is good for a retailer. 

Demand planner cereals On shelf availability is most important for a retailer. For the 
supplier the revenue is the most important however on shelf 
availability is needed to earn money so the goals are aligned. 
In the introduction and decline stage there is a really good 
alignment. In the core assortment it is different because we 
have 99% delivery contract so we need to deliver. (the 
retailer cares less) 

Table 15 – Goal congruence element 

 

Decision synchronization (joint promotions processes / understanding the role of 
VMI) 

Function Explanation 

Commercialization Promotions are developed together, sometimes with new 
products there are also made synchronized decisions when they 
are account exclusive. 

Marketing There are joint projects to make a new product really 
successful. The two parties want to make the product big and 
have the same goal.  

Category 
management 

Both parties present their plans to each other and see if joint 
projects can be done to achieve those goals. The supplier checks 
the goals of the retailer and aligns with these. The retailer 
wants to keep control of the category. 
With an account exclusive product there is more decision 
synchronization regarding the volume of the product because 
inventory is for one specific client. 

Customer service 
manager 

Depends on the retailer. Discount rates are often settled after 
the promotion is done, however sometimes this is done 
beforehand. This could create a forward buy effect. If this 
happens a discussion is created if the retailer will be delivered 
and for what price. 
Sometimes a shared plan is made for promotion volume based 
on old promotions. 
 
The supplier wants to go to joint forecasting, however time 
needs to be invested from both parties. Also the demand 
planners need to create the skills to discuss this content with 
the retailers. 

Account manager 
retailer 1 

The plan which is made before promotion is developed 
together. The promotion volume is a result of discussion 
between account management and the retailer. 
With new product introductions initial volumes are discussed 
with each other and the weighted distribution. (numbers of 
stores) 

Account manager 
retailer 2 

The supplier wants to go to joint forecast. Plans regarding 
promotions are developed separate from each other. Both plans 
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are compared to evaluate the numbers and make the plan final. 

Demand planner nuts  Promotion plans are synchronized between account 
management and the retailers. 

Demand planner 
cereals 

Depends on the retailer, at one retailer with a new product 
introduction there is asked how many the pipeline fill will be. At 
other retailers there are not strict processes but the supplier 
wants to build these relationships. 

Table 16 – Decision synchronisation element 

 

Incentive alignment (share of costs, risks, and benefits among supply chain 
partners) 

Function Explanation 

Commercialization The  ‘best before date’ ratio is different for account exclusive 
products, because all products are for one specific retailer. 

Marketing (no clear idea) 

Category management The first reaction is “you can take the pain”. However when 
the two parties discuss issues there can be made a solution 
that works for both of the parties. The sharing of costs and 
risks does not take place very often only with specific 
projects. 

Customer service 
manager 

No clear rules on paper, however the only way we can send 
an invoice towards the retailers is by sending the products. 
The retailer can also make money by selling the products 
towards customers 
The sharing of data should be increased regarding: DC 
inventory levels, amount of promotion volume, actual sales 
with promotions, inventory levels after promotions. This 
information is convenient to reduce the amount of obsoletes 
while maintaining the service level. 
The ratio of ‘best before date’ time is different for account 
exclusives. 

Account manager 
retailer 1 

There are given incentives by the supplier when retailers 
comply with goals stated in the year’s contract. 

Account manager 
retailer 2 

Risk on ‘best before date’ is shared sometimes and the risk of 
a product is also intertwined with the price of a product. 
(most of the time on account exclusives) 

Demand planner nuts  Only the ‘best before date’ ratio is different for account 
exclusive products, because all products are for one specific 
retailer. 

Demand planner cereals Only the ‘best before date’ ratio is different for account 
exclusive products, because all products are for one specific 
retailer. 

Table 17 – Incentive alignment element 
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Resource sharing (Customer implants) 

Function Explanation 

Commercialization Not done often only when specific new product project are 
launched for account exclusive products. 

Marketing (no clear idea) 

Category management Category management is an objective consultant to evaluate 
the category and find ways to make it grow. Category 
management facilitates for the retailer because they cannot 
check all categories themselves. Therefor they appoint the 
market leaders in the market to do that work for them. This 
can be seen as a way of resource sharing. 

Customer service 
manager 

Is not really used only when shared projects are done to 
increase efficiency throughout the chain. 

Account manager 
retailer 1 

The retailer has thousands of SKU’s and cannot check all 
categories. They appoint the market leader of the category 
to maintain the category and make it grow. This can be seen 
as a form of resource sharing. 

Account manager 
retailer 2 

Not really done from the retailer side. The supplier 
facilitates a lot by developing a category vision for the 
retailers. 

Demand planner nuts  Retailers take the time for shared projects. (example given 
below) 

Demand planner cereals The retailers take time to develop shared projects and also 
invest time in this. Category management from the supplier 
facilitates a lot for the retailers.  
One person who developed a system to send daily 
information regarding demand from the retailer can be 
consulted by the supplier. 

Table 18 – Resource sharing element 

 

Collaborative communication (communication & information sharing / openness 
/ behavioral related enablers) 

Function Explanation 
Commercialization Good communication between the retailer and suppliers. 

This is because the supplier is a big player in the market 
what balances the relationship. 

Marketing Only when there are joint projects in the introduction of a 
new product. 

Category management Monthly meetings with retailers regarding the performance 
of the total category. There will be discussed what goes well 
and ways to let the category grow. This contact goes both 
ways but information comes from the supplier. 

Customer service 
manager 

Daily communication from two sides 

Account manager 
retailer 1 

Daily communication from two sides 

Account manager Daily communication from two sides 
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retailer 2 

Demand planner nuts  Communication takes place on special events described 
below. 

Demand planner cereals Communication between the demand planners and logistic 
personnel takes place when special events occur. 
(promotions, delisting, new product introductions, out of 
stocks, quotation) Mostly the contact is from one direction 
from the supplier towards the retailer. 

Table 19 – Collaborative communication element 

 

Joint knowledge creation (individual chemistry / Joint training) 
Function Explanation 

Commercialization Only when new products are introduced and sometimes with 
efficiency projects. 

Marketing (no clear idea) 
Category management Category management develops a category vision. This 

vision is shared with the retailers and is adjusted to the 
special needs of the retailer. This is done together with the 
retailer to align the vision with strategic goals of the specific 
retailer. 

Customer service 
manager 

Not really the creation of a new product, but there is 
discussed how to put it into the market. Also joined 
improvement projects are done. 

Account manager 
retailer 1 

An account exclusive is an example of a joint effort. There 
will be discussed with the retailer and supplier how this 
product can be made successful. Mutual benefits need to be 
discussed but there is good relationship between the two 
parties. The supplier is a ‘preferred supplier’ from the 
retailer which makes more possible. 

Account manager 
retailer 2 

Periodically there is checked the performance of a period. In 
these meetings there is checked what the drivers were 
causing the good or bad performance. This information is 
used to make enhancements at both parties. 

Demand planner nuts  Same example as given below 

Demand planner cereals The demand forecasting specialist from the retailer can be 
consulted to get new knowledge of daily demand 
information which is send each day. This is one example of 
joint knowledge creation and the supplier wishes to develop 
this further with the retailer.  

Table 20 – Joint knowledge creation element 
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Appendix 4: Template of interviews 
Basic questions: 

- Age 

- Working experience 

- Function within PepsiCo 

- Knowledge of the content: (supply chain collaboration) 

Introduction of the content of the interview: (dependent on knowledge level) 

- Description of supply chain collaboration: 

o 2 parties working together to achieve win-win situations 

o Supply chain performance: Efficiency, output, flexibility 

 

- Description of the product life cycle: 

o Introduction, growth, maturity, decline 

Department, function and internal collaboration (supply chain performance): 

- Main goals of department/function (strategic objectives) 

o Resources, Flexibility, and Output 

o Financial vs. non-financial 

o Regarding customer collaboration 

- KPI’s (how often reported) 

- With which departments do you collaborate internally? 

o Cross-functional teams: which departments? 

o What is the content of the collaboration: 

 Joint problem solving 

 Mutual understanding 

 Joint planning 

 Information sharing: 

 Relevant, accurate, sufficient, timely 

 

External supply chain collaboration: 

- Who is your contact within the retailer (function/departments) 

- How frequent is the contact? 

- What is the content? 

- Is collaborated an if on what content: 

o Joint problem solving 

o Mutual understanding 

o Joint planning 

o Information sharing: 

 Relevant, accurate, sufficient, timely 

 Where do you use it for? 

o Examples of joint projects? (customer specific products?) 

 Collaboration slippage (done what was agreed?) 
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Enablers/inhibitors: 

- Feeling of importance of PepsiCo for retailer? 

o Sufficient time and resources? 

o How is the contact? (partners or transactional) 

 Honesty about problems? 

 Do you trust the party you are talking with? 

 Information accurate or even given? 

- Differing trading strategies: 

o Do you see problems of 5 vs. 6 or 7 days a week trading? How? 

- Relationships: 

o Mutual interdependency 

o openness 

o trust 

o honesty 

o individual chemistry between both partners 

o the frequency of interaction 

o commitment 

- Information: 

o information sharing 

o availability 

o completeness 

o reliability 

- Organizational structure 

 

- Questions regarding supply chain collaboration (supplier collaboration) 

o What is the content of your work? 

 With whom do you work together within the company? 

 Department, content, frequency, in what way 

 With whom do you work together outside the company? 

 Departments, content, frequency, in what way 

o If supply chain collaboration occurs what do you exchange? 
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Elements of supply chain collaboration are they used? 

Information sharing - Is information shared, what kind? 
- Is it real-time or what is the timing? 
- What is the quality of the information? 
- Is the information used? Why not? 

Goal congruence - What are your objectives? 
- Are they in line with the objectives of 

partners? 
- Is there agreed on objectives with 

partners? (shared KPI’s, shared goals?) 
Decision synchronization - Are decisions synchronized with 

partners? 
- Joint planning? (inventory 

replenishment, order placement and 
order delivery?) 

Incentive alignment - Are costs risk and benefits shared 
among supply chain partners? 

- Share gains and losses? How? Shared 
kpi’s? 

Resource sharing - Are resources shared among partners?  
- Financial and non-financial 

investments (time, money, training, 
technology) 

Collaborative communication - What is the frequency of contact with 
the partner? 

- What is the direction and mode of 
contact?  

(open, frequent, balanced, two-way, 
multilevel) 

Joint knowledge creation - Do you develop shared knowledge?  
(better understanding of and response to the 
market and competitive environment by 
working together) exploration (NPD’s, new 
knowledge) vs. exploitation (apply 
knowledge) 
 

Different life cycle stages 

 (get in depth knowledge of every stage and ask about the possible differences of 

elements/enablers/ inhibitors/ supply chain performance in every stage) 

o Do activities differ dependent on the stage a product is in the life cycle? 

 New introduced products 

 Growing products 

 Maturity products 

 Decline products 

Do you see areas where collaboration could be improved what has an impact on supply chain 

performance? 

Thank the person for the interview and ask if the person has some options to think about regarding 

supply chain collaboration 


