
Proceedings of the International Conference on Industrial Engineering and Operations Management 

Paris, France, July 26-27, 2018 

© IEOM Society International Sensitivity: Internal 

Investigating Supply Chain Performance and Supply Chain 

Integration Linkage in Jordanian Manufacturing Firms 
 

Vikas Kumar, Jack Zeidan, Archana Kumari  

Bristol Business School 

University of the West of England 

Bristol, BS16 1QY, UK 

Vikas.Kumar@uwe.ac.uk, zeidanjack@gmail.com, Archana.Kumari@uwe.ac.uk   

 

Jose Arturo Garza-Reyes 

Centre for Supply Chain Improvement 

University of Derby 

Derby, DE22 1GB, UK 

J.Reyes@derby.ac.uk  

 

Jiri Tupa 

Faculty of Electrical Engineering 

University of West Bohemia 

Pilsen, Czech Republic 

tupa@ket.zcu.cz  

 

Abstract 
 

Supply chain integration plays a major role in the success of any organisation. As a result in last over a decade it has 

drawn a significant interest from the research community and practitioners alike. Though researchers have aimed to 

address various aspects of supply chain integration, research addressing its linkage with overall performance of 

organisation is limited. The purpose of this research is to investigate the relationship between supply chain 

integration and supply chain performance as well as the relationship between logistics systems and supply chain 

performance. A survey was developed and sent to 40 manufacturing companies operating in Jordan. The results 

show that supply chain integration has a positive impact on the performance of the supply chain as a whole. 

Moreover, when a high degree of supply chain integration takes place, it reduces inbound, outbound, warehousing 

and inventory holding costs. The study also investigates the impact of implementing logistics systems to act as an 

intermediate between supply chain partners. The result of the investigation shows a positive correlation between 

logistics management and supply chain performance. The study provides valuable contribution to theory and 

practice by adding to our limited understanding of supply chain integration in developing country context. 
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1. Introduction 
 

Over the past decade, there has been large emphasis on implementing supply chain practices to act as a vehicle in 

gaining organisation and supply chain competitive advantage (Ngo et al. 2016). A large number of examples show 

how companies invested in SCM in the late 1990s to differentiate their companies by reorganizing and integrating 

their supply chain activities in order to increase customer satisfaction and internal productivity (Christopher, 1998). 

As a result of this integration, it is not individual organisations that are competing against each other but the rival 

supply chains. The goal for this integration is to offer customer’s the greatest satisfaction by adding the most value 

to their product or service with minimal cost (Christopher, 2000). 
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Literature about SCM contains many descriptions of it, as there is no explicit definition of SCM (New, 1997). For 

example (Mentzer, 2001) defines supply chain management as “a set of three or more entities (organisations or 

individuals) directly involved in the upstream and downstream flows of products, services, finances, and/or 

information from a source to a customer”. In his article, the author describes three sets of SCM; the first one is direct 

supply chain, which consists of the focal firm, a customer and a supplier. The second set is called extended supply 

chain, which includes supplier’s suppliers and customer’s customers’ relationship. The third is called the ultimate 

supply chain which includes all parties involved e.g.: financial, logistics and management providers. Supply chain 

practices involves the planning and control of three dimensions; the first one involves the internal and external 

planning and control of manufacturing, purchasing and distribution activities to enable resource acquisition. The 

second dimension is the tactical control and planning to allocate and refine these resources. The third dimension 

deals with the control and planning of business execution (Jeremy, 2001). This study will therefore research the 

internal, external and customer integration of the supply chain as well as logistics as an intermediate between supply 

chain partners. 

 

1.1 Supply chain integration benefits and drivers 

 

The lack of the required planning between supply chain partners can create uncertainty and randomness which 

results in a chaotic distribution system. Supply chain management supports demand and manufacturing planning as 

a result of the business to business fast and accurate communication (Tarn et al. 2002). It is argued by Fawcett et al. 

(2008) that the driving forces of SCM start from two forces: external pressures and strategic supply chain alignment. 

Force field theory (Lewin, 1951) shows and explains the drivers and how supply chains can create value through 

supply chain integration. This theory implies that “the driving forces (external threats combined with internal 

benefits) must exceed the resisting forces (e.g. culture, structure, perceptions of how things should be done) so that 

any organizational entity – in this case a company within a supply chain – can change and survive in changing 

environments”. These two forces are also backed up by (Glenn et al. 2009) who explain them as internal and 

environmental factors. 

 

1.2. Internal Drivers (benefits) of supply chain integration 

 

Literature argues that SCM as a management prospective seeks the synchronization and unification of inter and intra 

firm operational and strategic capabilities to result in a unified marketplace force.  For the purpose of creating a 

superior and continuously improving performance, firms desire to improve their performance through the 

development of efficient and effective trade relationships with their suppliers and customers; this can be a critical 

driver to implement supply chain integration.  

 

Although the term supply chain integration has been around for years and managers have realised the importance 

and benefits of implementing it, many companies still did not accurately adopt the integration. In reality, many 

companies still did not map through their supply chain to know who their supplier’s suppliers and customer’s 

customers’ are. This lack of awareness makes companies lose a critical number of opportunities they can benefit 

from. When firms truly understand the meaning of SCM, it is more likely that they will adopt an SCM strategy 

(Glenn et al 2009). As shown by Daugherty et al. (2005) and Attaran (2005), the most demanded benefits of having 

an integrated supply chain is “to increase inventory turnover; increased revenue and thus cost reduction”. This is 

implemented by the collaboration between supply chain partners to allow fast inventory cycle with customers. These 

factors result in an increased revenue and decreased cost that can be shared across the chain. Other fundamental 

benefits include decreased order cycle times and greater product availability (Glenn et al. 2009). 

 

The availability of the product in the right time and place enables firms to win commitment and loyalty. The 

integration between supply chain members allows new and specialised orders to take place in exceptional times of 

high demand which helps in satisfying the relationship with customers (Fawcett et al. 2008). Other benefits are 

market responsiveness, added economic value, capital utilization, decreased product time to market and logistics 

cost reduction Lee (2002). The increased revenue numbers, with the improved responsiveness at lower prices results 

in an excellent performance; thus creates value for all chain members. However, to attain this kind of performance, 

firms face barriers and risks that make them resist implementing and integrating the supply chains (Linh et al. 2016).  
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1.3. External pressures of supply chain integration 

 

In the present market, customers are demanding products to be delivered faster and more reliably. This fast changing 

market demand has led companies to integrate supply chain processes in order to be more responsive. Moreover, the 

short product life cycles forced firms to integrate their internal and external processes in order to fasten their overall 

supply chain processes. In order to attain a competitive advantage in the highly competitive marketplace, SCM 

integration can play a huge role in the fast, effective and efficient allocation of firm’s resources (Williams, 1994); 

this can be a critical driver for implementing SC integration strategies. Studies have shown the positive integration 

between supply chain integration and firm’s performance (Kumar et al. 2017; Glenn et al., 2009). 

 

External pressures (threats) are the advances of technology, the increased demand of global products, maintaining 

low cost while meeting these customers’ needs and the strengthened competition using relationships among 

vertically aligned firms (Fawcett et al 2008). Moreover, the emergence and the great acceptance of higher corporate 

inter-organizational relationships can also be considered as a driver (Klemenčič, 2006). These factors have shifted 

the focus of individual organizations to start and work in a collaborated and unified supply chain; thus creating a 

market where supply chains compete against each other. 

 

1.4. Barriers to supply chain integration 

 

After knowing the benefits of implementing and integrating an SCM strategy, now it is time to know what is 

separating companies from doing it to attain competitive success in the changing and competitive environment. 

Several theories and paradigms have appeared in the last decade to explain why some companies succeeded in 

implementing SCM while others could not. Some common theories in the literature claims that this is due to the 

management abilities that could not effectively adapt and align to the changing demands of the external environment 

(Linh et al. 2016; Thompson, 1967). It is suggested by Stonebraker (2004), Funk (1995), Hammer (1993) and 

Fawcett et al. (2008) that the contingency model is driven by the innovation in the technological field, management 

skills across departments and organizational functions and the integration vertically and horizontally across the 

industry. While these drivers support the integration of supply chain, barriers resists this kind of collaboration. These 

barriers include insufficient use of technology, lack of support from members of the chain and from within the firm, 

the culture of the firm, the inability or unwillingness to share information, risks and rewards between the SC 

partners, lack of trust between SC partners, inflexible processes within the organisation and the resistance to change. 

These barriers can be overtaken by implementing support activities to collaborate the chain like people 

empowerment, alliance design, cross functional processes change and information integration (Lewin, 1951). 

 

The forces of resistance that act on SCM integration can be classified under two headings; inter-firm rivalry and 

managerial complexity. Inter-firm rivalry comes from the misalignment between SC partners that makes them 

compete instead of willingly cooperate. This eagerness to compete prevents the supply chain from benefitting from 

the collaboration. Some barriers that fall under this categorisation are the lack of trust and poor collaboration 

between SC partners. The second category, managerial complexity, can be explained as the misalignment between 

the allying firm’s culture, processes and structures (Park, 2001). Some resistance forces that fall under the umbrella 

of this category can be the misalignment of information technology, insufficient measurement systems and 

differences in culture (Linh et al., 2016; Park, 2001; Tyndall, 1998). 

 

1.5. Internal Integration and Knowledge Management 

 

Interdepartmental integration can increase the performance of companies by increasing the level of interaction and 

collaboration. As shown by Kahn (1996) interaction is the structural nature of cross- departmental activities. 

Examples of these activities are meetings, committees, telephone calls, electronic mail, reports, fax and standard 

mail. Collaboration represents the unstructured nature of interdepartmental relationships. Collaboration can be 

achieved by connecting departments to have mutual understanding, collective goals, informal activities, shared 

resources and common vision (Kahn, 1996). 

Interdepartmental integration is the increased interaction and collaboration between various departments within a 

firm that works toward a common goal. In other words, it is the increased information flows between R&D, 

marketing and manufacturing (Kahn, 1996). A study done by (Kahn, 1996) investigates the impact of interaction and 

collaboration of departments on product development performance and product management performance. It was 

claimed that the increased collaboration and interaction will yield to an improved performance of product 
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development and product management. The results of the survey conducted by Kahn (1996) indicated that 

collaboration had a strong positive effect on the performance for both variables (product development and product 

management), while interaction showed a negative response for both cases. The study concluded that a certain level 

of interaction is necessary at the level of product development, but it is not sufficient for an improved performance; 

collaboration is necessary to increase the performance. 

 

As argued by Grant (1996a), the essence of organizational capability lies in knowledge integration. This was also 

echoed in the work of Tsoukas (1996) who also asserted that knowledge integration leads to increases the value of 

the organisation as well as its capabilities. In another form, the knowledge carried by individuals (tacit knowledge) 

should be transformed into a more useful form of knowledge (explicit knowledge), hence the important point that 

organisations should focus on is knowledge integration rather than knowledge development. Systematic knowledge 

process is expressed as both a product and a process. As a product, it is the knowledge on how we think, and if it is 

expressed as a process, “it is the process of knowing how we know” (Maturana et al., 1998). Thus, systematic 

knowledge can be viewed from different perceptions depending on the perspective of the person holding the 

knowledge. Organizations knowledge creation takes place at three levels; individuals, groups and organizational. 

From this it was deduced that there are two forms of interaction, tacit and explicit, which interact between the 

individual and the organization to bring together the four major processes which constitutes knowledge creation 

 

1.6. External Integration 

 

Power (2005) described supply chain integration as, the elevation of linkages between the components of the chain 

to; facilitate better decision making and to efficiently improve the interactions between all elements of the chain and 

thus, creating supply chain visibility and identifying bottlenecks. Supply chain integration also involves coordinating 

the forward physical flow of deliveries and the backward coordination of information technology (Frohlich et al. 

2001; Leuschner et al., 2013). Handfield and Nicholas (1999) described the main drivers for supply chain integration 

as; information systems (management of information and financial flows), inventory management (management of 

material flows and products) and management of relationships between trading partners (as cited in (Power, 2005)). 

The work of Akkermans, et al., (1999) and Power (2005) summarised the basis of integration as being an essential 

shift from managing as an individual to managing as an integrated chain of processes, sharing technology, trust and 

partnership. They also added that integration can start from product design level to reach all levels leading to an 

ultimate product. Rudolf et al. (2013) used a Meta-analysis for supply chain integration and showed thirteen 

dimensions for implementing SCI which are: Information Integration, Coordinating and resource sharing, 

Organizational and relationship linkages, Strategic, Operational, Technological, Practices, Attitude, Patterns, 

Strategic, Systems, Operational and Financial.  

 

Many studies indicated that supply chain integration has a positive effect on firms' performance and plays a vital 

role in creating competitive advantage (Ngo et al. 2016; Stevens, 1989). Baharanchi (2008) investigated the role of 

supply chain integration in improving product quality performance and in improving product innovation 

performance, and concluded that the integration will directly improve both measures. Kumar et al. (2017) explored 

the role that e-business enabled enterprise systems play in achieving supply chain integration. This study aims to 

continue the investigation and measure the impact supply chain integration has on the overall performance of the 

firm and cost containment. Moreover, this study will examine the impact logistics management has on the overall 

firm’s performance. The fundamental drivers for supply chain integration that this paper is aims to examine are 

information flow; partnership, alliances and cooperation; inventory management; customer participation; enterprise 

resource planning; logistics; innovation and innovation. 

 

As mentioned earlier, Fawcett et al. (2008) claimed that supply chain integration has crucial benefits on the firm’s 

performance as it creates better asset management, faster research and development, unique product and service and 

increased cash to cash velocity and forth. Moreover, Tan et al. (1999) studied the impact that supplier’s performance 

has on the individual firm’s performance. This was also supported in the work of Kumar et al. (2017). Therefore, 

this study will examine the impact that integration between all members of the supplier chain has on the 

performance of the individual firm. Consequently, the following hypotheses were established:  

 

Hypothesis 1a: A strong supplier integration enhances supply chain overall performance. 

Hypothesis 1b: A strong customer integration enhances supply chain overall performance. 

Hypothesis 1c: A strong internal integration enhances supply chain overall performance. 

2300



Proceedings of the International Conference on Industrial Engineering and Operations Management 

Paris, France, July 26-27, 2018 

© IEOM Society International Sensitivity: Internal 

 

Many studies like Fawcett et al. (2008) claimed that with higher supply chain integration, firms are more likely to 

minimise non-value added costs and gain cost competitive advantage. The work by Won Lee et al. (2007) studied 

the relationship between supply chain performance and degree of linkage among supplier, internal integration, and 

customers. They included cost containment as a characteristic to evaluate the overall performance of the firm. 

Therefore, this study will examine the impact that integration between all members of the supplier chain has on the 

cost containment of an individual firm. 

 

Hypothesis 2a: Strong supplier integration enhances supply chain performance in cost containment. 

Hypothesis 2b: Strong customer integration enhances supply chain performance in cost containment. 

Hypothesis 2c: Strong internal integration enhances supply chain performance in cost containment. 

 

The use of logistics as a coordination factor in supply chain integration enables major cost reductions to take place, 

which in turn allows the increase in competitive advantage either by price reduction to consumers or increase in 

profit (Blythe, 2009). Thus, logistics management has a vital role in integrating the supply chain and its impact on 

the overall firm performance should be examined. Therefore, the following hypothesis was established. 

 

Hypotheses 3: Strong logistics management enhances overall supply chain performance. 

 

The conceptual framework is shown in figure 1 below. 

 

 

 

2. Methodology 

 

Quantitative data was used in this research to test the hypotheses concluded from the literature review. The main 

reason for choosing a quantitative data collection method rather than a qualitative method; is because the data 

required for the analysis should be taken from a large number of respondents to allow higher accuracy of the results. 

This also helps in increasing the generalizability of the findings. A research questionnaire was designed based on the 

constructs of the conceptual model. Respondents were asked to evaluate their relationship with their suppliers, 

customers and their internal integration. Moreover, respondents were asked about their logistics systems. 

Respondents were further asked to evaluate the impact of supply chain integration on their overall performance and 

logistics performance. Participants were also asked to evaluate the impact of supply chain integration on decreasing 

inbound, outbound, inventory holding and warehousing costs. Empirical data was collected by sending the 

questionnaire to more than 100 manufacturing companies operating in Jordan. Each company was asked to let their 

Supplier 

Integration 

Customer 

Integration 

Internal 

Integration 

Logistics 

Management 

Cost 

Containment 

Overall 

Performance 

H1a 

Figure 1: Conceptual Framework 
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purchasing manager, supply manager and senior manager to answer the questionnaire. The study received 66 

responses from 40 companies. Table 1 and 2 shows the measures that were used to evaluate the variables studied in 

this research.  

 

 

Table 1: Factors for suppliers’ integration, customers’ integration, internal integration and logistics 

management  

Suppliers Integration Customers Integration Internal  Integration Logistics Management 

degree of strategic 

linkages 

use of information 

technology 

communication between 

different departments 

implementation of an IT 

system to track goods 

planning stage of 

production and 

inventory management 

degree of the 

communication 

use of information system 

to integrate internal 

departments 

use of vehicle tracking 

systems to monitor 

shipments 

practicality of the 

ordering system 

exchange  in inventory 

status 

use of an integrated 

database for production, 

logistics, distribution and 

vendor information 

calculation of costs 

before and after 

shipments 

use of Information 

Technology 

degree of information 

shared 

accessibility of the 

integrated database 

planning and design of 

the shipment route 

degree of information 

shared 

use of IT in taking orders The use of computer 

based planning between 

marketing and production 

accessibility of the 

logistics communication 

systems with supply 

chain partners 

long term period of the 

relationship 

long term period of the 

relationship 

real time accessibility of 

inventory status 

- 

 

 

Table 2: Factors for overall performance, cost containment and logistics performance 

Overall Performance Cost Containment Logistics Performance 

Quality of products Inbound costs cost containment  

Effectiveness of supply chain 

integration 

Outbound costs Effectiveness of logistics 

system 

 Warehousing costs  

 Inventory holding costs  

 

3. Findings 

 

The data collected were analysed using correlation analysis to show whether the dependent variable is correlated to 

the independent variables. The finding of the correlation analysis aimed at testing hypothesis 1 (a, b, and c) is shown 

in Table 3.  

 

It is evident from the Table 3 that the P value is less than 0.01 for all indicators, forming very strong evidence 

against the null hypothesis thus the results of correlation can be considered significant. The correlation test formed a 

medium positive correlation for all variables; this proves that the presented hypotheses (1a, 1b and 1c) are viable.  It 

is worth noting that internal integration showed the highest value of correlation while customer integration showed 

the lowest value.  
 

Table 3: Correlations Analysis testing hypotheses H1a, H1b and H1c 

 Supplier Integration Customer Integration Internal Integration 

Overall Performance R P r P r P 

.464 .000 .398 .001 .497 .000 
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As shown in Table 4, the P value for internal and supplier integration when analysed with the firm’s cost 

containment resulted in a value of less than 0.01, forming very strong evidence against the null hypothesis thus the 

results of correlation can be considered significant. The correlation test formed a medium positive correlation for the 

two variables; this proves that hypotheses 2a and 2b are viable. However, the correlation for customer integration 

was not found to be significant. This does not necessarily mean that customer integration has no effect on cost 

containment but our study cannot provide evidence for this relationship. The analysis between supply chain 

integration and cost containment is considered significant, as the P-value is less than 0.01. The correlation test 

showed the highest degree of connection when compared with the three independent variables. This may indicate 

that when the firm is integrated with suppliers, customers and internally the effect on cost containment is higher. 

 

Table 4: Correlation analysis testing hypothesis H2a, H2b, and H2c 

 Supplier Integration Customer Integration Internal Integration 

Cost Containment r P r P r P 

.366 .003 .171 .17 .351 .004 

 

Table 5 shows the correlation analysis findings for the logistics management and firm performance. The resulted p-

value is less than 0.01, which means that the null hypothesis can be rejected; thus the results can be considered 

significant. Logistics management showed a medium positive correlation with firm performance. This shows that 

when logistics management systems are implemented within an organisation it increases the performance on two 

attributes; decreasing costs and acting as an effective intermediate between supply chain partners. 

 

From the analysis it is evident that hypotheses 1, showed a positive correlation between supply chain integration and 

the overall performance of the chain, with internal integration showing the highest impact degree and customer 

integration showing the lowest. The analysis also indicates that the overall performance of firms increases when firm 

is integrated with suppliers, customers and internally. The analysis of hypotheses 2, showed a positive medium 

correlation between suppliers and internal integration with cost containment in the company, with supplier 

integration showing the highest degree of impact. The test between customer integration and cost containment was 

rejected, as the P-value was more than 0.05; thus the results could not be considered significant. The findings 

indicate that cost containment within firms increases when firm is integrated with suppliers, customers and 

internally. Logistics’ test on the overall performance of the organisation showed a strong positive correlation, 

indicating the importance of applying logistics systems on the firm’s performance. Moreover, the findings also 

indicate that the implementation of logistics systems can enhance the integration between supply chain partners. 

 

4. Conclusions 

 

This paper investigated the use of supply chain practices in Jordanian manufacturing companies, and investigated 

the impact of SCI on the overall performance and cost containment of the company. Moreover, paper also 

investigated the use of logistics systems as an intermediate between supply chain partners to decrease non adding 

value costs and the effect of implementing logistics systems on the overall performance of organisations. Supply 

chain integration can take place from three dimensions; suppliers, customers and internal integration. The result of 

the investigation showed that internal integration had the most effect on increasing the performance of companies. 

Following is supplier’s integration. 

 

This paper discussed the benefits that come from the integration of suppliers and customers, these benefits come 

from the use of information flow systems, partnerships and corporations, ERP application, customer participation 

and inventory management. Information management proved to decrease the occurrence of the bullwhip effect 

Table 5: Correlation analysis testing hypothesis H3 

 Logistics Management  

    

 r P   

Overall Performance .557 0.00   

2303



Proceedings of the International Conference on Industrial Engineering and Operations Management 

Paris, France, July 26-27, 2018 

© IEOM Society International Sensitivity: Internal 

resulting in an increased competitive advantage. Moreover, the use of information systems can also increase 

competitive advantage by improving inventory management and decreasing the practice of forward buying. 

Information system’s use has been eased lately after the emergence of e-mails and XML format applications. 

 

Partnerships and alliances have proved to attain competitive advantage for the whole supply chain, as partners are 

meeting to share information, technology and planning efforts thus increasing control and reducing uncertainty. 

Moreover, partnerships can enable solving mutual problems thus improving their organisations and sharing success. 

Not only inventory management can maximise profits, but it also enables the customisation of products and allows 

the fast movement of goods thus reducing cycle times. Customer integration can lead to lowering labour costs thus 

increasing profits. Moreover, when customers integrate in the processes, it becomes easier for organisations to have 

adequate information on the demands of customers by implementing feedback schemes. Forming partnerships and 

alliances with customers can enables the sharing of information, technology and planning efforts thus decreasing 

uncertainty and increasing control. 

 

The management of logistics between supply chain partners can play an important role in the integration, as 

transport and warehousing acts as the intermediate between supply chain partners. The use of logistics systems for 

the coordination of the supply chain enables major cost reductions thus increases competitive advantage; this 

coordination can happen by focusing on making transparent data communication between partners and applying set 

of rules to which each member of the supply chain subscribes. 

. 

The study provides valuable contribution towards the understanding of supply chain integration and performance 

relationship in a developing country context. The findings of the study are valuable for organisations and supply 

chain practitioners operating in developing countries seeking to improve the performance of their organisation. As is 

the case with most studies this research also has some limitation. The findings are based on a very limited set of 

survey responses, the generalisability could be improved with a larger sample size. The sample selection may also 

have some faults, as not all participants may have understood the actual meaning of phrases used in the research as 

they are used more by academics rather than practitioners. The findings are based on quantitative analysis hence it 

doesn’t provide participants the opportunity to discuss their opinion in the matter. A large amount of data can be lost 

in that manner, as participants attain the knowledge needed through experience and cannot share due to the way data 

was collected. Hence future research studies should aim to adopt a combination of qualitative and quantitative 

methods, i.e., mixed methods. Supply chain integration is an area that has emerged in the last decade however 

studies so far fail to address all of its attributes. Therefore, further studies on the impact of supply chain integration 

on other attributes like quality of products, costs of products, innovation, competitive advantage and organizational 

performance can be investigated. Furthermore, future research can be done on individual supply chains before and 

after attaining integration practices. This will open a door to realising more benefits, obstacles or disadvantages. 
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