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Collaborative Mechanisms and Integration Capabilities: The Strategic Role of the 

Purchasing Function 

 

Abstract. This paper develops a typology of supply chains based on two mechanisms of 

knowledge integration: joint decision making and strategic cooperation. It also analyzes the 

relationship between knowledge integration and logistics integration, with emphasis on 

purchasing, both in its transactional dimension and in its integrative, or strategic, one, and to 

offer propositions for advancing research on this strategic question. The research methodology 

uses a two-step approach: a cluster analysis is used to categorize supply chain integration 

capability according to joint operational and to strategic cooperation; then variances in logistic 

and purchasing practices are analyzed. The proposed hypotheses are empirically tested through 

the analysis of 133 Spanish supply chains, and valid and reliable measures for each variable are 

developed.  Preliminary results suggest that supply chains with higher capabilities of integration 

at the strategic and operational levels are those for which purchasing is considered a strategic 

function and is supported by other identified logistic practices.  This result supports the growing 

practitioner and academic literature that emphasizes the critical role of the purchasing function.  

1.Introduction 

Global competition and escalating customer expectation have led companies to increasingly 

focus on delivery speed, dependability and flexibility (Boyer and Lewis, 2002; Flynn and Flynn, 

2004). To enhance these capabilities, recent practitioner and academic literature (Zhao et al., 

2008) emphasizes the role of supply chain integration between partners as an important 

determinant of value creation (Mitra and Singhal, 2007.) In research as well as in practice, it is 

often believed that the more integration the better (Stock et al., 1998; Dröge et al., 2004; 

Gimenez and Ventura, 2005.)  With organizations more dependent of their inter-firms networks 

to compete, it is easy to observe that the nature of competition has increasingly shifted toward 

supply chain versus single organization focus (Christopher, 2005). The value of a supply chain is 

reflected in how firms such as Wal-Mart, Zara, Toyota and Dell use their supply chains as 



competitive weapons to gain advantages over peers (Hult et al., 2006).  Meanwhile, failing to 

manage supply chain offers serious negative consequences. For instance, it is no surprise to see 

how the announcement of problems in Cisco´s supply chain negatively affected the value of this 

firm in the market (Hendricks and Singhal, 2003).  

Additionally, supply chain literature found that top-performing supply chains have three 

distinct qualities: agility, adaptability and alignment (Lee, 2004). At this respect, Myers and 

Cheung (2008) pointed out that these characteristics are possible only when partners promote 

knowledge flows between supply chain nodes. The often discussed inter-firm information 

sharing practices are not sufficient to provide enough insights and understanding to each trading 

partner for optimizing its products/services (Droschl and Koronakis, 2003). Corporate emphasis 

on knowledge and knowledge-based capabilities as means to create value and achieve superior 

performance, demands supply chains that go beyond of the exchange of materials and 

information. Supply chains are moving towards complex collaborative value networks, where 

partners work and experiment together on problem solving, promoting inter-firm learning, 

sharing risks and benefits (Malhotra, 2005). Knowledge flows creates value by making the 

supply chain more transparent and by giving everyone a better look at customer needs and value 

propositions (Myers and Cheung, 2008). Companies have access to knowledge and capabilities 

not found in their domain, but available in the supply chain, and that can lead no only to higher 

operational performance, but also to innovate and deal more effectively with technological and 

market uncertainty (Modi, 2006.)  

In spite of significant progress in the use of integrative techniques, complete integration 

of all functions and firms involved in supply chain remains a major management challenge 

(Zhao et al., 2008; Fabbe-Costes and Jahre, 2008.) In many cases, firms discover that their 

efforts to enhance supply chain performance fail, not necessarily because of lack of coordination 

or workflow disruptions, but because of a lack of cross-organizational or inter-specialty 

knowledge about problem constraints (Wadhwa, 2006). Integration has to occur on a conceptual 



level-beyond operational work (Hong et al., 2005.)  That means that the members who are 

involved in the sharing process should be able to interpret the same meaning on the data or 

information as the other member; in other word supply chain members should have the same 

shared mental model that will avoid the misinterpretation, and repetition of the data or the 

information. Developing highly successful supply chains is possible through the integration of 

pockets of fragmented knowledge. This integrative capability has important implications in 

attaining superior performance and competitive advantage for supply chain partners. 

A number of recent research studies conceptualize supply chain integration as the 

combination of efforts to integrate different flows, both tangible and intangible (Frohlich and 

Westbook, 2001, Patnayakuni et al. 2006). The purpose of this paper is to extend these studies by 

analyzing the relationship between knowledge integration and logistics integration, with 

emphasis on purchasing, both in its transactional dimension and in its integrative, or strategic, 

one, and to offer propositions for advancing research on this strategic question. Our study is one 

of the first that simultaneously examine integration in the dimensions of logistics flows and of 

knowledge, evaluating and comparing a more complete set of integration aspects than has been 

done in prior studies. Where other researchers have focused on the transactional, or operational 

integration of supply chain activities, we investigate the relationship between different 

integrative practices. Because of its systemic and integrative approach, this paper covers many 

aspects of integration, focusing on inter-organizational integration without excluding the intra-

organizational dimension. As in many other similar researches, our unit of analysis is the dyad of 

the supplier-customer relation.  

This paper is organized as follows. The next section addresses the theoretical framework 

and hypothesis. In the third section, the research methodology and measurement scale 

development are presented. Results and discussion are given in the fourth section. In the final 

section primary conclusions and guidelines for future research are provided. 

 



2. Theoretical development 

2.1. Knowledge integration with supply chain  

 

The knowledge-based view of the firm, which builds upon the resource-based view (RBV) of the 

firm, considers knowledge as the major determinants of sustained competitive advantage and 

superior performance. Increasingly, the knowledge resources needed by a firm are found outside 

its boundaries. The existing literature has also identified customers and suppliers as important 

sources of knowledge that normally complement an organization‟s own internal knowledge 

(Dyer and Singh, 1998.)  This calls for adopting the knowledge-based theory of inter-firm 

collaboration for understanding competitive advantage (Grant and Baden-Fuller, 2004).  

Knowledge integration across the supply chain allows partners be able to create a new capability 

which they would otherwise not be able to create separately (Hall and Andriani, 1998). This 

view especially emphasized that knowledge integration across the supply chain becomes a 

strategic capability that enables supply chain are going beyond operational efficiency and are 

being structured to pursue higher-order goals such as understanding new market dynamics, 

discovering new partnering arrangements to provide greater customer value, and learning from 

partners to achieve long-term competitiveness. Knowledge from customers about such issues as 

future purchasing requirements, and anticipated product quality levels increases the 

understanding of the changing customer‟ needs and value-to-customer attributes.  Likewise, 

suppliers‟ knowledge such as about managing and improving product quality, product design, 

production scheduling, inventory management and control allows to better understand suppliers‟ 

design, process, and manufacturing capabilities and enhance customer value because a 

substantial portion of their final product depends on suppliers‟ work. 

Knowledge integration is only possible when individuals can share the knowledge they 

have and build on the knowledge of others. This article makes a distinction between knowledge 

sharing and the concept of knowledge integration. Knowledge sharing is basically the act of 

making knowledge available to others within the organization (Ipe, 2003.) The act of sharing 



knowledge by individuals contributes to knowledge integration. The concept the knowledge 

integration as it is presented in this article is used to describe the combination of knowledge 

between members of different organizational entities, such as departments, divisions or 

organizations towards a common goal. It includes knowledge sharing and joint sense making. 

Accordingly, knowledge integration is conceptualized as a joint activity in which two firms 

strive to create more value together than they would create individually. This interaction 

perspective suggests that two firms simultaneously affect and are affected by each other in 

relatively enduring ways.   

In a conceptual view, individuals involved in supply chain will bring to supply chain 

domain their formal and articulated expertise, with their different background, which has been 

socially constructed along the time by particular professional or academic communities. While 

working in supply chain, their knowledge will frame their attention when they approach a 

problem. In this way, they will have the opportunity to apply their knowledge to problem 

resolution and generate new knowledge, both tacit and explicit (Nonaka et al., 2000.) Knowledge 

integration, which engages organizations in inter-organizational problem solving with their 

customers and suppliers, can thus drive knowledge creation (Huang et al., 2008.) Problem 

solving in the context of supply chain can take many forms, including the involvement of 

customers and suppliers in marketing programs, strategic planning, pricing, demand 

development or product and process design and improvements.  

Accordingly, supply chain integration requires a high degree of members‟ involvement in 

problem recognition and problem solving processes. In the first step, members must scan, notice 

and develop meaning for environmental changes. The recognition of the existence of a problem 

occurs when some stimuli indicate the need for new actions. These stimuli then lead to the 

second step, when members jointly experience new work processes, tasks, technological 

characteristics etc. to solve the problem. Doing this, supply chain refines the understanding of 

the environment and improves the ability to react appropriately to future stimulus. 



 

The need for knowledge integration compels organizations to establish close relationships 

via language and thought with their customer and suppliers to coordinate their knowledge. 

Accordingly, supply chain integration need organization to spend considerable time together 

their customers and suppliers discussing, reflecting upon their experiences, observing how their 

colleagues solve tasks, interacting with technologies, and explaining and giving sense to their 

own actions. Through interaction with others, each member‟s specialized knowledge is 

disclosed, shared and legitimized in order to become a part of the supply chain domain. In other 

words, supply chain demands that customer and suppliers share and integrate their knowledge on 

customer needs, market segments, firm capabilities, competitor strategies and so on, during 

problem recognition and problem solving processes in order to exploit their complementarities 

effectively and provide maximum value to its customers.  

This study continues exploring how enterprises in supply chains redesign their existing 

relationships to integrate knowledge. Integrative mechanisms play an important role in impacting 

the efficiency and effectiveness of knowledge exchange (Zahra and George 2002a). Based on 

KBV, we have identified two mechanisms to achieve knowledge integration within supply chain: 

Joint decision making and Shared meaning. 

The first, joint decision making, let partner enterprises collaboratively make decisions 

related to the factors that influence their interlinked processes (Malhotra et al, 2005). This 

mechanism provides an opportunity for the integration of knowledge through the socialization 

and communication. It create bonds between supply chain partners because their representatives 

get together through activities such as demand development, new market creation or  analysis of 

the responses to sales promotions and share together practices, information and  concerns.  

Doing this, joint decision making  gives their partners hands-on experience with the interlinked 

activities which let them understand how the inter-organizational processes are proceeding and 

tacitly understand what needs to be done in order to ensure smooth flow of processes at the 



current time (Malhotra, 2000). In essence, joint decision making let knowledge integration and 

the development of new the supply chain capabilities.  

 The second, shared meaning is the mechanism by which members develop common 

understanding about data and events (Corner at al. 1994). The intangible nature of knowledge 

assets prevents knowledge from being completely diffused and subsequently used in the 

organization, unless „mental models‟ are simultaneously transferred (Kim, 1993). Shared 

meaning is need to harness collective action (Hult, et.al, 2004).Thus, the extent to which these 

mental models are shared determine their understanding of the problem, fostering its diffusion 

and facilitating its integration. Honda, for instance, shares strategy issues with its core suppliers. 

This company tells the suppliers what kinds of products it intends introduce and what types of 

markets it plans to cultivate in the coming years. It then discusses the supplier‟s strategy 

direction in terms of technology, globalization, major investments, and ideas about new 

products. The discussion also covers improvement that should been necessary in the quality, cost 

and delivery of the supplier`s products (Liker and Choi, 2004).  As result, those supply chain 

partners that share meaning about relevant issues are more likely to develop capabilities that help 

partners to better compete in highly demanding markets.  

Both integrative mechanisms, joint decision making and shared meaning, shape the 

knowledge integration within supply chain. So, it is feasible to presume that differences in the 

composition of these mechanisms may produce variations in the resulting supply chain 

knowledge integration capability. In practice, different levels of integration emerge from the 

different emphasis on these integrative mechanisms within the supply chain. Some companies 

tend to emphasize one mechanism over other, while using another one in a secondary position. In 

contrast, other companies are able to manage the correct balance between both mechanisms, or 

even adjust them in accordance with knowledge characteristics or environmental conditions. 

Each configuration represents distinct knowledge integration capabilities, and thus generates a 

specific potential to create and use knowledge within the supply chain.  
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Figure 1. Combinative differences of knowledge integration  

 Despite its simplicity, Figure 1 highlights how the two integrative mechanisms result in 

four extreme configurations of supply chain knowledge integration capability. Where there are 

low levels of both joint decision making and shared meaning, there is a minimized integration. In 

this integration is reduced to transactional activities, in a critical or recessive situation that may 

reduce the effectiveness of supply chain. The contrary to the former situation is an advanced 

inclusive integration where there are both large levels of joint decision making and shared 

meaning. This characterizes a configuration where the interrelation between operative and 

strategic knowledge flows between supply chain partners balances the potential to develop, 

maintain, apply and improve abilities, skills and activities in such a way that they become a 

source of sustainable competitive advantage. When there is a bias towards high levels of joint 

decision making, we have an operational integration prompted by the need to collaborate 

conducting joint activities related to short term competences that can be easily substituted in the 

long term.  This type of supply chain allows achieving better operational performance through 

incremental improvements in their operational processes due to high level of joint decision 

making. However, it is a risky situation that produces only a limited opportunity to integrate 

knowledge. Finally, when knowledge integration is biased towards a shared meaning, there is a 

strategic integration. In this case, shared meaning about relevant issues for supply chain does not 

come along with operational joint activities. Shared meaning does not shape joint decision 

making. 



However, just knowing that supply chain may have differences on terms of knowledge 

integration is not particularly compelling. What makes this interesting is exploring the sort of 

logistics and purchasing integration capabilities that are required to support each type of 

knowledge integration.   

2.2. Logistics and purchasing integration  

Logistics include such tactical activities as inventory management, warehousing, transportation 

and managing related information, required to guarantee the necessary goods in the right place at 

the right time (La Londe 1983). The trend to more integration, described in the previous section, 

forces these activities and processes to extend beyond the limits of the individual organization 

(Langley and Holcomb 1992.)    

The tactical and transactional activity of purchasing has also gone through a similar 

transformation. While the number of articles published in academic operations journal with a 

purchasing focus declined in the eighties, the last ten years have seen an increased interest in the 

analysis of the integration role of purchasing, reflecting the evolution of the purchasing function 

from a transactional and passive focus to a strategic one (Chen and Paulraj 2004, Narasimham 

and Das 2001.) 

Among the drivers mentioned for this transformation are technological new tools 

(Rajkumar, 2001), market evolution and SCM awareness. New technologies that build on the 

information sharing capabilities of ERP systems have freed purchasers from traditional 

transactional activities, both empowering internal customers through a catalogued-based 

automated work-flow, and facilitating external processes with technologies such as APS 

(Advanced Planning Systems), electronic reverse auctions, e-markets and EDI integration (Lee 

and Whang 2000). Technology adoption can have a significant impact on purchasing transaction 

costs, as shown by Lorenzo and Díaz (2008) in their analysis of an MRO e-purchasing 

implementation at Ericsson, where order cost reduced were from 140 to 14 Euros and item prices 

reduced by 10%. Market evolution has also increased outsourcing and offshoring activities, and 



Liker and Choi (2004) show how the largest manufacturing firms in the USA have increased 

purchasing as a percent of sales due to increased outsourcing.  

There is an increased awareness of the potential impact of logistics and purchasing 

integration on Supply Chain performance.  Wisner and Keah (2000) emphasize the integration of 

logistics and physical distribution activities and purchasing and supply with the other functions 

of the firm. Narasimham & Das (2001) analyze the moderating role of relations between 

purchasing practices and manufacturing performance and posit that “purchasing refers to the 

integration and alignment of strategic purchasing and goals with that of the firm,” while Frohlich 

and Westbrook (2001) have shown that coordinated upstream integration in the supply chain 

differentiates performance, and cite numerous other research that supports this claim.  

Purchasing and logistics have both a transactional, cost reduction focus, and an 

integrative, strategic one; the proper alignment of these with the firm´s objectives will contribute 

to its performance (Mentzer et al. 2000, Calvinato 1999, Reck and Long 1988).   

Thus applying these concepts to the taxonomy proposed in Figure one, one can formulate 

the following propositions: 

      Proposition 1: Companies in Cluster 1, Minimized Integration, will show a moderate level of 

both logistics and purchasing integration. 

      Proposition 2: Companies in Cluster 2, Strategic Integration, will show a moderate level of 

logistics integration but a high level of purchasing integration. 

      Proposition 3: Companies in Cluster 3, Operational Integration, will show a moderate level 

of purchasing integration but a high level of logistics integration . 

      Proposition 4: Companies in Cluster 4, Inclusive Integration, will show a high level of both 

logistics and purchasing integration. 

3. Research Methodology 

Survey methodology was used for the empirical analysis. The questionnaire was designed and 

developed by authors on the basis of a thorough literature review and next validated through a 



pre-test. Comments from three academics, seven supply chain executives and two senior 

consultants in the field of SCM help to refine the research constructs. They closely reviewed and 

critiqued the pilot survey and offered several suggestions for purifying our survey items and 

rectifying any potential deficiency. Our population was composed of Spanish firms and 

subsidiaries of multinational companies operating in Spain with important supply chain 

operations. We selected companies from the list of 5,000 large companies published by the 

respected Spanish business periodical “Actualidad Economica.” We focused mainly on 

manufacturing sectors in where the incidence of supply chain management is increasingly 

stronger, providing a final list of 900 companies. The data collection process yielded 133 usable 

responses, for a response rate of 14.7%. Table 1 shows the profile of the sample, which reflects 

the diversity that exists among the participating firms, based on the number of employees, 

industry sectors and annual sales.  

TABLE 1 

Profile of the sample 

No. Employees       Frequency               %  Annual sales             Frequency               %     

0-50 13 9,77%  0-20 Mill € 5 3,76% 

51-100 13 9,77%  20-50 Mill € 33 24,81% 

101-500 72 54,14%  50-99 Mill € 49 36,84% 

501-1000 19 14,29%  100-500 Mill € 39 29,32% 

>1000 16 12,03%  >500 Mill € 7 5,26% 

Total 133 
 

                       133 
   

Industry Sector                                     Frequency      % 

Food and beverage 31 23,31% 

Chemical & pharm. 30 22,56% 

Automovil 27 20,30% 

Textile 15 11,28% 

Beauty & Hygiene 6 4,51% 
Other industries 24 18,05% 

   
The targeted respondents were represented by individuals at decision-making levels, and 

in strategically oriented positions. Corporate directors of purchasing, supply chain senior 

managers and supply chain directors were those executives who are most informed about their 

firms‟ supply chain operations and who responded the final survey.  



Non-response bias is the difference between the answers of respondents and non-

respondents (Lambert and Harrington, 1990.) In this study, non-response bias was assessed using 

Chi-square test. Chi-square differences were calculated for respondents and non-respondents for 

firm size (x2=20.08, p>0.05) and industry sector (x2=24.02, p>0.05), and found to be 

insignificant. This result suggests that non response bias is not present in the data and that 

participating firms represented the population from which they were drawn. 

The measurement of the analysis variables has been built on a multiple-items method, 

which enhances confidence about the accuracy and consistency of the assessment. Each item was 

based on a five point Likert scale and all of them are perceptual variables. Table 2 displays items 

used to measure the analysis variables. 

 Following previous studies, SC integration has been defined as a multidimensional 

construct where joint decision making and strategic coordination are the representative 

dimensions. The measurement of Joint decision making is based on three item adapted from 

diverse investigations: Zaheer and Venkatraman (1993), Hiede and Jhon (1990) and Malhotra 

(2005). The items are mainly concerned with operational decision making related to demand 

forecast, joint marketing programs and development of new markets. The coefficient alpha for 

joint decision making was 0.892. In the case of strategic cooperation, managers were asked to 

indicate the extent to which their firms share strategic knowledge with other supply chain 

partner. The coefficient alpha for strategic knowledge sharing was 0.848.  

 Similarly, the variables to measure purchasing and logistics integration were adapted 

from previous research.  The measurements of purchasing integration and of logistics integration 

are based on items adapted from Chen and Paulraj (2004). The former is based on four items and 

results in a Cronbach alpha of 0.823, while the latter is based on three items and results in an 

alpha of 0,921.  

Table two describes the items in these four constructs. Other items in the instrument that 

did not form meaningful factors but were considered in the analysis are reported in Table 6. 

http://webmail.ie.edu/exchweb/bin/redir.asp?URL=http://www.sciencedirect.com/science?_ob=ArticleURL%26_udi=B6VB7-4BT7JRF-2%26_user=1072870%26_coverDate=04%252F30%252F2004%26_rdoc=1%26_fmt=full%26_orig=search%26_cdi=5919%26_sort=d%26_docanchor=%26view=c%26_acct=C000043979%26_version=1%26_urlVersion=0%26_userid=1072870%26md5=f%2520


 

4. ANALYSIS AND RESULTS 

Data analysis has involved several steps. First, since our research variables are measured through 

multiple-item constructs, we need to verify that items tapped into their stipulated construct. 

Thus, we conducted two independent factorial analyses with varimax rotation by using SPSS 

13.0 for Windows: one for SC integration items and other one for the logistic and items. Results 

were two factors that condense the original nominal variable information while providing 

continuous variables for each group of variables (Table 2). The internal consistency measures 

(Cronbach‟s alpha) were also obtained to assess the reliability of the measurement instruments. 

Table 2. Items, definition of constructors and internal consistency measures 

      
               Factor analysis 

Construct      Measurement item                                                         Mean        Loading  Variance  Reliability 

                                                                                                                                    factor*   extrac.(%) Cronbach  

 

 

 

Shared 

meaning 

With our suppliers we share: Experiences of 

success and failure in similar relations 3,51 1,18 0,82 

35,12              0,85 With our suppliers we share: Changes in the 

preferences and tastes of our clients 3,45 1,20 0,95 

With our suppliers we share: Changes in 

technology  3,30 1,17 0,68 

Joint 

decision 

making 

We take join decisions with our suppliers on the 

analysis of responses to sales promotions 2,87 1,38 0,60 

34,96            0,85 
We take join decisions with our suppliers on 

topics like: Planning of new market creation 3,11 1,05 0,83 

We take join decisions with our suppliers on 

topics like: Planning of demand development 3,17 1,13 0.99 

Logistics 

integration 

Our logistics activities are jointly coordinated with 

our suppliers 

3,63 1,08 0,82 

35,15               0,92 
Our logistics activities are well integrated with the 

logistics activities of our suppliers 

3,53 1,05 0.99 

Our logistics activities are characterized by 

excellence in distribution, transport and/or 

warehouse facilities 

3,47 0,90 0.89 

Purchasing 

integration 

We include purchasing in the strategic planning of 

the company 

4,15 0,96 0,60 

32,02             0,82 

The purchasing dept has good knowledge of the 

strategies of the company 

4,15 0,89 0,81 

The success of the purchasing dept is measured in 

terms of its contribution to the success of the 

company 

4,05 0,88 0,78 

The development of the purchasing dept is 

concentrated on elements of the corporate strategy 

4,06 0,84 0,78 

*Generalized Least Squares, Varimax rotated matrix 



Second, we applied a cluster analysis to the supply chain integration dimensions in order 

to define different levels of SC integration in terms of joint decision making and strategic 

cooperation. A major issue of the clustering technique is determining the number of clusters. In 

our case, we have applied a Ward‟s hierarchical method using the Euclidean distance and an 

agglomeration schedule to determine the number of clusters and the initial seeds (centres of the 

groups) to be used in a second K-means non-hierarchical analysis that provided the final 

categorization of the firms. The decision on the number of clusters was guided by an 

agglomeration coefficient, which displayed the squared Euclidean distance between each case or 

group of cases (see Table 3). The agglomeration coefficient increases noticeably from clusters 5 

to 4, from cluster 4 to 3, and from cluster 3 to 2, which in terms of the percentage change in the 

clustering coefficient, lead us to determine that the appropriate number of clusters was 4.  This 

final result shows clear differences between clusters 1 and 2, and clusters 3 and 4, while the 

distance between centres of clusters 2 and 3 is quite smaller. Both context measures have 

discriminatory power. (See ANOVA test, Table 4).   

Table 3: Analysis of agglomeration coefficients* 

Number of cluster 

Agglomeration 

Coefficient 

Change in coefficient in 

the next level (%) 

6 29.18 15,0% 

5 33.56 17.3% 

4 39.39 37.8% 

3 54.28 69.2% 

2 91.87 54.6% 

1 142  

                          *Hierarchical cluster based on Ward method and Euclidean distance 

Table 4. Results of Cluster Analysis of SC integration (K means) 

  Cluster  

1 

Cluster  

2 

Cluster    

3 

 Cluster 

        4 

TOTAL F (ANOVA) 

Shared Meaning 1,74 (0,32) 3,43 (0,38)     0,85 (0,62) 2,99 (0,52) 2,36 (0,96) 165,197 (0,00)* 

Joint decision making 1,36 (0,68) 1,13 (0,54) 3,23 (0,48) 2,88 (0,34) 2,01 (1,00) 105,251 (0,00)* 

N 50 24 14 42       130   

In brackets: standard deviation *Significance level        

*p<0.05; **p<0.1       

The characterization of clusters based on the final centres is the next (Table 4). Cluster 1 

includes 50 firms with low levels in both joint decision making and strategy cooperation. High 



levels in both joint decision making and strategic cooperation characterize cluster 4, which 

comprises 42 product developments. Cluster 3 only includes 14 firms characterized by high 

levels of joint decision making and lowest levels of strategic cooperation. Finally, the low levels 

in joint decision making and the highest levels in strategy cooperation characterize Cluster 2, 

with 24 firms. 

  Next, the relationship between the two Supply Chain integration factors (Joint Decision 

making and Shared Meaning) and the logistics and purchasing integration factors are analyzed 

within each group/cluster. Table 5 shows descriptive statistics (mean and deviation values) and 

ANOVA test for the segmented supply chains. As indicated by the ANOVA test, our results 

show differences in logistic and purchasing practices as a result of differences in knowledge 

integration. These differences are especially significant in terms of logistic practices (F= 8.11, p< 

0.001), but also rather significant in terms of purchasing practices (F= 8.41, p < 0.1). Tuckey and 

Duncan tests facilitated the interpretation of the differences. 

Table 5. ANOVA test for logistic and purchasing factors 

CLUSTERS Logistic Factor Purchasing Factor 

Cluster 1 2,17 (0,95) 2,59 (1,01) 

Cluster 2 3,03 (1,02) 2,82 (0,93) 

Cluster 3 1,91 (1,30) 2,12 (0,80) 

Cluster 4 2,81 (0,66) 2,83 (0,81) 

Total 2,50 (1,00) 2,66 (0,93) 

F (Signif.) 8,107 (0,000)* 2,409 (0,070)** 

Main Group differences (Tuckey test) (1-2),(1-4)*   

Homogenous groups (Duncan Test) (1-3), (2-4) (2-3), (1-4-2) 
In brackets standard deviation 

*p<0.05; **p<0.1 

 

Post hoc analysis 

To further verify previous findings and gain additional insights, several post hoc analyses were 

conducted. Five more measured logistics practices that did not form meaningful factors were 

similarly analyzed. These specific practices were:  



E-business application. IT alignment is repeatedly mentioned in the literature as a key factor in 

buyer-supplier integration (Zhou and Benton 2007, Sanders 2005, Somers and Nelson 2003). As 

E-business is considered a facilitator of IT alignment (Lee and Whang 2001) it was expected that 

those clusters with higher levels of joint decision making (namely clusters 3 and 4) also showed 

higher levels of e-business utilization, and this was supported in the post-hoc analysis (Tables 6 

and 7.) 

Modularity and postponement strategy. These related strategies deal with complexity of product 

configuration (Forza et al. 2004, Huang et al. 2008.) It was expected that those clusters with 

higher levels of joint decision making (namely clusters 3 and 4) also showed higher levels of the 

use of these strategies. Although the utilization of these tools was indeed higher in these clusters, 

the differences are not significant (Tables 6 and 7.) The moderating effects of sector and size 

should be explored further in this regard.  

Demand Management and Planning tools. These tools are implicitly present in such integration 

practices as CPFR (Forslund and Jonsson 2007, Hurtubise et al. 2004). As with e-business it was 

expected that those clusters with higher levels of joint decision making (namely clusters 3 and 4) 

also showed higher levels of Demand management and Planning tools utilization, and this was 

supported in the post-hoc analysis (Tables 6 and 7.) 

Network design tools. Supply chain integration may require rationalizing the physical 

distribution network –locations, routes– (Baker 2006.) It was expected that those clusters with 

higher levels of joint decision making (namely clusters 3 and 4) would have required higher 

efforts of network redesign. Although the utilization of these tools was indeed higher in these 

clusters, the differences are not significant (Tables 6 and 7.) 

Integration with logistics providers.  Integration with third party logistics providers is reported as 

a facilitator of supply chain integration (Holcomb and Hitt 2007, Bolume 2003). It was expected 

that clusters with the highest values of joint decision making were also the highest users of 3PL. 



This supported for cluster 3 (Operational Integration), but not for cluster 4 (Inclusive 

Integration.)  

Table 6 shows descriptive statistics (mean and deviation values) and ANOVA test for the 

segmented supply chains. The ANOVA F-test was significant and indicated that the null 

hypothesis (all three groups have the same performance level) could be rejected for current 

application of e-business systems [F=2,23, p<0.1]) , current application of demand management 

and planning tools [F=4,156, p<0.05])   and current level of integration with logistics providers 

[F=2,396, p<0.1]). Again, Tuckey and Duncan tests facilitated the interpretation of the 

differences. 

Table 6. ANOVA test for specific logistics practices 

CLUSTERS 

Current application of 

e-business systems 

Current application of 

modularity and 

postponement strategies 

Current application of 

demand management 

and planning tools 

Current 

applications of 

network design 

tools 

Current level of 

integration with 

logistics providers 

Cluster 1 3,28 (1,13) 2,34 (1,15) 2,54 (1,20) 2,88 (1,15) 2,96 (1,14) 

Cluster 2 2,67 (1,27) 2,48 (1,04) 2,46 (1,29) 2,63 (1,14) 3,50 (1,06) 

Cluster 3 2,86 (1,29) 2,43 (1,22) 3,29 (1,33)  3,43 (1,02) 3,79 (1,12) 

Cluster 4 3,37 (1,20) 2,95 (1,32)       3,31 (1,32)   3,24 (1,32)     3,02 (1,46) 

Total 3,15 (1,21) 2,57 (1,22) 2,85 (1,31) 3,01 (1,21) 3,17 (1,26) 

F (Signif.) 2,230 (0,088)** 2,104 (0,103) 4,156 (0,008)* 2,110 (0,102) 2,396 (0,071)** 

Main Group differences (Tuckey test) (1-4), (2-4) *   

Homogenous group 

(Duncan Test) (1-3-2-4) (1-3-2-4) (2-1),(3-4) (2-1-4), (1-4-3)  

In brackets standard deviation  

*p<0.05; **p<0.1 

 

 

5. DISCUSSION 

Results of Tables 5 and 6 are summarized in Table 7, which indicates above the mean (high -H) 

and below the mean (low -L) values of the utilization of logistics and purchasing practices en 

each cluster. The first two columns identify the factors described in Table 2, the rest of the 

columns the specific practices described above. Those shadowed show statistical evidence of the 

differences, following the Post-Hoc tests in tables 5 and 6.   

 



Table 7. Integration logistics and purchasing practices utilization in each cluster 

 Integration 

logistics 

practices 

Integration 

purchasing 

practices  

e-buss Modular-

post 
Dem-

plan 
Net 

design 
3PL 

collab 

Cluster 1 L L/M L L L L L 
Cluster 2 H H L L L L H 
Cluster 3 L L H H H H H 
Cluster 4 H H H H H H L 

Clusters 1 and 4 show the largest discrimination in the cluster analysis and also the 

greatest coherence between the expected and the observed level of integration practices. Cluster 

one is dominated by traditional Spanish manufacturers and also comprises the majority of the 

wholesalers. Low levels of joint decision making and share meaning suggest transactional 

relations with suppliers, and thus lower levels of logistics and purchasing integration, supported 

in Table 6 (purchasing integration shows a value close to the mean, table 6, thus the 

classification Low-Medium). In the opposite extreme, cluster 4, dominated by large 

multinational manufacturers, has high level of both joint decision making and shared meaning, 

suggesting higher values in both purchasing and logistics integration, as observed. 

For cluster 3 a higher level of logistics integration was expected, although a high use of 

demand planning tools and lower purchasing integration do correspond to a priori expectations 

of operational integration. Conversely for cluster 2 a lower level of logistics integration was 

expected, although the level of purchasing integration and of demand planning tools corresponds 

to a priori expectations. Discrimination between these two clusters was not strong, and these two 

clusters had the lowest number of observations, which can explain the mismatch with some of 

the a priori expected values. 

The cluster analysis performed shows promise in exploring a practical taxonomy of 

supply chains based on the constructs of joint decision making and shared meaning. More 

specifically, clusters 1, minimized transactional integration, and cluster 4, inclusive integration 

show clear differentiation and evidence of differences in the level logistics and purchasing 

integration that each requires. Further analysis can help to elucidate the logistics implications 

and practical meaning of cluster 2, strategic integration, and of cluster 3, strategic integration. 
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