CHAPTER 1

INTRODUCTION

1.1 Background

For over a decade, there has been an increasing interest in the use of supply chain methods to improve performance across the entire business enterprise. Supply chain management has become a standard part of the business lexicon, and many firms now have a functional supply chain group. In addition to individual companies, numerous industries have recognized the importance of supply chain integration. Initiatives that aim at getting multiple companies to work together toward a more streamlined and efficient supply chain have been developed. The most well known of such industry wide initiatives include the Quick Response of the apparel industry, the Efficient Consumer Response of the grocery industry, the Efficient Foodservice Response of the foodservice industry, as well as other initiatives in the pharmaceutical, automobile, aerospace, personal computer, and semiconductor industries (Chatfield, et al. 2000).

The widespread interest in supply chain management has led to innovative ways to re-engineer the supply chain, new software solutions to help companies plan and operate their supply chain, and new business models and services for existing and new players in the supply chain (Camm et al. 1997). The advances of the Internet have helped fuel the development of these innovations and new operating models (Hahn, et al. 2000). New ways to communicate, connect, transact and collaborate among supply chain partners have emerged. New channels of distribution as well as creative products and services have also come to the marketplace.

At the same time, research interest in supply chain management has also been increasing. Practice in the field has sparked the interest of the research community and we have witnessed an explosive growth of research output on the theories and methods of supply chain management. Some of these new research developments have found their way into practice as companies have begun experiments using the developments. Implementation and experimentation naturally lead to new ideas, and the practiceresearch-practice-research cycle continues. This is no doubt a very exciting time for supply chain practitioners as well as researchers. 
In, the case of Construction Company involves many stakeholders or agencies at all the stages of the projects from design to construction and for each project the supply chain is different. Projects are managed by designated Project Managers, Architects, Contractors on behalf of the Client or by the Clients themselves depending upon the contract and the project type. Project Managers are required to facilitate the integration of work of all the agencies and project team organizations are geographically separated beyond national boundaries or in the context of large countries like India, within the national boundaries. Also, there is increased demand to complete the projects within estimated time, cost and as per the specified quality. One of the construction industry’s answers to increased demands is to make better use of material and resources that is required in all stages of development because material or resources often takes about 75% to 90% of a project’s cost in the construction industry (Fisher and Yin 1992; Alshawi and Ingirige 2002). Also, two-thirds of the construction problems are caused by inadequate and timely material, where 85% of commonly associated problems are process related and not product related (Smit et al. 2005). The key to project material management consists of the information and fund flows associated with inter-organizational communication (Stewart et al. 2005) and the effectiveness of the project manager to communicate, evaluate and feedback to the rest of the project team during each stage of the project life-cycle determines how efficiently the project’s goals will be achieved (Alshawi and Ingirige 2002). 

Collection, analysis and real time material regarding data is essential for the quick detection of time, cost, scope and quality deviations from planned performance and timely decision making for responding to problems, disputes and deviations detected from the planned performance. SC provides opportunities for timely availability of all material and resources between project team members. Benefits of SC adoption include an increase in the quality and speed of work; better financial control and communications, and simpler and faster access to common data as well as a decrease in excess material handling (Nitithamyong and Skibniewski 2006). SC is required not only to free up project managers for more decision making tasks but also to deliver the required levels of ‘consistency and reliability’ of material at the construction  site.

1.2 Problem Statement

At the present scenario, many companies have to face high competition. Some struggle to implement corporate strategies to response to existing markets. To gain high benefit, some companies use supply chain to compete with other companies. Supply chain is very important for all kinds of business because it can help the companies improve their service, increase quality of product, reduce cost and faster response to their customers. 

The next chapter of this research investigated some best supply chain practices in industry. The investigation considered the entire range of activities that are proven to be best in use for that industry for that period of time. A description of innovative ideas and new research methodologies has been used in practice. But, overall problem is that we are not aware how these best practice is achieved or what are the enablers of successful implementation of practice.  What is the framework to achieve these practices?

Supply Chain has been used in most product-based companies and it has also extended to use in service sector. However, there are not many studies looking closely to explain the situation in the construction industry while construction sector is continuously growing. Thus, it is necessary to understand the situation and how the construction sector develops supply chain strategy. Supply chain can play an important role to make industries compete productively.

The construction industry has been slow in embracing SC tools and techniques and compared to other sectors, available and often easily accessible network is not being utilized to the full. This is reflected both, in the literature and in practice (Opfer 1997; Egbu et al. 2001; Love et al. 2004). This is due to a number of historical, industrial and market forces that perpetuate the industry’s culture, thus affecting the extent of SC adoption in day-to-day business processes (Baldwin et al. 1999). Effective adoption or diffusion of SC through organizations is required to be effectively managed to better prepare for future SC applications adoption (Peansupap and Walker 2005) and issues for slow adoption of SC are required to be studied. The issues can be categorized as technical, managerial, cultural and social / political due to differing perceptions of project team members. 

1.3 Research Objective

The objective of this thesis is to provide an overview some best practice. The focus of the thesis is on development of framework for selection of supply chain practice, but as described above supply chain practice has been heavily influenced by supply chain enablers.

There are four main objectives for this thesis:

· to identify and level the enablers for selection of supply chain practices;
· to find out the interaction among identified enablers; 
· to understand the decision-making implications of this research; and
· to study of supply chain practices in construction industry using SAP-LAP analysis.

1.4 Methodology

Qualitative research approach is one of the main approaches of research methodology. It studies about experiences, behaviours and attitudes from the respondents. Qualitative methods include interview, participant observation, case study, ethnography, content analysis and so on. Opposite to quantitative research approach, it does not use mathematical and statistical methods. However, qualitative research method uses logic to interpret gathered data. When compared to quantitative research, it has weak points which are more expensive and difficult to measure. The qualitative methods are based on smaller sample sizes and are often not representative of the population, which makes it difficult to achieve reliability and validity (Wikipedia, 2009f). Although qualitative method usually cannot be replicated or repeated, which gives it low reliability; the research is more intensive and more flexible, allowing the researcher to search since he or she has greater latitude to do so (Joppe, 2000). Moreover, it can give in-depth detail in some more specific issues than quantitative method. 

A case study is one type of qualitative research method. According to Yin (1994), the case study method is an empirical enquiry that investigates a contemporary phenomenon within its real-life context that relies on multiple sources of evidence and prior development of theoretical propositions with data needing to converge in triangulation. Case study is one of the five research strategies in social science and has been selected for this study (Yin 1994). Whilst each research strategy has its distinct characteristics, large overlaps exist between them and elements of one strategy may be found in research employing predominantly another strategy (Stehle 2004; Yin 1993).

There are many methods of data collection usually used in case research studies. Data from two or more sources will help to support the research answers. The goal of data collection is to gain rich data that suit for the research. Collected specific data depends on the research questions and the part of analysis. Myers and Avison (2003) suggest that the researchers should plan what data they will collect. For example, they should list resources to be gathered such as documentation or they plan for questions to interview. These plans will help researchers when they have to work with other researchers. The goals of this stage are to ensure that researchers can collect data that they want and spend time appropriately.

There are many ways to analyze the data including using templates, grounded theory and discourse analysis. Secondary data analysis is also one of qualitative data analysis. The concept of this approach is that the present researcher has intended to use the data that was originally compiled by another researcher for other purposes. Secondary analysis will often involve adding another variable to an existing dataset. These variables will be something that the researcher collects on their own, from another dataset, or from a common source of information. Secondary data analysis is only limited by the researcher's imagination (O'Connor,2006).
CHAPTER 2
LITERATURE REVIEW OF SCM PRACTICES
2.1 Supply Chain Management
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A supply chain is a network consisting of suppliers, manufacturers, distributors, retailers, and customers (Figure 2.1). The network supports three types of flows that require careful planning and close coordination: (i) material flows, which represent physical product flows from suppliers to customers as well as the reverse flows for product returns, servicing, and recycling, (ii) information flows, which represent order transmission and order tracking, and which coordinate the physical flows, and (iii) financial flows, which represent credit terms, payment schedules, and consignment arrangements. The network, in turn, is supported by three pillars: (a) processes, which encompass such value-adding activities as logistics, new product development, and knowledge management, (b) organizational structures, which encompass a range of relationships from total vertical integration to networked companies as well as performance measurement and reward schemes, and (c) enabling technologies, which encompass both process and information technologies.

Figure 2.1 Supply Chain (Source: Yucesan and Wassenhove, 2005)
Supply chains perform two principal functions (Fisher 1997): the physical function of transformation, storage and transportation, and the market mediation function of matching demand and supply. While the physical function has been extensively studied within the production control and inventory management literature, innovative approaches have recently been emerging to the market mediation function (Yucesan and Wassenhove, 2005). These approaches are classified in Figure 2.2.

Supply chain coordination is concerned with the coordination of the three types of flow over the network. Effective coordination strategies combine a range of approaches for supply chain transparency through information sharing (e.g., sharing point-ofsales data with the manufacturer) and information deployment (e.g., vendor-managed inventories, efficient consumer response, and collaborative planning, forecasting, and replenishment) as well as for operational flexibility (e.g., assemble-to-order and make-to-order systems) to react to timely information. These approaches may facilitate new 

Figure 2.2 Matching Demand and Supply in Supply Chain 

(Source: Yucesan and Wassenhove, 2005)
forms of organizational structures (e.g., process orientation) and new forms of inter-organizational collaboration (e.g., outsourcing via third-party service providers). Information and communication technologies facilitating closer collaboration and promoting supply chain transparency are crucial for effective coordination. Innovative product and process designs are a pre-requisite for operational flexibility.

Most of the innovative supply chain coordination practices (e.g., postponement) (Lee and Tang 1997) are indeed enabled by innovative product, process, and supply chain design. One of the most visible examples of innovative supply chain practices can be found at the Italian garment manufacturer Benetton. Benetton has been one of the first manufacturers in the industry collecting point-of-sale data from key retail stores to determine product mix. More specifically, Benetton adjusted the assortment of colors to be produced by closely tracking retail sales. Such operational flexibility, in turn, was enabled through a product and process redesign, where sweaters were first knit in gray and then dyed to the desired color. Further volume flexibility was achieved by subcontracting the knitting operations to a network of small textile labs.

Supply chain design, as indicated above, is concerned not only with the configuration of a network, but also with the prioritization of the capabilities to be developed and retained internally, and the forging of new partnerships with other entities along a supply network. Supply chain design should be viewed as the "capability to design and assemble assets, organizations, skill sets, and competencies for a series of competitive advantages, rather than a set of activities held together by low transaction costs" (Fine 1998). This dynamic view is necessary in a fast-evolving world where new products and emerging distribution channels necessitate a continuous review of supply chain design decisions. Just like product design has an enormous impact on manufacturing performance; superior supply chain design offers significant payoffs in supply chain coordination. 

2.2 Supply Chain Practices

Over the past so many years supply chain management (SCM) has become an important focus of competitive advantage for firms and organizations. The impact of supply chain management has increased steadily, drawing on developments in information systems, management science, logistics, operations management, and other fields. The promise of supply chain management is better use and deployment of resources across the entire enterprise (Harrison, 2005). While it has long been a goal to consider the impacts of managerial decisions across the complete organization, the tools, concepts and computing environment have only been available for the past decade to realize this potential on a large scale.

A supply chain is the set of value-adding activities that connects a firm's suppliers to the firm's customers (Harrison, 2005). The basic unit of a supply chain activity is

Receive input from supplier

Add value

Deliver to customer

Here a "supplier" may be an external vendor or an upstream process within the firm. Similarly, a customer may be the final customer of the finished product or service, or a downstream operation that uses the output of one process as the input to another. Three types of flows occur throughout the supply chain: (1) product, (2) information, and (3) funds. These flows travel both upstream and downstream within the supply chain. Effectively coordinating these three kinds of flows is the overarching goal of supply chain management.

2.2.1 Collaborative Planning 

Collaborative planning covers the synchronization of decision rights, logistics, and new product development. When adopted, the parties jointly determine who is better positioned to either control the activity or determine the necessity for continued joint efforts. Soroor et al (2009) also mentioned collaborative planning is one of the enabler for flow coordination mechanisms (are designed to manage product and information flows) in supply chains.

Often the manufacturer can better plan the production process and determine the retailer's order quantity, if supplied with information on consumer demand. The efficiency gains realized by a more efficient production process and a more accurate order quantity are typically split between the parties via the wholesale price. In such cases, the retailer will delegate the inventory decision rights to the manufacturer. Collaborative planning, forecasting, and replenishment enables supply chain partners to share historical data and develop plans to manufacture and distribute a product (Blanchard, 2007). 

Coordination of new product development activities requires tight organizational links, open communications, and trust between the parties. This consumes time and resources. However, such activities also offer substantial upside potential. Because each party brings different knowledge and competencies to the relationship, joint designs of new products result in synergies. Additionally, actively involving retailers in the design and development phases increases the retailer's commitment to the success of new products and services. A committed retailer is more likely to proactively promote the product through better placement within the store and clearer communication of the new product's benefits. 
Because joint new product efforts require a high level of trust, they entail two likely observations. On the one hand, such collaboration may be adopted only after the parties successfully adopt information sharing initiatives and other collaborative efforts, such as the reassignment of decision rights. On the other hand, the goodwill generated tends to carry-over and impact other performance outcomes. For example, more flexible and responsive joint inventory management may result in lower stockouts of highly desired products and avoidance of excess supply of less desirable ones. These performance measures are particularly important for innovative products (Fisher 1997).

Although many collaborative efforts result in gains for both parties, companies must be aware of the pitfalls that may arise from certain integration initiatives. For example, when the manufacturer facilitates the back flow of unused or defective goods from its retailers through reverse logistics collaboration, retailers worry less about over-ordering (Rogers and Tibben-Lembke 1999). If several retailers follow such a course of action, a disruption to the manufacturer's inventory management will result. Manufacturers should strive to reduce the severity of this problem by closely tracking the outflow and backflow of product and setting appropriate limits on the amount of product shipped to specific retailers. Collaborative planning efforts must be considered along with information sharing to get a complete picture of production information integration (Devaraj et al. 2007)
2.2.2 Base Stock Inventory
The most common inventory model in practice is the Base Stock (or Periodic Review, Order-Up-To-Lev el) model. In this model, each planning period an order is placed or production is begun to bring the inventory position to a predetermined level known as the base stock or order-up-to level. The base stock level is set so as to provide a desired level of service in each period. This means the base stock level must be large enough to cover both the expected demand until the next replenishment and the possible upside in demand that is implied by the service level. The portion of the base stock that protects against uncertainties in demand and supply is referred to as safety stock. The relative size of the safety stock increases as the uncertainties in demand or supply increase, the expected lead time or review period increases, or the desired service level increases. Reiner & Fichtinger (2009) considered additionally the lead time variability caused by the base stock inventory policy for different forecast methods. 

When the expected level and uncertainty of demand change frequently over time, a different base stock level reflecting these changes can be calculated for each time period (Kimball 1988). More commonly in these situations, the stationary model described above is used to determine the safety stock requirements expressed in terms of weeks of supply (WOS). The number of safety stock units required for each time period is then calculated by multiplying the WOS target by the weekly forecast for that planning horizon. Additional extensions to model limited capacity (Glasserman and Tayur 1996), non-zero customer delivery times (Graves and Willems 2000), and other complexities are also possible. Jung et al (2008) find that the base-stock policy based analytical framework is insufficient for the analysis of the more complex production systems that arise in the chemical process industry. Specifically, the base-stock policy cannot provide adequate guidance on the allocation of resources to products in competitive situations such as occur when multiple products share a production unit.
Hewlett-Packard's Strategic Planning and Modeling (SPaM) team has had remarkable success implementing a customized version of the base stock model across HP (Cargille et al. 1999). SPaM was formed by HP almost 15 years ago with the goal of developing practical supply chain solutions and disseminating them broadly across HP's many business units. While working with a number of HP divisions on supply chain strategy projects, SPaM realized that most organizations lacked the knowledge and tools to set inventory levels appropriately. The businesses often used simple approaches without regard to demand or supply uncertainties, desired part availabilities, or costs. As a result their inventories were typically 25 to 50% higher than necessary. SPaM's solution was to build a simple and inexpensive inventory tool in Microsoft Excel based on the base stock model. This tool, known as the Part Inventory Tool (PIT), can be quickly customized for each division through a software wizard created by the group.

Customized versions of PIT are now in place across a wide variety of HP product lines and geographies. The results have been impressive. HP's Integrated Circuit Manufacturing Division was able to cut finished goods inventory by $1.6 million while simultaneously improving on-time delivery performance from 93% to 97%. These circuits are now available more often for assembly into many different HP and partner products, enabling these partners to reduce their downstream inventories. The Microwave Instruments Division (MID) used multiple PITs to determine appropriate stocking levels at points throughout its vertically integrated supply chain. Within three weeks of implementing the new approach MID experienced remarkable availability improvements with no increase in inventory investment. Perhaps most importantly, the inventory tool diffusion process has helped to transfer capabilities to the HP divisions. The tool helps users perform what-if analyses and make more data-driven supply chain decisions.

2.2.3 Collaboration between Adjacent Echelons

Single-location inventory models can be a big improvement by the simple rules, still used by many companies. However, these models require the user to provide the demand and supply linkages between different locations in a supply chain in order to understand the impact of one site's inventory decisions on another.  If each inventory location makes decisions independently from all others, inefficiencies may be introduced. One well-documented result of independent decision-making in a supply chain is the bullwhip effect (Lee et al. 1997a). The bullwhip effect refers to the systematic amplification of demand variability as orders are passed along the supply chain from customer to supplier. This increase in variability typically requires upstream locations to carry additional inventory. In an effort to eliminate or at least reduce inefficiencies like the bullwhip effect, many supply chains have turned to collaboration between supply chain partners. While the ultimate goal of such efforts is usually end-to-end supply chain coordination, these efforts typically start between adjacent echelons or partners in a supply chain. The collaboration issue among supply chain partners (Arshinder and Deshmukh, 2008), which has been recently strongly stressed, is almost not even considered by companies.

Collaboration between supply chain partners can take many forms and include many functional areas including production, distribution, procurement, marketing, and product development. Moreover, collaboration reduces the barriers to change (Salama et al 2009). It focuses on the different ways that adjacent supply chain partners collaborate to manage inventories. These supply chain coordination programs differ somewhat in scope and definition. Further, implementations of the same program often differ from one company to the next as different elements are emphasized or interpreted differently. 

Many names and acronyms have been applied to recent supply chain coordination programs that, among other goals, have attempted to reduce inventories by creating strategic partnerships and sharing demand and inventory data. An industry-wide effort by U.S. apparel firms that began in the late 1980s was called Quick Response (QR), while a similar but broader effort by the grocery industry in the mid-1990s was labeled Efficient Consumer Response (ECR) (Buzzell and Ortmeyer 1995; Food Marketing Institute 2002). A key practice within the ECR movement is known as Continuous Replenishment (CR). In a CR program, the downstream supply chain partner (call them the distributor, although this could occur at any point in the supply chain) sends daily sales and inventory data to its upstream partner (call them the supplier). The supplier is then responsible for replenishing the distributor's inventory in order to maintain mutually agreed upon inventory levels. A very similar system, popularized by Wal-Mart and Proctor & Gamble beginning in the mid 1980s, is known as Vendor Managed Inventory (VMI) or Supplier Managed Inventory (SMI) (Taras 2002). VMI appears to be almost identical to CR, except perhaps in a VMI program the supplier has more complete control over the determination of the distributor's inventory levels and replenishment frequencies. Two classic Harvard Business School case studies on Campbell Soup (McKenney and Clark 1994) and Barilla SpA (Hammond 1994) describe early implementations of VMI. Collaborative Planning, Forecasting, and Replenishment (CPFR) builds upon ideas from CR and VMI but is broader in scope. CPFR includes a set of business processes in which suppliers and distributors jointly develop sales forecasts and replenishment plans. CPFR is defined in a set of guidelines supported by the Voluntary Interindustry Commerce Standards (VICS) Association and initially pubhshed in 1998 (VICS Association 2002).

2.2.4 Customer Service
Customer service is a critical dimension of supply chain competition and a key driver of inventory levels. Therefore, setting the correct service target is an important strategic decision for managers. Vickery et al. (2003) found the relationship between supply chain integration (customer and supplier relationships, etc.) and financial performance (return on assets, investment, and sales) in 57 first-tier US automotive suppliers to be fully mediated by customer service (responsiveness, delivery speed, delivery dependability, etc.). While it does not attempt to provide an in-depth treatment of service-target setting, it wishes to emphasize the following three points as being especially relevant to supply chain practice. 
First, service to the end customer is key. Customers care about the service they receive, not about the service provided by internal stages in the supply chain. Supply chains can achieve the same final customer service target with different designs. The lowest cost design may not have high service levels at all internal supply chain stages. Sometimes it can make sense to have lower service levels internally and to buffer these with high finished good inventory. In order to pursue high customer service with a low inventory level, a quick response logistics system should be constructed (Kim & Park 2008). 
Second, service targets need not be the same for all products in the supply chain. For instance high margin products may benefit from higher service levels. Just as service targets may differ from one product to another, targets might vary from one customer to another. These inventory levels ensure desired customer service level while minimizing average inventory (Puigjaner & Lainez 2008). Key customers may receive better service than small volume customers. 

Third, know how your customer measures service. Large retailers such as Wal-Mart, Office Depot, and Best Buy are demanding better service and are implementing late delivery/service penalties that can far exceed order margins. Critically, penalties are imposed if the order is not received on time and in full (Neale et al. 2005). As orders can comprise multiple line items, the order fill rate will be lower than the line item fill rate. Therefore, high order fill rate requirements have a serious impact on the line-item service levels managers should target.

2.2.5 Data Management

Administrative process by which the required data is acquired, validated, stored, protected, and processed, and by which its accessibility, reliability, and timeliness is ensured to satisfy the needs of the data users. Data management is critical for best-in-class inventory control and planning (Neale et al., 2005). Data availability and accuracy are two key dimensions of effective data management. Therefore, Kim & Park (2008) has emphasis on electronic data management.
Inventory control refers to the transactional-level decisions regarding replenishments and order fulfillment. For such decisions accurate data reflecting current demand, current resource capacities, and current on-hand, in-process, and on-order inventories are critical. According to a PricewaterhouseCoopers (PWC) 2001 survey (PricewaterhouseCoopers 2001), 24% of businesses have experienced either an "inability to deliver orders or lost sales because of incorrect stock records." While ERP systems have helped companies improve the availability and quality of transactional-level data, there is still room for improvement. In supply chains it is often not enough that accurate inventory data be available to one stage in the chain, rather data needs to be available across the chain. According to the PWC survey, "almost a third [of companies] lacked even the most basic requirement of having information systems shared across departments." With supply chains cutting across companies, this suggests that data availability may continue to be a challenge in supply chain inventory control. Supply chain visibility software aims to take advantage of the Internet to improve data availability.
Inventory planning refers to tactical and strategic decisions such as inventory level and location decisions. For these planning decisions data regarding longer term demand and supply characteristics (forecast accuracy, replenishment lead times and reliability, and processing costs among others) are often required. Motorola has reported that they "have had major [supply chain] software projects fail for lack of good data" (Betts 2001). In experts opinion data gathering is a critical and often time consuming step in any successful inventory initiative. Therefore, it is imperative to define early on the key parameters affecting the planning decisions being made. Often an initial rough-cut analysis can identify what parameters have the most impact on the decisions and then effort can be focused on obtaining accurate data for these sensitive parameters.

2.2.6 Use of Internet
The Internet is a global system of interconnected computer networks that use the standardized Internet Protocol Suite (TCP/IP). It is a network of networks that consists of millions of private and public, academic, business, and government networks of local to global scope that are linked by copper wires, fiber-optic cables, wireless connections, and other technologies. The Internet carries a vast array of information resources and services, most notably the inter-linked hypertext documents of the World Wide Web (WWW) and the infrastructure to support electronic mail, in addition to popular services such as online chat, file transfer and file sharing, online gaming, and Voice over Internet Protocol (VoIP) person-to-person communication via voice and video.(Wikipedia, 2009g) The Internet enables the cost effective transmission and sharing of information. By improving information availability the Internet can help reduce the safety stock required to support a given service level (Neale et al 2005). Collaboration and visibility are two emerging Internet supply chain applications aimed at improving information availability.

Sharing of information via the internet is important to our supply chain (Christopher, 2000). Supply chain participants typically forecast customers' future orders. Presumably customers have a better forecast of their own replenishments than their suppliers have. If suppliers have access to their customers' replenishment forecasts they should be able to reduce their safety stocks as forecast accuracy improves. Collaborative planning software tries to leverage the Internet to help companies share demand and replenishment forecasts. This software is still relatively new and has yet to become pervasive. While it offers the potential to improve supply chain performance there are obstacles to successful adoption. The Internet has reduced one key obstacle; data exchange infrastructure costs are no longer as prohibitive as in the days of electronic data interchange (EDI) systems. The real barrier may now lie in business process design. The premise of collaborative forecasting is that companies cooperate. Close cooperation requires agreed business rules. Designing and agreeing on such rules can be difficult.

Different parties in the supply chain often lack continuous information on the status of inventory levels, order progress and shipments throughout the supply chain. Instead they rely on periodic status reviews. This lack of continuous information drives up safety stocks because safety stock must cover the uncertainties during review intervals. Supply chain visibility software aims to reduce this supply chain "status uncertainty" by continuously monitoring and sharing the supply chain status. Safety stock can be reduced because of this improved information. Most practitioners live in information rich environments being made ever more complicated with the internet (Cantor & Macdonald, 2009).

The Internet brings with it exciting opportunities to improve supply chain inventory performance. The Internet, much cheaper and more flexible than the traditional EDI, has made it possible to overcome many of these in conveniences (Frohlich, 2002; Johnson & Whang, 2002). Unfortunately there is much hype surrounding the revolutionary impact of the Internet. In reality the Internet's impact is not revolutionary. It does not blow up the fundamental inventory tradeoffs; it does however alter the tradeoffs by reducing the costs of information transmission. Successful managers will recognize that they can use the Internet to improve their inventory performance by exploiting improved information. 

2.2.7 Service Parts and Reverse Logistics

The supply chain inventory does not always end with the completion and sale of a final product. Sometimes the final product is an important piece of manufacturing or service equipment and as such the customer will want fast resolution of any product failures. Other times the product is returned by the customer to the manufacturer for repair. 

Timely product repair typically requires the availability of replacement parts (Neale et al 2005). On-site repair will require service engineers to have access to a range of service parts. Choosing what service parts to carry and how much to carry are important inventory planning decisions for many companies. A key challenge in such systems is the sheer number of stocking locations—each field based service distribution center and even each service engineer's vehicle represent a potential stocking location. While spare parts inventory planning has been a focus of the military for decades, increasing importance is being placed on this field in commercial enterprises. The emergence over the past decade of supply chain software companies focused on service part logistics underscores this point. Shapiro (2001) for a summary of the work carried out by Cohen et al. (1990) on a service parts inventory system, Optimizer, implemented at IBM.

Sometimes equipment is returned to the manufacturer for repair—for example aircraft engines (Neale et al 2005). As inventory is flowing back in the supply chain, the term reverse logistics is often used. Reverse logistics, which is the management or return flow due to product recovery, goods return, or overstock, form a closed-loop supply chain (Lee & Chan, 2009). Spare parts inventory planning in this case is somewhat different from the field based inventory systems as the number of stocking locations can be orders of magnitudes lower. However, the logistics aspect can be more challenging; for example, there are cases where customers must receive the exact product they returned and not simply an identical product. Reverse logistics is not exclusively the domain of product repair supply chains. Some products are recycled for remanufacturing or reusability purposes. Inventory planning in such cases needs to account for the opportunity to tap into this stream of components reentering the supply chain. Zhu (2008) also state the reverse logistic in green supply chain management. 

2.2.8 Responsiveness
Catalan and Kotzab, (2003) defined responsiveness in two parts; one part concerning time indications of both the flow of information and the flow of goods in the supply chain, and another part indicating product demand transparency in the supply chain. There was a major emphasis on "Cycle Time Reduction'' in the industrial sector. This emphasis was and still is well-placed, since important supply chain benefits flow from reducing flow time: lowering lead time and work-in-process inventory levels. Improving responsiveness to changing market needs is a high priority (Swafford, 2003).  The total inventory in the supply chain was reduced sharply, resulting in significant improvements in responsiveness to the customer. 

The Supply Chain Cycle Time measures the total time it would take to fulfill a new order if all upstream and in-house inventory levels were zero. It is measured by adding up the longest (bottleneck) lead times at each stage in the supply chain. For example, consider a three tier chain with each tier having a 1-week lead time; then the supply chain cycle time would be 3 weeks. One high-tech company was able to reduce their supply chain cycle time from over 250 days to below 190 days; once they started measuring it, some obvious simple improvements were made. Chopra and Sodhi (2004) identified several categories of risk including disruption, delay, forecast, procurement, risk, capacity and inventory risks, along with their interconnections. Two of the mitigation strategies listed are enhancing responsiveness and increasing flexibility levels. Both these risk mitigation strategies are stated to reduce a variety of risks including delays, forecast risk, capacity risk and inventory risk. Matson and McFarlane (1999) discussed concepts and issues associated with responsiveness in production and illustrated the audit tools they proposed from a case study in the steel industry.

The economic criterion is measured in terms of net present value, while the criterion for responsiveness accounts for transportation times, residence times, cyclic schedules in multiproduct plants and inventory management (You & Grossmann, 2008). The Cash Conversion Cycle (or Cash to Cash cycle time) attempts to measure the time elapsed between paying our suppliers for material and getting paid by our customers. This measure appropriately includes Accounts Receivable and Accounts Payable since they, rather than inventory, may have more leverage for improvement in particular situations. When Digital Equipment Corporation (DEC) first studied its supply chain they found Accounts Receivable was averaging 91 days, due largely to customer complaints about errors in billing. With each day representing $60 million in uncollected funds, management attention focused quickly on this opportunity for improvement. 
''Upside'' flexibility refers to requirements, particularly in high-tech, that a vendor be prepared to provide say 25% additional material above and beyond the committed order, in order for the buyer to be protected when the buyer's demand is higher than forecasted. This is usually stated as a percentage of the amount on order, and sometimes contracts are explicit regarding the percentage of upside required within various time windows. For example, if an order for 100 PC Boards has a 2-week lead time, the buyer may request an additional 25 boards within 1 week of delivery and expect the supplier to provide this upside flexibility. Cultural factors clearly have a role in flexibility, responsiveness, agility, etc. all of which impact supply chain risk mitigation and response to disruptions (Braunscheidel & Suresh, 2009). 

2.2.9 Demand Management
Demand management means meeting customer needs consistently, meeting expectations on a regular basis. It doesn’t mean we drop everything to address an urgent priority in our partners mind every time we are asked (PMHUT, 2009). Attention has been paid to opportunities to improve total supply chain operations by Demand Management. Demand Management refers to the set of marketing, pricing, promotion, and sales tools available to affect demand levels for individual SKUs at a particular point in time (Neale et al 2005). Dell is well-known for its excellent Demand Management tools: if a particular component happens to be unavailable at the time of a customer's online order, they will display a longer customer response time, and attempt to steer the customer to a substitute item. Salman et al (2009) has stated that for each considered operations and supply chain related process Demand Management plays important role. 
Given the importance of Demand Management in improving supply chain operations, one should ideally attempt to measure its accomplishments, which typically could include increased revenue, increased profits, fewer stockouts, and increased unit volume. A demand-management process that could react quickly to current market conditions, a supply base that could provide palmOne with the best value in the materials and services it procures, and ongoing improvements in cost-effectiveness, quality, and customer service (Cohen & Roussel, 2005). While this is a laudable goal, generally there are many other factors which also influence these variables, and it is likely to be quite difficult to separate out the influence of Demand Management from other general economic trends affecting revenue, profit and unit volume. If there is a distinct emphasis placed on Demand Management at a given time and thereafter, then one may be able to compare the values of revenue and profit over time to see if a favorable shift has occurred in those values even though there are still fluctuations due to other factors. Pitty et al (2008) stated discrete supply chain activities are integrated along with continuous production through bridging procurement, production, and demand management activities.
2.2.10 Strategic Alignment
Strategic Alignment is connecting and configuring the strategic essentials, main organization procedures, processes and structure in such a way that their implementation achieves the organization's shared vision and results beyond expectations. It is important to emphasize that "One shoe size doesn't fit all"—that is, metrics must be tailored to the Value Proposition of the Supply Chain (why do customers buy from us?). Such strategic alignment may be more serious in cases where a firm does not have size and power enabling control of the entire supply chain from raw material suppliers to final customers (Kim, 2009). Sahay (2004) also describes the importance of alignment of supply chain strategy with business strategy. Companies and Supply Chains differ in their business strategies and value propositions. A supply chain whose value proposition is low cost should not unduly emphasize flexibility and responsiveness metrics, since they could detract from that chain's fundamental competitive strategy. Similarly, one whose value proposition is innovative technology should not unduly emphasize cost factors, since they could detract from that chain's strategy. It is critical that the specific metrics chosen (and target goals along those metrics' dimensions) should align with the chain's business, product strategy, and value proposition. Hence, if the strategy used is to be low-cost, then the relevant metrics could be costs, capacity utilization, labor productivity, information accuracy, etc. If the strategy is to be flexible and responsive, then the relevant metrics could be order response time, order change flexibility, product mix offerings, replanning times, and expediting capabilities. 

This potential, however, will be realized only if the connection sand inter-relationships among different parts of the supply chain are recognized, and proper alignment is ensured between the design and execution of the company’s competitive strategy (Stevens,1990; Chin-Fu et al., 2005). However, a reckless pursuit of strategic alignment or integration without the capability of managing the entire supply chain has considerably high risks such as loss of bargaining power to supply chain partners, because small firms might fully accept even their supply chain partner’s unreasonable demands due to the concern that the investments on site, physical, human specific assets for transaction with specific supply chain partners become sunk cost, thus probably being dominated by partners (Kim & Park, 2008).

2.2.11 On-line Procurement

Procurement is the acquisition of goods and/or services at the best possible total cost of ownership, in the right quality and quantity, at the right time, in the right place and from the right source for the direct benefit or use of corporations, individuals, or even governments, generally via a contract. Simple procurement may involve nothing more than repeat purchasing. Complex procurement could involve finding long term partners – or even 'co-destiny' suppliers that might fundamentally commit one organization to another.(Wikipedia, 2009h) On-line Procurement or e-procurement is a system for making purchases through internet. A properly implemented system can connect companies and their business processes directly with suppliers while managing all interactions between them. This includes management of correspondence, bids, questions and answers, previous pricing, and multiple emails sent to multiple participants. E-Procurement helps with the decision-making process by keeping relevant information neatly organized and time-stamped. Keeping track of all bids means leveraging your knowledge to obtain better pricing. Companies can focus on their most lucrative trading partners and contracts.
Johnson and Whang (2002) divide E-business applications into three categories: E-commerce, E-procurement, and E-collaboration. E-procurement allows companies to use the Internet for procuring direct or indirect materials (Kim & Park, 2008). General Electric moved aggressively to begin buying components through its Trading Process Network (TPN). That network became the testing grounds for further expansion into eBusiness in all areas of the GE organization. On TPN, parts specifications were posted electronically and many prequalified suppliers could bid for the job. There was little face-to-face interaction, and costs were extremely low. For instance, GE estimated that the cost of processing a traditional paper purchase order was more than $50, while the cost on the TPN dropped to $5. GE quickly exceeded $1 billion worth of business with 1,400 suppliers on the TPN (Smart 1996). In the language of economics, the TPN approaches pure competition. The length of the bidding process at GE decreased from 21 to 10 days, and the percentage of business going to foreign suppliers increased significantly.

The early success of companies like GE led to a near stampede toward eProcurement (Neale et al 2005). Clearly most large organizations have found that procurement of indirect materials like office supplies and services like travel, can be effectively transferred to the web. Software suppliers like Ariba, made their debut with cataloging software that made it easy for companies to move from traditional phone and fax procurement to web-based buying. Likewise, exchanges for direct materials exploded in 1999, with each industry drawing multiple on-line entries hoping to capture the spending power of buyers. A Semantic Web-based procurement agent plays the role of the mobile worker’s representative in the fixed network infrastructure. Such agents will be intelligent and capable of making decisions on behalf of users (Soroor et al. 2009). The early success of on-line auctioneer Freemarkets.com led many to believe that every industry would quickly embrace marketplaces where dynamic bidding would become the standard for purchasing everything from steel to legal services. 

2.2.12 Strategic Alliance
A strategic alliance is a relationship between two trading partners that entails multifunctional interaction—from engineering and marketing to production planning, inventory, and quality management. Companies articulate many goals for these relationships, goals that center on cost reduction, quality improvement, better delivery performance, or increased flexibility to new product introduction. If the focus is on cost reduction, it often observes deep interaction between inventory managers, production planners, and procurement personnel. If the focus is on new product development, engineers from both companies may be engaged in sharing future designs and product plans. A strategic alliance differs from a merger in that the alliance partners remain separate business entities and retain their decision-making autonomy (Bernstein et al. 2008).

True strategic alliances endure for a long time. For example, over a ten-year period, Chrysler's average contract length nearly doubled (Helper and Sako 1995; Dyer 1996; Pyke 1998). Longer-term relationships should be more cooperative than traditional ones and firms with many alliances should have far fewer suppliers. DuPont managers argue that it is in the best interest of DuPont and its suppliers to cooperate since suppliers' costs become DuPont's costs and suppliers' nonstandard product often becomes DuPont's nonstandard product. This cooperation can lead to dramatic improvements. DuPont worked closely with a supplier of maintenance, repair, and operating supplies and cut its inventory by $118 million over ten years, while the supplier saved $16 million annually. Chrysler reportedly saved over $1 billion in 1996 and twice that in 1998—all from supplier-generated ideas (Dyer 1996; Pyke 1998). In a similar vein, GM recently climbed to No. 4 on the J.D. Power and Associates overall quality ratings, just behind Nissan. Now GM is working on closing the gap with Toyota and Honda. How? By working with suppliers! For example, GM has given complete design responsibility for car interiors to Lear and Johnson Controls. This initiative allows suppliers and GM to focus on core competences, and it results in significantly faster new product introduction (Muller and Kerwin 2001). John Deere's Construction Equipment Division now outsources over 80% of the value of some of its products. By working with key suppliers, Deere was able to reduce cycle times from 32 to two days, while reducing costs by up to 25% (Sheridan 1999). Clearly, the evidence suggests that firms engaging in strategic alliances gain improvements in cost, quality, delivery and flexibility.
The benefits of strategic alliances, as noted above, are many. Firms can see lower cost, higher quality, and improved delivery performance. Perhaps the most significant benefit, however, is faster new product introduction. When Eaton, an $8 billion manufacturer of automotive components and electrical equipment, develops alliances with their customers, they focus on the customer's total cost of ownership. And the results have been exceptionally positive for both Eaton and their customers.

Suppliers in strategic alliances should strive to maintain a competitive edge even if there are no competitors who pose an immediate threat. In other words, they should not take advantage of their monopolistic position. Eaton is a sole supplier for many of its products, and yet they regularly build cost decreases into long-term contracts. Furthermore, they devote significant engineering resources to co-development of new products with their customers. Following Eaton, it would be wise for monopolistic suppliers to analyze the total cost of ownership for their customers and be certain that the relationship is win-win. In sum, they should act as though competition is looming.

2.2.13 Postponement

Postponement is a business strategy that maximizes possible benefit and minimizes risk by delaying further investment into a product or service until the last possible moment. An example of this strategy is Dell Computers' build-to-order online store (Wikipedia, 2009i). Zinn and Bowersox (1988) describe different types of postponement that could be implemented in the supply chain, and these include labeling, packaging, assembly, and manufacturing. The different postponement types loosely refer to the different points in the supply chain where postponement transforms semi-finished product to an end product after customer demand is realized. In labeling postponement a standard product is stocked and labeled differently based on the realized demand. This could be performed at the retailer at the end of the supply chain, at the distributor, or as the last step in the factory. For example, at a Hewlett-Packard printer division, end product printer packages were stored in generic packaged form at the distribution center. After receiving orders from the customers, a sticker in the appropriate language was placed on a specially identified surface of the package to differentiate between alternate language products. In packaging postponement products are not packaged into individual packs until the final orders are received. This is typically performed at the manufacturing or distribution site. For example, in electronics manufacturing semi-finished goods are transported from an overseas location to a regional market, such as North America or Europe, where they are localized with local language literature or the appropriate power-supply, either at the company or retailer distribution center (Lee and Billington 1994; Feitzinger and Lee 1997). Finally, assembly and manufacturing postponement refer to situations where additional assembly or manufacturing may be performed at the assembly or warehouse facility after demand is realized.
Costs affected by postponement can be broadly classified into the following categories: logistics costs, material costs, location-specific costs, and asset-driven costs (Rockhold et al. 1998). From an inventory perspective, postponement can affect three types of measures - those related to the amount of inventory stocked, those related to the nature of inventory stocked (finished or semi-finished products, for instance), and those related to service. Due to the aggregation of demand across multiple products, one major benefit of postponement is the pooling of risk associated with the different customized end products. This risk-pooling can decrease the amount of inventory required to support the same level of service. The degree of benefit depends on the unpredictability (variance) and dependence (correlation) of the demand of the end products. Lee (1996) and Swaminathan and Tayur (1998) have demonstrated that the benefits of postponement are larger when demand is more uncertain and when demands for different products are negatively correlated. The demands of two products are said to be negatively correlated if the demand of one product tends to increase as the demand of the other decreases. Another benefit of postponement is the ability to forecast demand more accurately, since postponement effectively delays the point of product customization and, thus, shortens the forecast horizon (Whang and Lee 1998). This can cause a further decrease in inventory. Changes in inventory affect the profit and loss statement due to costs associated with inventory devaluation, obsolescence, and storage.

Postponement can alter the location where finished or semi-finished products are held and, consequently, can alter the logistics cost structure. Logistic costs may also change due to changes in the density of semi-finished products. Semifinished products can quite often be densely packed when compared to finished products, and anecdotal reports indicate that such freight cost savings can be as much as 50% (Lee and Billington 1994). All though several papers discuss the added value of postponement (Caux et al., 2006; Lee, 1996), the paper of Lee and Tang (1997) is the paper that generally models the costs and benefits associated with postponement.

Postponement can impact material cost in both usage and requisition as the needed material may now be bought locally at the postponement location. This includes material required to facilitate postponement such as product components or packaging material. Changes in material usage can also occur due to product and package redesign that may be needed to facilitate postponement. However, most studies on postponement assume that the production capacity is unlimited, whereas it also consider the situation where the contract manufacturer’s capacity level is limited, but uncertain (Boulakil & Fransoo, 2009).
Like any other business initiative, a firm needs to conduct a thorough business analysis before adopting postponement. The benefits and costs of postponements have been highlighted above, but there are also some risks involved. In light of this, it is important for a firm to realign the incentives and roles of business units before launching a postponement program in order to be successful.
2.2.14 Performance Measures

Performance measurement is the process whereby an organization establishes the parameters within which programs, investments, and acquisitions are reaching the desired results.(OCIO, 2007) Chen et al. (2004), Droge et al. (2004) and Vickery et al. (2003) examine both direct and indirect relationships between SCM factors and financial performance. In terms of indirect relationships, they look at the role of customer service as a mediating variable. Others have only examined direct relationships and use factors that include financial as well as customer service items in their research (Kannan and Tan, 2005). 

Companies must focus on two dimensions of performance to ensure supply chain integration - multi-functional and multi-company. Supply chains span many functions in an organization; therefore, it is critical that performance measures are not narrowly defined. One-dimensional metrics such as capacity utilization, inventory turns or material costs will lead to a distorted picture of the performance of a firm. Outstanding performance at one location in the chain is not sufficient for a supply chain to be successful if the rest of the supply chain is not up to par. The supply chain is only as strong as its weakest link. An analysis of the performance measures adopted shows that, in the survey studies so far undertaken, there has been a clear preference for measuring the performance of the focal firm only, and this through using subjective measures (Vaart & Donk, 2008).

Surface mount factories provide an example of how one-dimensional performance measures can be dangerous and misleading. A traditional measure of surface mount production lines is "cost per insertion," which is defined as the average cost incurred for each insertion of a component onto a printed circuit board. To minimize this measure, managers of such factories would create large production runs of the same batch to minimize changeovers and setups. The result of these longer runs would be both a lowered cost per insertion and an increased inventory of finished goods. The overall performance of the surface mount factories could actually decrease despite the positive results of their cost-related performance measure. Melo et al. (2009) reviewed supply chain performance measures and optimization techniques. 

As a second example, many companies focus their attention on minimizing freight costs, which are tangible, while ignoring the cost of inventory, which is often measured indirectly or sometimes not even tracked. As a result, it have seen companies using strict transportation policies like always shipping by full-truckloads or full container-loads or always shipping by ocean or surface. Although the cost of transportation is minimized, the negative impact on inventory and customer service may be so great that the overall supply chain performance suffers. RFID technology will drive supply chain management toward the closed loop based control that monitors the events of interest such as the sudden changes of critical performance measures and reacts to the events in a timely fashion (Yoo et al 2009).
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3.3 Effect of SCM practices on performance of SC

Supply chain management seeks to enhance competitive performance by closely integrating the internal functions within a company and effectively linking them with the external operations of suppliers, customers, and other channel members (Kim, 2006). The benefit of such supply chain integration can be attained through efficient linkage among various supply chain activities, and the linkage should be subject to the effective construction and utilization of various supply chain practices for an integrated supply chain. SCM practices implemented to achieve superior supply chain performance require internal cross-functional integration within a firm and external integration with suppliers or customers to be successful (Narasimhan, 1997).
Carter and Narasimhan (1996) suggest that SCM and purchasing practices associated with competition capabilities of the firm may have more significant effects on firm performance, by showing that, depending on advertising, level of competition, product pricing and positioning, and degree of innovation in product lines, the influence of SCM factors on the overall performance and success of the firm can be different.  Though, supply chain practices cannot improve their own efficiencies individually, because the efficiency can be achieved through the interaction of various supply chain practices. Dawe (1994) asserted that, for effective SCM, comprehensive efforts for improvement in all of supply chain functions within a firm should be made, and, first of all, the focus of supply chain practices should shift from functional and independent to general and integrative. This implies that the performance of each supply chain practice should be evaluated depending on how the practice has a significant effect on the efficient integration of entire supply chain processes, and thus, the successful achievement of SC integration can be possible by the systematic utilization of various supply chain practices.

CHAPTER 3
DEVELOPMENT OF FRAMEWORK FOR SELECTION OF SCM PRACTICES
3.0 Introduction

The development of framework for selection of SCM practices concept is a consequence of a long-standing and ongoing development, taking place in the management of material flows and the transformation process itself. The development in this field aims to leverage strategic positioning over competitors mainly through improved operational efficiency. It believe that supply chain can be seen as a given structure of collaborating companies working together in satisfying customer demand, and SCM is a conscious development and guidance of these relationships in order to gain competitive advantage for the collaborating chain members over other industry players (Bowersox et al., 2002; Harland et al., 2001; Mentzer et al., 2001).

When collecting the most important dimensions of a best SCM practices inevitably the first is the increasing strategic role and, in parallel, the increasing strategic orientation of operations. The final goal is to increase the competitiveness of companies and make operations to be able to contribute to the execution of firms’ strategies (Hayes and Wheelwright, 1979). This can be accomplished through various programs and techniques, which appear within the company (e.g. to management support) and along the supply chain both on the supplier side and on the distribution side. 
3.1 Top Management support & Organizational Factors 
Top management commitment is the factor that determines the tipping point between potential success and failure when developing and implementing business continuity management projects and systems. In most of the cases successfully develop, implement and validate a business continuity management system, the topmost contributor to the success was the keen interest exhibited by top management. When it says top management, it implies the Steering Committee formed for the execution of the business continuity project. 

Sheth 2007 as point out ten things that indicate existence of management support are:
1. Top management was the driver behind the initiation of the business continuity project.
2. Top management was the initiator of the project charter.
3. Attendance by top management at the project kick-off meeting.
4. Validation of recovery time objectives and recovery point objectives.

5. Selection of business continuity and backup strategy.

6. Active participation by top management during emergency procedure drills.
7. Observer during disaster recovery exercises at the alternate site.

8. Attendance at local business continuity forums, symposiums, conferences and training events.
9. The ability to give an elevator speech on business continuity management.
10. Succession planning exercise.
An organization is a group of people intentionally organized to accomplish an overall, common goal or set of goals. Business organizations can range in size from two people to tens of thousands.  There are several important aspects to consider about the goal of the business organization. (McNamara, 2007)
A business (also called a firm or an enterprise) is a legally recognized organization designed to provide goods and/or services to consumers (Sheffrin, 2003). Businesses are predominant in capitalist economies, most being privately owned and formed to earn profit that will increase the wealth of its owners and grow the business itself. The owners and operators of a business have as one of their main objectives the receipt or generation of a financial return in exchange for work and acceptance of risk. Notable exceptions include cooperative businesses and state-owned enterprises. Socialist systems involve either government agencies, public, or worker ownership of most sizable businesses. (Wikipedia, 2009a)

Organizational culture is the personality of the organization. Culture is comprised of the assumptions, values, norms and tangible signs (artifacts) of organization members and their behaviours. Members of an organization soon come to sense the particular culture of an organization. Culture is one of those terms that's difficult to express distinctly, but everyone knows it when they sense it. For example, the culture of a large, for-profit corporation is quite different than that of a hospital which is quite different that that of a university. You can tell the culture of an organization by looking at the arrangement of furniture, what they brag about, what members wear, etc. -- similar to what you can use to get a feeling about someone's personality. (McNamara, 2008)
3.2 Setting of Business Objective

An objective is a specific step, a milestone, which enables you to accomplish a goal. Setting objectives involves a continuous process of research and decision-making. Knowledge of yourself and your unit is a vital starting point in setting objectives. The business objective setting, as part of your business planning process, there are a set of rules that have become widely accepted, over the years, as being important. Many authors emphasise the importance of linking projects to strategy (King, 1983; Hammer and Champy, 1994; Lanning, 1996). The Business development projects need to be built around the business objectives for success: improving the quality, achieving high productivity, decreasing the cycle time, utilising the resources effectively, etc. The basic purpose behind the project is that the company can achieve a more effective and efficient way of doing business (Salminen, 1995).

The business strategy a company employs starts with the needs of the customers that the company serves or will serve. Depending on the needs of its customers, a company’s supply chain must deliver the appropriate mix of responsiveness and efficiency. A company whose supply chain allows it to more efficiently meet the needs of its customers will gain market share at the expense of other companies in that market and also will be more profitable.

Objectives can be set at four levels: (as shown in figure 3.1)

1. Corporate level: These are objectives that concern the business or organisation as a whole.

2. Functional level: e.g. specific objectives for production activities.

3. Team level

4. Individual level


Figure 3.1: Objective Level

Setting objectives and milestones is of crucial importance for any planning activity and is the core of its success, or failure. Knowing how to set objectives is not exactly rocket science in terms of complexity, but any strategist should know the basic rules of how to formulate and propose objectives. It will see in this article why objectives play such a major role within a company's planning and strategic activities, how they influence all business processes, and it will review some guidelines of setting objectives. (Otlacan, 2009)

The benefits of setting objectives are given below: (FreeBizPlan.org, 2007)

1. Objectives in short define the entire purpose of your business (possibly) in a couple of sentences. This is a clear indicator that you’re not in business just for the heck of it but rather to achieve certain prior specified objectives.

2. The objectives that you set will finally determine the quality of the strategy or tactics that you will adopt.

3. Goals allow you to manage by objectives (MBO). This is a technique that is used to improve the productivity of management. Although the phrase is well known it is rarely implemented in the way intended. It mans that management will spend almost all of its time ensuring that the organization is moving toward its goals. Further, MBO allows you to avoid time in argument - where everyone agrees on the objectives it is likely that they will also agree with strategy too. MBO also helps in introducing a more participative management culture where employees are encouraged to set their own objectives.

3.3 Analysis of market & customer behaviour

Begin by asking questions about your customers. What kind of customer does your company serve? What kind of customer does your customer sell to? What kind of supply chain is your company a part of? The answers to these questions will tell you what supply chains your company serves and whether your supply chain needs to emphasize responsiveness or efficiency.

The two most common uses of marketing research are for diagnostic analysis to understand the market and the firm's current performance, and opportunity analysis to define any unexploited opportunities for growth. Marketing research studies include consumer studies, distribution studies, semantic scaling, multidimensional scaling, intelligence studies, projections, and conjoint analysis. (QuickMBA, 2007) A few of these are outlined below. 

· Semantic scaling: a very simple rating of how consumers perceive the physical attributes of a product, and what the ideal values of those attributes would be. Semantic scaling is not very accurate since the consumers are polled according to an ordinal ranking so mathematical averaging is not possible. For example, 8 is not necessarily twice as much as 4 in an ordinal ranking system. Furthermore, each person uses the scale differently.

· Multidimensional scaling (MDS) addresses the problems associated with semantic scaling by polling the consumer for pair-wise comparisons between products or between one product and the ideal. The assumption is that while people cannot report reliably which attributes drive their choices, they can report perceptions of similarities between brands. However, MDS analyses do not indicate the relative importance between attributes.

· Conjoint analysis infers the relative importance of attributes by presenting consumers with a set of features of two hypothetical products and asking them which product they prefer. This question is repeated over several sets of attribute values. The results allow one to predict which attributes are the more important, the combination of attribute values that is the most preferred. From this information, the expected market share of a given design can be estimated.

Customer behaviour is to know about the customers way to obtain, use and dispose products. It's important for marketing to know the customer behaviour by using different strategies. There are so many different ways to influence customers like new products, promotions, advertisement, good quality and price etc. (WikiAswers.com)

Customer behaviour modelling involves the following three steps: (Seikh, 2003)

· Observe customer behaviour as depicted by the consolidated customer view contained in the customer knowledge base. 

· Identify relevant behavioural patterns from the observed customer behaviour using profiling and scoring techniques. 

· Create predictive models that can be used to acquire, grow and retain attractive and profitable customers

Chopra et al 2006 have following attributes that help to clarify requirements for the customers you serve. These attributes are:

· The quantity of the product needed in each lot 

· The response time that customers are willing to tolerate

· The variety of products needed

· The service level required

· The price of the product

· The desired rate of innovation in the product
3.4 Strategy development for SCM

Once you know what kind of markets your company serves and the role your company does or will play in the supply chains of these markets, then you can take this last step, which is to develop the supply chain capabilities needed to support the roles your company plays.

Supply chain management (SCM) should enable companies to develop and execute strategies that efficiently integrate the management of all the players in a supply chain - suppliers, manufacturers, distributors, and customers - so that production and distribution are accomplished at the lowest possible total cost while meeting customer needs and achieving to get best SCM practices . In reality, though, companies struggle to achieve success in managing their supply chains.

Supply chain strategy is often confused with supply chain management, where supply chain operations are controlled to reduce costs. There’s some truth to this definition, but supply chain strategy really is broader; it defines how the supply chain should operate in order to compete. Supply chain strategy is an iterative process that evaluates the cost benefit trade-offs of operational components. (Happek & Susan, 2005)

While the business strategy constitutes the overall direction that an organization wishes to go, the supply chain strategy constitutes the actual operations of that organization and the extended supply chain to meet a specific supply chain objective.

Among the many issues that make supply chain effectiveness challenging are complexity in mass customization, product line proliferation, shorter product life cycles, pressure for faster innovation, stress from quicker technology cycles, tougher, non-negotiable service levels, extended global supply chains, abundant channels and markets, and business cycle variability. With 40 to 70 percent of costs embedded in the typical supply chain, it is critical that companies manage their supply chains optimally to achieve the highest returns now - and in the future, as the business environment changes. Companies with successful SCM programs employ SCM best practices. (Oliver et al., 2004)

3.4.1 Responsive supply chain
Responsiveness is defined as the ability of a supply chain to respond rapidly to the changes in demand, both in terms of volume and mix of products (Christopher, 2000; Holweg, 2005). 

Lead time is the time of a supply chain network to respond to customer demands. Furthermore, in the worst case lead time corresponds to the response time when there are zero inventories (i.e. “pull” system or make-to-order supply chain system). This was used as a measure of responsive supply chain in our previous work (You & Grossmann, 2007). As shown in Fig. 3.2, a supply chain network with long lead time implies that its responsiveness is low, and vice versa. Since uncertain demands and safety stocks, expected lead time will be used as the measure of responsive supply chain. Thus, the challenge is to quantitatively define the expected lead time with integration of the supply chain network structure, inventory and operation details under demand uncertainty. 

 


Figure 3.2: Conceptual relationship between lead time and responsiveness.

(Source: You & Grossmann, 2008)

2.4.2 Efficient supply chain
Waller (1998) discusses “customer driven” logistics as an increasingly accepted concept, by suggesting that a customer approach will ensure supply chain efficiencies. He cites Marks and Spencer in the UK as having “long been regarded as leaders in this”. Recent events would suggest this as a fraught strategy. The notion that an effective supply chain alone will ensure adequate customer satisfaction by reducing costs and therefore prices is not necessarily an adequate model by itself (Childerhouse and Towill, 2000). Sainsbury (the former UK market leader in food retailing) noted in the late 1990s in an annual report the positive impact on overall profitability of its increased logistics productivity and saw this as a key corporate strategy. This reflected a business model dominated by a downstream-oriented supply chain, assuming a relatively “steady state” amongst its customers. The problems that Marks and Spencer, and to a degree Sainsbury, experienced during the 1990s were not because they mismanaged the operational effectiveness of the business, but rather because they missed the shift in customer expectations and did not appear to respond to those expectations.

June, 2004 industry analyst comments suggest Marks and Spencer continue to be supply chain driven, arguing that they have not responded to competitive threats to core merchandise groups by new entrants and certainly have ignored customer expectations for quality. It is also suggested that their response to competition has been cost-led – by “looking at ways to buy products more cheaply” resulting in “taking away from the quality of the product and that takes away the reason people used to buy from M&S”. Chopra et al 2006 discuses changes in supply chain strategy over a product life cycle as shown in figure 3.3.






Figure 3.3: Changes in Supply Chain Strategy over a product life cycle.

(Source: Chopra et al 2006)

3.5 Selection of SCM Practices

A review of the data reveals that there are many variables that are known to influence SCM practices. Among these variables identified from the data and discussion / communication, this research will look at Lead Time Management, Warehouse Management System, Transportation Planning & Scheduling, Inventory Management Systems, Manufacturing Execution Systems and Information Sharing. 

3.5.1 Lead Time Management

In the past decade, practitioners have focused on speed as the basis of competitive advantage (Stalk and Hout, 1990; Blackburn et al., 1992). Companies use three main strategies to utilise speed to attract customers: (i) to serve customers as fast as possible, (ii) to encourage potential customers to get a delivery time ‘‘quote’’ prior to ordering, and (iii) to guarantee a ‘‘uniform’’ delivery lead time for all potential customers (So and Song, 1998). Many companies, specifically in the service and make-to-order manufacturing sectors, are adopting the third strategy of advertising a uniform delivery time for all customers within which they guarantee to satisfy ‘‘most’’ orders (So, 2000; So and Song, 1998; Rao et al., 2000). While this strategy may attract many customers, there is a risk that demand may exceed the firms’ capacity to respond. This can lead to a penalty cost for the manufacturer or it might lead to a decrease in repeat business. With this strategy, it is important to have some internal mechanism in place to ensure that the promised delivery times are feasible and reliably met.

A more conventional definition of Lead Time in the Supply Chain Management realms is the time from the moment the supplier receives an order to the moment it is shipped. In the absence of finished goods or intermediate (Work In Progress) inventory--it is the time it takes to actually manufacture the order without any inventory other than raw materials or supply parts. (Wikipedia, 2009d)

Enterprises are rapidly moving to an outsourced model with design, contract manufacturing, inventory management, and distribution being performed by partners. The creation and execution of an effective inventory strategy with these suppliers and vendors is critical for achieving a high level of responsiveness and low total cost for the entire supply chain. The major challenge is to align strategy and tactical execution among suppliers. The lack of cross-enterprise visibility and direct materials modeling solutions have prevented organizations from evaluating and targeting effective inventory strategies that account for demand uncertainty and changing service level requirements. The result is increased inventory, unmet delivery commitments, longer lead times and higher cost. (Fogbreak Software., 2003)

3.5.2 Warehouse Management System

Due to the effects of globalization, current supply chain networks are increasingly complex. Logisticians have to deal with numerous channel partners who may be located a great distance apart and who request a greater than ever diversity of products, and who need to deal with more statutory requirements and documentation than ever before (Vogt et al., 2005).

A warehouse management system (WMS) controls, manages, and regulates the movement of goods within a warehouse or distribution centre. Typical features of a WMS include inventory management, picking and put away, order visibility, and fulfilment (Blanchard, 2007). 

A warehouse is an essential link between the upstream (production) and downstream (distribution) entities, and most of the warehouse operations are either labour- or capital-intensive. The performance of these operations not only affects the productivity and operation costs of a warehouse, but also the whole supply chain. Thus, information systems such as WMSs were adopted for collecting data of warehouse operations in order to solve various problems in a warehouse, such as material handling problems (Poon et al., 2009). Within logistics operations areas, warehouse management is the most important function for linking the supply chain partners to formulate the seamless integration of the whole supply chain and for ensuring the smooth flow of products inside the network (Gu et al., 2007).

Knowing how much inventory your company needs is important, but equally important knows where that inventory is at any given time (Blanchard, 2007). The role of tracking product location within a warehouse is typically assigned to a warehouse management system. There are opportunities to achieve significant savings in this area by using total cost of ownership analysis in conjunction with using major suppliers as alliance partners; i.e., the extended enterprise. Many companies have implemented consignment, supplier stocking, and outside-operated warehouse management programs in efforts to reduce personnel and inventories. “Distribution” companies have evolved that offer, through a consortium of suppliers, multiple product lines, warehouse management, and purchasing systems as a means to reduce total cost of ownership.

The primary purpose of a WMS is to control the movement and storage of materials within a warehouse – you might even describe it as the legs at the end-of-the line which automates the store, traffic and shipping management (Wikipedia, 2009c). 
3.5.3 Transportation Planning and Scheduling

Transportation Planning Systems are systems that calculate what quantity of materials should be brought to what locations at what times. The systems enable people to compare different modes of transportation, different routes, and different carriers. Transportation plans are then created using these systems. The software for these systems is sold by system vendors. Other providers known as content vendors provide the data that is needed by these systems, such as mileage, fuel costs, and shipping tariffs.

Many activity-based models focus on utility maximization theory in order to determine individual scheduling choices (Pendyala et al., 2004; Bowman and Ben-Akiva, 2001; Bhat et al., 2004), but this approach has often been criticized for how time of day effects are represented (Ettema and Timmermans, 1997), the reliance on pre-defined tour types, as well as the lack of a description of the fundamental actual scheduling process itself (Doherty and Mohammadian, 2007).

Transportation planning is the field involved with the siting of transportation facilities (generally streets, highways, sidewalks, bike lanes and public transport lines). Transportation planning historically has followed the rational planning model of defining goals and objectives, identifying problems, generating alternatives, evaluating alternatives, and developing the plan. Other models for planning include rational actor, satisficing, incremental planning, organizational process, and political bargaining (Wikipedia, 2009b). However, planners are increasingly expected to adopt a multi-disciplinary approach, especially due to the rising importance of environmentalism. For example, the use of behavioral psychology to persuade drivers to abandon their automobiles and use public transport instead. The role of the transport planner is shifting from technical analysis to promoting sustainability through integrated transport policies (Southern, 2006). A transportation scheduling system produces short-term transportation and delivery schedules that are used by a company.
Auld et al., 2009 shows that resolution strategies are chosen primarily based on the location of the conflict and some basic activity and conflict attributes, such as the planning horizon, travel requirements and durations of the activities and the type of conflict and amount of overlap. These strategies seem to be largely independent of the socio-demographic profile of the involved individuals. Transportation is a complicated logistical challenge for most metal companies. Numerous factors must be taken into consideration concurrently, including shipment costs, desired customer service levels, utilization, whether to charter resources, whether to cross-dock and expected return loads. In addition, flexibility and fast reaction times are essential to meet customers’ demands for immediate response, while dealing with the last minute changes, rush orders and unexpected disturbances that plague transportation.

3.5.4 Inventory Management Systems

The most important objective or inventory control is to determine and maintain an optimum level of investment in the inventory. Most companies have now successfully installed one or the other system of inventory planning and control.  Borgonovo & Peccati, 2009 have then studied the economic and stochastic determinants of the inventory policies to identify what information is relevant to the different types of managers in order to come to an inventory management decision.
Supply chain inventory management (SCIM) is an integrated approach to the planning and control of inventory, throughout the entire network of cooperating organizations from the source of supply to the end user. SCIM is focused on the end-customer demand and aims at improving customer service, increasing product variety, and lowering costs (Giannoccaro et al., 2003). Relevant literature in the last 20 years has evidenced the importance of financial and decision theoretical aspects in inventory management. The works of Grubbstrom and Thorstenson (1986), Thorstenson (1988), Luciano (1998), Luciano and Peccati (1999), Luciano et al. (2003) and Koltai (2006) focus on applications of the discounted cash flow methodology to inventory policies.
These systems support the activities described that are part of inventory management such as tracking historical demand patterns for products, monitoring inventory levels for different products, and calculating economic order quantities and the levels of safety inventory that should be held for each product. These systems are used to find the right balance for a company between the cost of carrying inventory and the cost of running out of inventory and losing sales revenue because of that.

Modern inventory management systems must have the ability to track sales and available inventory, communicate with suppliers in near real-time and receive and incorporate other data, such as seasonal demand. They also must be flexible, allowing for a merchant's intuition. And, they must tell a storeowner when it's time to reorder and how much to purchase (HowStuffWorks). Another popular means of automated inventory control is vendor-managed inventory. In this arrangement, the vendor is responsible for keeping its products stocked on a store's shelf. The vendor and retailer work closely together and share proprietary information.


Figure. 3.4: The structure of spares inventory management system.

(Source: Li & Kuo, 2008)
3.5.5 Manufacturing Execution Systems

Manufacturing Execution Systems (MES) manage and monitor work-in-process on the factory floor including manual or automatic labor and production reporting, as well as on-line inquiries and links to tasks that take place on the production floor. Manufacturing Execution Systems may include one or more links to work orders, receipt of goods, shipping, quality control, maintenance, scheduling or other related tasks. A MES is similar to a Process Development Execution System (PDES) in several ways (Wikipedia, 2009e).

Today’s manufacturing systems are challenged by a demanding fast changing environment. Industrial firms have to implement control policies and adapt their manufacturing systems to maximize their productivity, considering also the manufacturing–customer responsiveness as a main issue (McFarlane et al., 2003). Fitting to an ever-changing environment does not only mean that manufacturing systems have to undergo small changes on-the-fly, but it has to have the ability to co-evolve with continuously changing necessities, by way of significant transformations. Thus, besides well-identified characteristics such as reactivity, flexibility and productivity, new requirements such as re-configurability and evolvability lead to drastically increase the complexity of the (re)design of MES (Blanc et al., 2008).

MES is but one key element of an information system supporting a manufacturing facility. In the distributed manufacturing environment, there are two other key functional groupings with which a MES must interface in order to effectively manufacture product. Figure 3.5 indicates these functional groupings: enterprise resources planning (ERP) and controls. ERP consists of those systems that provide financial, order management, production and materials planning, and related functions (Zhou et al., 2005). The modern ERP systems focus on global planning, business processes and execution across the whole enterprise (intra-enterprise systems), with an accrued recent importance of aspects like supply chain planning and the whole supply chain management aspects and extending to include the whole inter-enterprise supply chain. Controls are usually hybrid hardware/software systems such as distributed control systems (DCS), programmable logic controllers (PLC), distributed numerical control (DNC), supervisory control and data acquisition (SCADA) systems, and other controls designed to automate the way in which the product is being manufactured (MESA International White paper, 1997).
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Figure3.5: MES  –  an enterprise flow model 

(Source: Zhou et al., 2005)

3.5.6 Information Sharing

Information sharing varies in the characteristics of the information that is transferred between the parties. Most commonly, this information includes one or all of the following: sales information, inventory information, and consumer research data. Each type of information varies in how finely it measures the relevant information (i.e., its precision), in how accurately it can be transmitted between the parties (i.e., its reliability), and in how it can be used to create value for the chain (i.e., its outcome). The combination of the information’s precision, reliability, and outcome influences the efforts that are undertaken and the performance improvements that result (Kulp 2002). For example, sharing information on retail inventory levels should reduce the demand distortion experienced upstream at the manufacturer level. Such information sharing leads to lower excess inventory (and overstocking), fewer stockouts, and theoretically reduced costs for both the manufacturer and the retailer (Lee et al. 1997b). The manufacturer can better respond to retailer order patterns and better forecast future demand. However, if this information is imprecise and/or unreliable, decisions will be made that potentially impact both parties negatively (Hammond 1995). Consequently, the parties must invest in information infrastructure and dedicate staff to the initiative to ensure precise and reliable information transfers. If this is not done, the parties may be better off without information sharing or collaboration.  Others researchers study the impact of improved information sharing on the supply chain performance (Gaudreault et al., 2009).

Information sharing on consumer needs helps the manufacturer generate products and services that more closely match consumer preferences and consequently, are of greater value to end consumers. When the parties transmit timely and accurate information, the probability that this value will be captured through higher retail, and thus wholesale, prices increases (Kulp et al. 2001). Retailers are typically closer to end users of the product; the information they hold about consumer preferences, problems with existing products, and additional desired features or services complements the manufacturer’s knowledge. Once again, lack of precision or reliability can have negative outcomes. For example, if the retailer does a poor job transmitting information on consumer needs, the manufacturer will not fully understand consumer desires and new product failures are more likely to occur. Tsai (2008) quantified the bullwhip effect and showed the potential of variance reduction due to information sharing.

In 1997 Boeing experienced unprecedented demand for their airplanes. Boeing’s production processes rely on hundreds of internal and external suppliers to supply the 5-6 million components needed to build large, twin aisle airplanes (Cole 1997). At the time, Boeing relied on World War II era technologies to manage the production processes. These systems were not equipped to manage surges in demand, calculate new component requirements, and properly communicate the revised part quantities and delivery times to suppliers. Many of the parts often arrived late and thus disrupted the production process. Consequently Boeing was forced to shut down two of its major assembly lines and take a $1.6 billion charge against earnings (Singhal and Hendricks 2002). The inability to communicate timely and accurate forecast revisions and delivery information played a key role in Boeing’s line closures. Boeing is now implementing an electronic replenishment program (ERP) to manage future demand surges or contractions and effectively relay the information to its partners. As evidenced by this example, the lack of information sharing between members of the chain can negatively impact the company’s performance. Information sharing gives firms a first step in supply chain integration; however, it is the capability for collaboration that separates the most successful firms from the rest of the pack (Devaraj et al., 2007).

Wal-Mart takes the Benetton approach to working with its suppliers one step further. Wal-Mart’s Retail Link system is generally considered the premier supplier replenishment system in the retail industry (Brown 2000). This information system provides suppliers with the ability to view, manipulate, and access 104 weeks of online, real-time data kept at the lowest level. Suppliers can modify their production plans daily based on current selling patterns in Wal-Mart’s retail outlets. However, rather than simply populating Retail Link with point-of-sale information, Wal-Mart also introduces a human element into the system. Territory managers visit the retail outlets each week to provide direct feedback on store activity around products, product categories, and competitor activity. Each Friday the Wal-Mart territory managers return and discuss their observations about the marketplace. Based on these discussions, an added element of human intelligence is incorporated into Retail Link.
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3.6 Development of framework
Interpretive Structural Modeling (ISM) technique has been applied to analyze the relation between these benefits and to understand the dependence and the driving power of each benefit with respect to other benefits. 

ISM is one of the tools of Interactive Management (IM) (Warfield 1974). It is a wellknown methodology for identifying and summarizing relationships among specific elements, which define an issue or a problem and is a method by which order can be imposed on the complexity of such elements (Mandal and Deshmukh 1994). The developed model is portrayed in words as well as graphically.

ISM promotes the integration of contributions from individuals with diverse views, backgrounds, and perspectives through a process that is structured, inclusive, and collaborative. A group of participants who are knowledgeable about the situation are engaged in (a) collectively developing a deep understanding of the current state of affairs, (b) establishing a clear basis for thinking about the future, and (c) producing a framework for effective action (Warfield 1974).

ISM methodology is interpretive from the fact that the judgment of the expert group decides whether and how the variables are related. It is structural too, as on the basis of the relationships; an overall structure is extracted from the complex set of variables. It is a modeling technique in which the specific relationships of the variables and the overall structure of the system under consideration are portrayed in a digraph model. ISM is primarily intended as a group learning process, but it can also be used individually (Ravi and Shankar 2005).

There are two concepts which underlie ISM and which are essential to understanding the ISM process and product. One is the concept of reachability and the other is the concept of transitive inference (Watson 1978). Both the concepts are discussed in the later sections of the chapter. Through the use of these concepts in conjunction with the book-keeping capabilities of the computer, the ISM system offers a formal approach to structuring complex systems, which is claimed to be more efficient and effective than the less formal unassisted approaches (Watson 1978).

The various steps involved in the ISM technique are as follows:

Step 1. Variables affecting the system under consideration are listed, which can be Objectives, Actions and Individuals etc.

Step 2. A contextual relationship is established among variables with respect to which pairs of variables would be examined.

Step 3. A Structural Self-Interaction Matrix (SSIM) is developed for variables, which indicates pair wise relationships among variables of the system under consideration.

Step 4. Reachability matrix is developed from the SSIM and the matrix is checked for transitivity, leading to the development of ‘Final reachability matrix’. The transitivity of the contextual relations is a basic assumption made in ISM. It states that if a variable A is related to B and B is related to C, then A is necessarily related to C.

Step 5. The ‘Final reachability matrix’ obtained in Step 4 is partitioned into different levels. Final reachability matrix is developed in its Conical form i.e. most zero (0) variables in the upper diagonal half of the matrix and most unitary (1) variables in the lower half.

Step 6. Based on the relationships given in the reachability matrix and the determined levels for each variable, a directed graph is drawn and the transitive links are removed.

Step 7. The resultant digraph is converted into an ISM by replacing variable nodes with statements.

Step 8. The developed ISM model is reviewed to check for conceptual inconsistency and necessary modifications are made.

ISM has been used by researchers for understanding direct and indirect relationships among various variables in different industries. It has been used to study higher education program planning (Hawthorne and Sage 1975), energy conservation in Indian cement industry (Saxena et al. 1992), vendor selection criteria (Mandal and Deshmukh 1994), important elements for the implementation of knowledge management in Indian industries (Singh et al. 2003), strategic decision making in managerial groups (Bolaños and Nenclares 2005) and barriers of reverse logistics (Ravi and Shankar 2005).

Watson (1978) has specifically discussed about ISM as an appropriate tool for technology deployment assessment and was thus considered appropriate for studying enablers for selecting supply chain best practices.

3.6.1 Interpretive Structural Modeling

Step 1: Identification of SCM Elements
The SCM elements activities of identifying SCM best practice in industry are identified and justified in the section 3.2 of this chapter. 

Step 2: Structural Self Interaction Matrix

Keeping in mind the contextual relationship for each variable, the existence of a relation between any two variables (i and j) and the associated direction of the relation are questioned. Four symbols are used to denote the direction of relationship between the variables (i and j):

V : Variable i will help achieve variable i;

A : Variable j will be achieved by variable i;

X : Variable i and j will help achieve each other; and

O : Variables i and j are unrelated.

Based on the contextual relationships the SSIM is developed for the 5 variables identified for the SCM best practices (Table 3.1).
	Table 3.1 (Structural Self-interaction Matrix)

	

	Variables
	2
	3
	4
	5

	
	
	
	
	
	

	1
	Top Management support & Organizational factors 
	V
	V
	V
	V

	
	
	
	
	
	

	2
	Setting of Business Objective
	
	O
	V
	V

	
	
	
	
	
	

	3
	Analysis of market & customer behaviour
	
	
	V
	V

	
	
	
	
	
	

	4
	Strategy development for SC
	
	
	
	V

	
	
	
	
	
	

	5
	Selection of SCM practices
	
	
	
	


Step 3: Reachability Metrics

Reachability matrix is extracted by converting relational symbols in binomial form (Table 3.2). The final reachability matrix is obtained by incorporating the transitivities as enumerated in step 3 of section 2.4. This is shown in Table 3.3. In this table, the driving power and dependence of each variable are also shown. The driving power of a particular variable is the total number of variables (including itself), which it may help achieve while the dependence is the total number of variables, which may help achieving it. These driving power and dependencies of variables will be used in the MICMAC analysis.
	Table 3.2 (Initial Reachability Matrix)

	

	Variables
	1
	2
	3
	4
	5

	
	
	
	
	
	
	

	1
	Top Management support & Organizational factors 
	1
	1
	1
	1
	1

	
	
	
	
	
	
	

	2
	Setting of Business Objective
	0
	1
	0
	1
	1

	
	
	
	
	
	
	

	3
	Analysis of market & customer behaviour
	0
	0
	1
	1
	1

	
	
	
	
	
	
	

	4
	Strategy development for SC
	0
	0
	0
	1
	1

	
	
	
	
	
	
	

	5
	Selection of SCM practices
	0
	0
	0
	0
	1


	Table 3.3 (Final Reachability Matrix)

	

	Variables
	1
	2
	3
	4
	5

	
	
	
	
	
	
	

	1
	Top Management support & Organizational factors 
	1
	1
	1
	1
	1

	
	
	
	
	
	
	

	2
	Setting of Business Objective
	0
	1
	0
	1
	1

	
	
	
	
	
	
	

	3
	Analysis of market & customer behaviour
	0
	0
	1
	1
	1

	
	
	
	
	
	
	

	4
	Strategy development for SC
	0
	0
	0
	1
	1

	
	
	
	
	
	
	

	5
	Selection of SCM practices
	0
	0
	0
	0
	1


Step 4: Level Partitions

From reachability matrix, for each parameter, reachability set and antecedent sets are derived (Table 3.4 to 3.7).
	Table 3.4 (Iteration 1 of ISM Methodology)

	

	 

 
	 

Variables
	Reachability

Sets
	Antecedent

Sets
	Intersection

Sets
	Level

 

	
	
	
	
	
	

	1
	Top Management support & Organizational factors 
	1,2,3,4,5
	1
	1
	

	
	
	
	
	
	

	2
	Setting of Business Objective
	2,4,5
	1,2
	2
	

	
	
	
	
	
	

	3
	Analysis of market & customer behaviour
	3,4,5
	1,3
	3
	

	
	
	
	
	
	

	4
	Strategy development for SC
	4,5
	1,2,3,4
	4
	

	
	
	
	
	
	

	5
	Selection of SCM practices
	5
	1,2,3,4,5
	5
	I


	Table 3.5 (Iteration 2 of ISM Methodology)

	

	 

 
	 

Variables
	Reachability

Sets
	Antecedent

Sets
	Intersection

Sets
	Level

 

	
	
	
	
	
	

	1
	Top Management support & Organizational factors 
	1,2,3,4
	1
	1
	

	
	
	
	
	
	

	2
	Setting of Business Objective
	2,4
	1,2
	2
	

	
	
	
	
	
	

	3
	Analysis of market & customer behaviour
	3,4
	1,3
	3
	

	
	
	
	
	
	

	4
	Strategy development for SC
	4
	1,2,3,4
	4
	II


	Table 3.5 (Iteration 2 of ISM Methodology)

	

	 

 
	 

Variables
	Reachability

Sets
	Antecedent

Sets
	Intersection

Sets
	Level

 

	
	
	
	
	
	

	1
	Top Management support & Organizational factors 
	1,2,3
	1
	1
	

	
	
	
	
	
	

	2
	Setting of Business Objective
	2
	1,2
	2
	III

	
	
	
	
	
	

	3
	Analysis of market & customer behaviour
	3
	1,3
	3
	III


	Table 3.7 (Iteration 4 of ISM Methodology)

	

	 

 
	 

Variables
	Reachability

Sets
	Antecedent

Sets
	Intersection

Sets
	Level

 

	
	
	
	
	
	

	1
	Top Management support & Organizational factors 
	1
	1
	1
	IV


	Table 3.8 (Level Partitions)

	

	 
	Variables
	Level
	Driving Power
	Dependence

	
	
	
	
	

	1
	Top Management support & Organizational factors 
	4
	5
	1

	
	
	
	
	

	2
	Setting of Business Objective
	3
	3
	2

	
	
	
	
	

	3
	Analysis of market & customer behaviour
	3
	3
	2

	
	
	
	
	

	4
	Strategy development for SC
	2
	2
	4

	
	
	
	
	

	5
	Selection of SCM practices
	1
	1
	5


Step 5: Construction of ISM

By segregating the reachability and antecedent sets, the metrics are partitioned in level by level to come up with a hierarchical structure. It is represented in a diagraph as shown in fig. 3.6. The boxes represent the variables and arrows indicate the presence and direction of relationship between two variables.

It is observed from this figure that top management support & Organizational factors (variable 1) is a very significant factor for selection of SCM practices as it forms the base of the ISM hierarchy. Selection of SCM practices (variable 5) is SCM element, which depicts the successful implementation of SC operations. This variable has appeared at the top of the hierarchy.

Figure 3.6 ISM-based model for Selection of SCM Practices

Top management support and Organizational factors (variable 1) lead to the enforcement of setting of business objective (variable 2) and analysis of market and customer behaviour (variable 3). After setting business objective and analysis of market & customer behaviour we do strategy development for SC (variable 4). In the end, strategy development for SC leads to selection of SCM practices (variable 5).
3.6.2 MICMAC Analysis

The objective of the MICMAC analysis is to analyze the driving power and the dependence of the variables (Mandal and Deshmukh, 1994). In this analysis, the reverse logistics variables described earlier are classified into four clusters. The first cluster consists of the “autonomous variables” that have weak driving power and weak dependence. These variables are relatively disconnected from the system, with which they have only few links, which may not be strong. The “dependent variables” constitute the second cluster, which have weak driving power but strong dependence. Third cluster has the “linkage variables” that have strong driving power and strong dependence. These variables are unstable due to the fact that any change occurring to them will have an effect on others and also a feedback on themselves. Fourth cluster includes the “independent variables” having strong driving power but weak dependence.
From Table 3.2, an entry of “1” added along the columns and rows indicates the dependence and driver, respectively. Subsequently, the driving power-dependence diagram is constructed and is shown in Figure 3.7. For example, it is observed from the Table 3.8 that the variable one is having a driver power of 5 and dependence of 1. Therefore, in this figure, it is positioned at a place corresponding to driver power of 5 and dependency of 1.

The first cluster consists of the “autonomous variables” that have weak driving power and weak dependence can be setting business objective (variables 2) and analysis of market & customer behaviour (variable 3). These variables are relatively disconnected from the system, with which they have only few links, which may not be strong. The “dependent variables” constitute the second cluster which have weak driving power but strong dependence are strategy development for SC (variable 4) and selection of SCM practices (variable 5). Third cluster has the “linkage variables” that have strong driving power and strong dependence, no variable occurring in this. These variables are unstable due to the fact that any change occurring to them will have an effect on others and also a feedback on themselves. Fourth cluster includes the “independent variables” having strong driving power but weak dependence is top management support & Organizational factors (variable 1).
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CHAPTER 4

A CASE STUDY
4.1 Introduction
A research method is a strategy of inquiry which moves from the underlying philosophical assumptions to research design and data collection. The choice of research method influences the way in which the researcher collects data. Specific research methods also imply different skills, assumptions and research practices. Klein and Myers (1999) define four research methods as method of inquiry, viz. action research, case study research, ethnography and grounded theory. Case study research is the most common qualitative method used in supply chain. It is particularly well-suited to SC research, since the object of this discipline is to study the supply chain systems in organizations, and "interest has shifted to organizational rather than technical issues" (Benbasat et al., 1987).

The term case study has multiple meanings. It can be used to describe a unit of analysis (e.g. a case study of a particular organization) or to describe a research method. A case study is an empirical inquiry that investigates a contemporary phenomenon within its real-life context, especially when the boundaries between phenomenon and context are not clearly evident. It is a qualitative approach. The motivation for doing this comes from the observation that, if there is one thing that distinguishes humans from the natural world, it is our ability to talk! Qualitative research methods are designed to help researchers understand people and the social and cultural contexts within which they live. We have used the SAP-LAP methodology for critically examining the case study. Case studies developed are analyzed by selecting typicalness rather than uniqueness of the situation. Focus on typicalness leads to meaningful generalizations and scientific abstraction whereas uniqueness would preclude these. Case studies look simple, but they require thorough familiarity with the existing theoretical knowledge of the field of inquiry by the researcher and also the skill to differentiate significant variables from insignificant ones. An unbiased approach is mandatory. Unsystematic approach to the analysis of a case study till recently prevalent was as thorough and as deep as the analytic capability of the researcher. Occasionally, bias would creep in; some significant factors may be lost sight of, some factors even though not significant may get more attention, faithful longitudinal approach would not be taken, etc. Sushil, (2000) has recommended a formal analysis methodology for critically examining a case study. This methodology consists of two phases as follows. In SAP analysis we describe the case through three basic components that define the dynamic interplay of reality in flexible systems management paradigm. These are situation, actor, and process (SAP). They interact flexibly on multiple planes in the ambiguous reality and help us in understanding the reality.

The case study has been prepared by collecting data from both from primary and secondary sources. The cases were then analyzed applying flexible systems methodology, i.e. Situation - Actor - Process, Learning - Action - Performance and flexibility tools to bring about the implicit issues of strategic use of supply chain under the given context. 

This analysis is carried out in ABC Ltd
 is a leading Infrastructure Development company with over 25 years experience in the public as well as private sector. ABCL performs (on a stand alone or integrated basis) competitive research and analyses, organizational and functional review, and process audits, using a wide array of highly acclaimed tools and methodologies, as well as proprietary techniques and templates customized to supply chain management.

4.2 Company Profile
ABCL is a leading Infrastructure Development company with over 25 years experience in the public as well as private sector. ABCL was incorporated in 1981 and listed as a public limited company in August 1983. An ISO – 9001: 2000 certified company. It has offices in Kolkata, Delhi, Mumbai, Bangalore, Chennai, Jaipur, Patna and Guwahati.


ABCL is a single source solution provider for various multi disciplinary engineering and infrastructure services from conceptualization to maintenance in Water, Power, Environment and Infrastructure projects.


Having established its leadership in the contracting business, ABCL has proven business capabilities in the Water, Energy, Environment and Infrastructure domain, on a Public Private Partnership (PPP) & Build-Own-Operate-Transfer (BOOT) basis. ABCL Group is developing infrastructure projects with projected investments worth Rs.150 Bn (USD 3.7 Bn), across India. ABCL has completed over 400 projects in the public and private domain.
Cohesion of disparate talent, which is close to 1500 professionals form the soul of the orchestra. Highly skilled engineers, project managers, IT experts and financial wiz kids

With a total man year’s experience of 17,500 years ensure quality standards and timelines are met in every single project.

4.2.1 Supply Chain Adoption Strategy
The senior management has formulated a strategy for use of SC within the organization and it is focused on financial management, materials management and project implementation. It is aligned with their business objectives and market requirements. It is regularly updated. The organization functions on maintaining working relationship with their associating agencies. Most of the contractors and other associating agencies have been working with them for a long time and a working methodology has developed between these agencies and the organization under study. Thus, even though use of SC for their projects is not defined through relevant contract clauses, the contractors and other external agencies primarily use SC on the projects as per the strategy of the organization.

The senior management in the organization subjectively evaluates benefits of use of 

SC for increased organizational efficiency and for specific projects with respect to the measures of project success. 

For majority of the projects; material management planning with respect to the storage, quality and timely availability in the project. At project sites, majority of the material are not stored properly.
4.2.2 Perceptions of the Senior Managers and Project Managers

The senior managers have a pro-active approach towards use of SC in the organization and consider SC as an integral part of the strategy for providing high quality services to their clients, which is their business objective.

50%-60% of the senior management staff are SC sense and are able to understand SC requirements. Others require secretarial help for day-to-day functions. But, majority of the senior staff is not aware of the features of advanced SC tools like material management or Just-In-Time. Thus, these tools are not a part of their strategy. Project managers are provided training for updated SC tools and are aware of the advantages of using SC for project management. They support the strategies of the senior management, but are not a part of the team formulating the strategy. 

4.2.3 Factors Perceived as affecting SC Adoption for Building Project Management

The senior manager and the project manager considered following factors defining SC adoption for building project management:

· At the organizational level as well as at the project level, perspective of the senior managers towards effectiveness of use of SC is important, as they are required to drive use of SC in the organization and in the projects.

· Successful implementation of IT initiatives requires in-house monitoring and expertise.

· At the project level, a close working relationship between associating team agencies for successive projects is considered as an important factor.

· Cost of SC infrastructure, cost of hiring SC trained staff and cost of providing training are not considered as affecting factors, because these are considered as integral part of the cost to be borne by the organization for providing high quality services and an important component of their business objectives.

· Day-to-day SC help/support both at the office and at sites is perceived as important.

4.3 SAP-LAP Analysis Technique

SAP-LAP analysis methodology consists of two phases and provides a framework that can be effectively applied to develop either generic or specific models of inquiry (Sushil 2000). In SAP analysis, the system or the management context is studied through three basic components i.e. situation, actor, and process as discussed below.

Context: Context defines the background and the environmental norms that impinge upon the reality. The components operate it (Duggal et al., 2001).

Situation: The present status, potential for growth or decay, accelerating and decelerating forces, present and future state of the art, etc. taken together define the situation (Duggal et al., 2001). It primarily comprises the micro and macro environments of the organization with respect to the problem of study. For the discussed case studies, head offices and project site offices individually constitute the microenvironments for the adoption of ICT and collectively these constitute the macro environment that significantly affects the processes of ICT adoption for building project management. The situation is affected by the external factors but has no control on those external factors. 

Actors: The participants who influence the situation and alter it by their actions or inaction are termed as actors (Duggal et al., 2001). An actor can be an individual, a group, a department, or the whole organization. Actors can be internal or external. Internal actors are the decision makers as well as day-to-day operations staff within the organization. They control the internal processes and actions with their knowledge, understanding and assumptions about the future (Majumdar and Gupta 2001). External Actors are the driving external agencies. Thus SAP-LAP analysis incorporates multiple perspectives of various participating actors in the managerial process offering learning and interpretive framework of inquiry. For the discussed case studies, external actors are the clients, principal contractors and other such external agencies, which are perceived to affect the adoption of ICT on building projects managed by these organizations. Actors have the freedom of choice to some extent.

Processes: These are the procedural steps taken by the actors with respect to the problem of study. Any dynamic behavior that alters the situation has the potential of being a process. Some processes are explicitly identifiable while some others will be implicit (Majumdar and Gupta 2001). Processes are affected by cultural and human factors.

Thus, within a system or a management context, a situation is to be dealt with by an actor or a set of actors via a process or a set of processes (Sushil 2000). Any of the three basic components can be the driving component. Depending upon the context, the researcher has to study the situation, identify the relevant actors, study the processes executed by them and identify the driving component. The three components interact flexibly on multiple planes in the ambiguous reality and help us in understanding the reality (Majumdar and Gupta 2001). Interplay could be due to various reasons, for example, processes executed by a group of actors can be a situation for the other group of actors. The freedom of choice provided by the situation to the actors is termed as ‘external flexibility’, which varies between different organizations. Based on the external flexibility, actors can resonate their internal flexibility and create a rigid or a flexible process. A flexible process and flexible actors can quickly respond and adapt to the changing situation (Ramaraj 1996).

Study of the interplay of situation, actor, and process (SAP) leads to learning, action, and performance (LAP) (Sushil 2000). Learning gained about the situation, the actor and the processes would identify the possible actions to be taken by the actors with respect to the impending situation, actors and processes and the expected performance results of the system. The learning issues emphasize the typicality of the situation as well as some features of its uniqueness (Duggal et al. 2001). The actions would be influenced by the driving component. 

The SAP-LAP paradigm synthesizes analytic as well as synthetic modes of the system inquiry (Sushil 2000). As shown in figure 4.1, study of the context leads to the analytical mode where the system is divided into three components and each component, i.e. situation, actor and process is studied separately. It is synthesized in Learning as the study of interplay between SAP and identification of the driving component. Learning further synthesizes actions and the associated performances with SAP.

Actions are expected to improve the performance by changing the system. Thus, learning has to identify the areas having potential for change. Actions are to be devised both for preparing for a cultural change and for initiating the structural change, so that ultimately the system remains ahead of the change rather than becoming a follower of the change (Sushil 2000). With respect to the performance, learning has to identify the performance indicators that will be changed and the expected improvement or the setback faced as an effect of the new actions. 

SAP-LAP analysis could be an ongoing enquiry within an organization, where actors consistently evaluate situation, follow processes, take actions, learn from their performances and depending on the results of performances either modify the processes or follow the same processes (Majumdar and Gupta 2001). Such a dynamic interplay of SAP and LAP will act as the basis of ongoing managerial inquiry. In context of this research, this forms a component of the ‘BenchMonitoring’ stage of improvement.

SAP-LAP analysis methodology has been used extensively by researchers for the case studies of different sectors. Majumdar and Gupta (2001) have used SAP-LAP analysis to study initiatives of Indian car manufactures in deploying Internet and eBusiness technology, Duggal et al. (2001) have studied impact of the management of IT on the issuance of driving license by a government agency. But, literature review does not indicate the use of the methodology for the construction industry research.

Figure 4.1 Proposed Model of SAP-LAP

(Source: Sushil 2000)
SAP-LAP analysis provides one of the most useful methodologies of analysis and synthesis for the organizations, which are in the process of adaptation of a new and complex technology (Majumdar and Gupta 2001). Also, SAP-LAP analysis is systematic, innovative and has a holistic approach. 
The steps for case analysis using SAP-LAP framework are: understanding situation, actors and roles, evolving process, learning issues, suggested actions, and expected performance

The SAP-LAP framework is an innovative and holistic framework for case analysis. Based on SAP-LAP framework, following generic steps can be used for analyzing any case (Sushil, 2000).
i. Understanding Situation: In this step, it bring out key points of the emerging situation of the case in terms of historical perspective, external environment, competition, government policies, market condition, organizational performance and so on.

ii. Major Actors and their Roles: Identification of key actors in the case and their roles, relationships, world views and freedom of choice are to be summarized. Usually, this aspect of case analysis is not well addressed in the traditional case methods.

iii. Evolving Process: In this step, it critically analyze the key process(es) evolving in the case and portray their key issues. The processes could be of any type as discussed previously.

iv. Key Learning Issues: The analysis carried out in SAP framework leads to synthesis in terms of key learning issues for the case. These can be of two types: (i) generic, and (ii) specific. The generic issues are in terms of lessons learnt from the case that can be generalized by synthesizing the lessons from other cases. The specific learning issues are linked directly with the case under consideration and are either expressed in terms of the problem areas or in terms of the objectives to be achieved.

v. Suggested Actions: Based on the specific learnings of the case, alternatives are to be generated and evaluated. Based on this, actions are to be suggested to improve/resolve the case problem.

vi. Expected Performance: Finally, the impact of suggested actions on performance is assessed so as to justify the actions.

The above methodology can be applied for case analysis using a variety of quantitative or qualitative tools and can be presented in a bullet form or using tabular presentation.
4.3.1 SAP – LAP Case Analysis

The case is analyzed applying the SAP - LAP framework to understand the process dynamics of ABCL SC practices. Prevalent SC situation is assessed in terms of opportunities and threats that ABCL is confronted with. The competitive strengths and weakness that ABCL has and the key actors who are instigating actions on behalf of ABCL have been addressed. Learning issues are explored and actions are recommended. Finally, the impact of suggested actions on situation, actor and Process is highlighted.

Situation
· Due to increased competition at domestic and global level company is facing tough time.

· Low skill level of people.
· Communication gaps between on-site and off-site team members.
· Outsourcing is done for non-core functions such as insulation, transportation, etc. 
· Development of internal culture and setting benchmarks for organizational process.
· Adoption of IT and computerised intra and internet systems in and outside organization.
· Projects make substantial contribution to national economies.

· Deployment of quality systems – ISO 9001:2000.
· Inventory is biggest problem on-site and off-site work.
· Management’s resistance for further investments in resources due to lower sale. 
· Unorganized transportation system 
· Disturbed buyer- supplier relationships

· lower reliability of supplier, disturbed payment cycles

· Levers of negotiation – quantity discounts, threat of switching to new supplier, use of supplier networks

Actors
· Availability of experienced managerial work force.
· Poor work discipline

· Reduces the need for higher no. of employee and hence reduced complexity at inter and intra organizational transactions.
· Choosing own operational decisions.
· Improves market domain power and makes them attractive partner in value chain of choice available.
· Advancements could be supported on one man commitment and within the flexible organizational structure of EPC.
· Security problems are acute.
· Transparency is believed as loss of control.
· Need to operate globally to improve on quality and variety at lower cost.
· Motivational and supporting attitude of government.
Process

Supply chain integration deals in managing dependencies between supply chain partners. These dependencies can be seen at the interfaces of supply chain between supplier–manufacturer, manufacturer–distributor, distributor–retailer, and retailer–customer (Arshinder et al. 2007). All the parteners of supply chain are dependent on each other to carry out different practices like procurement, production, and distribution. The procurement practice and distribution practice requires integration across the limit of an organization whereas in-house coordination is required to carry out the production practice. While procuring the raw material the suppliers and ABCL are dependent on each other for certain activities like: design and acceptance of quotations, supplier selection, contract design, order management, and order acquisition along with activities like information sharing and joint decision-making regarding operational parameters. Similarly, ABCL is dependent on the buyers to know their conformation of submittals, quality standards, due date’s data and other product-related information, its connectivity with system. To manage these external dependencies, the employees within ABCL work in close relationship. The processes followed by ABCL are as.

· No penalty clause for supplier because of their own lack of confidence in meeting financial obligations timely.
· General purchasing is done on rate contract system – open order fixed rate – mainly well established reputed suppliers in close proximity are chosen.

· Transaction or at the most collaborative kind of relationship is acceptable in thin margin business situations.

· Outsourcing is done for lower bid without measuring vendor capabilities.

· Lack of communication and information sharing of off-site team with on-site team lead to excess inventory of material at site.
· Company supply chain network activities cut the intermediaries and link the manufacturers to enhance the productivity plus time competitiveness of project.  
· Evolvement of supplier at later stage, leads to change in schedule and process.

Figure 4.2 Case Study Model of SAP-LAP
Learning issues

· Working in close collaboration with their large and multinational customers.
· ISO and quality system development.
· Development of some internal benchmark.
· Unaffordability of IT solutions.
· Lower motivation and commitment of top management for further expansion.
· Freedom is provided to experienced professionals.
· Managers have improved their knowledge through real life interactions.
· Higher employee turnover.
· Lack of managerial and technical skills.
· Initiatives to develop long-term relationships with few key suppliers
Actions

· Improving supplier relationships through joint project planning programme.
· Company has grown well in the last few years and they can design good reward systems to retain attract the qualified people.
· Sense of belonging to a particular supply chain should be developed within organization by their large and long-relation supplier on a fair reward/risk sharing model.
· Formal system for purchasing like MRP or ERP should in use.
· Highly level use of IT leads to communication gap and failure in responding stakeholders requirements.
· Poor integration of project processes has led to poor execution of project plans and delivery schedules, etc.

· SME credit lines needs to be established for the use of IT within frequently changing buyer-supplier relationships

· Management philosophies like PM, ISO, PACD cycle can help project to overcome culture related problems.
Performance

· Performance measure in terms of cost in last three financial year are as

	Year
	2005 – 06
(Rs. In lacs)
	2006 – 07
(Rs. In lacs)
	2007 – 08
(Rs. In lacs)

	
	
	
	

	Sales
	36442
	80844
	116711

	Operating Profit
	2812
	6388
	8775

	Net profit
	2105
	4362
	5821

	Net Worth
	8119
	12116
	31050

	Capital employed
	14894
	22956
	54701


· Sales growth 50%.

· Improved profitability and competitiveness.
· Better customer service and hence higher customer satisfaction.
· Increased scope of business and market share.
· Improvement in attitude towards quality practices.
· Improvement in productivity.
· Improved market image.
· Greater number of orders and quantity offerings from multinational and large customers.
· Improved buyer-supplier relationships.
· Improved awareness.
· Higher motivation for the use of IT.
· Work motivation will increase.
· Presence of qualified managerial and supervisory staff will help to establish better integration with other supply chain players.
· Improved readiness to adopt new level of IT with the changing needs of business.
· More formalised purchasing procedures.
· Improved project schedules.
· Improved availability of finance for suppliers.
· Better coordination between supply chain partners and hence reduced average supply chain inventory, lead-time and visibility.
CHAPTER 5

SYNTHESIS AND CONCLUSION
In this thesis, an attempt has been made to identify the important enablers for selection of SC practices (illustrated in of chapter 3). A large amount of literature is available on supply chain management, which discusses the importance of supply chain as a means of improving competitive advantage of industries but it does not sufficiently describe mechanisms through which supply chain management can be embedded into the industry’s operating culture to achieve best practice. This research assumes importance in this context.

A key finding of this research is that management and organization is the primary cause of the initiation of SC practices in industry. The concerns for competitive advantage have increased the relevance of SC activities. The leveling of these variables has helped to focus on systematic approach for selection of SC practices.

In this research, an ISM based model has been developed to analyze the interaction among the SC enablers. It identifies the hierarchy (Figure 3.6) of actions to be taken for the selection of SC practices in industry in order to achieve competitive advantage. It can also act as a guide to the management to decide the course of action in the successful implementation of SC programs to increase the competitive advantage.

As there are a lot of variables affecting the competitive advantage in industry. In this research, an interpretation of the enablers of SC in terms of their hierarchy has been carried out. Those enablers positioning at higher level in the ISM need to be taken care on priority basis because there are a few other dependent variables being affected by them, and these are more of the strategic orientation. On the other hand, the lower level variables are more towards efficiency orientation. 

This research has some other implications for the practicing managers. The driver power-dependence matrix (Figure 3.7) gives some valuable insights about the relative importance and interdependencies among the SC enablers. The managerial implications emerging from this research are as follows:

· The driver power-dependence matrix (Figure 3.7) indicates that setting business objective and analysis of market & customer behavior are the autonomous variables for the enhancement of selection of SC practices in industry. These variables appear as weak driver as well as weak dependent and do not have much influence on the other variables of the system.

· Strategy development for SC and selection of SCM practices are weak drivers but strongly dependent on other variables. They are seen at the top of the ISM hierarchy (Figure 3.6). These variables represent the desired objectives of the SC operations. 
· No variable is seen as a linkage variable that has a strong driving power as well as strong dependence. Thus, it can be inferred that among all the 5 variables chosen in this study, no variable is unstable.
· The driver power dependence diagram indicates that independent enablers of SC such as top management support & organizational factors is at the bottom of the model having greater driving power. Thus the management needs to address this enabler variable more carefully in the project industry. It can be seen that these variable help to achieve the desired result variables, which appear at the top of the ISM hierarchy. Therefore, it can be inferred that management should devise strategies to enhance the deployment of independent variables so that the competitive advantage will improved. 
Analysing the need of best SCM could increase efficiency in operations and reduce overall cost. Material has been an issue of concern in the construction industry. 40% of the time lost on site can be attributed to bad SCM practices, lack of materials when needed, poor identification of materials and inadequate storage (Baldwin et al., 1994). Timely availability of materials, systems, and assemblies are vital to successful construction. This analysis assists the company to think strategically about construction supply chain and draw conclusion regarding the potential for growth and profitability with increase in efficiency of their activities in order to remain competitive and secure future work.

The study of the actions and expected performance changes highlights some important issues.

· In the study, the senior managers as well as the project managers shared the perception that use of SC network is beneficial and important for successful projects and also conduct subjective assessment of benefits with different perspectives. But their strategy or extent of use of SC is dependent on various factors including market demand, clients’ requirements, SC capability of the organization staff and SC capability of the associating project team agencies. Adequate technology is available and is not considered as an issue.

This highlights the importance of the industry level initiatives required to prepare the industry for the increased and effective ICT adoption for building project management.

· The senior management as well as the project managers, who are at the middle level, are aware of the changes in the market with respect to the requirement of using SC, but the knowledge of features and possibilities of implementing use of SC differs. In many companies, project managers are supportive of the strategy formulated by the seniors, but in ABCL they are also a part of the team formulating the strategy. So, strategic use of SC is less, but seniors initiate the use of new SC tools and middle level staff drives their implementation, due to their technical knowledge about it. Also, in all the organizations, the perception of seniors for benefits of use of SC has been considered as an important factor.

Thus, senior managers initiate use of SC tools in their organization and their knowledge upgradation is important. The middle level managers or the project managers drive the implementation of the strategy at the project level and their training for the technical and implementation aspects is important. The operational level staff would be using the technology on day-to-day basis. Thus, their training for work on network is important.

· The organizations do not have a functional online network, which is important for online coordination with external agencies. But, the senior managers of the organization have not considered it as important till now as they did not perceive market demand for it.

· Turnover of the staff is an issue. If organizations are able to retain the staff, their training becomes viable.

· The study shows that supply chain issues of having close and long working relationship with associating team agencies is an important issue as it helps in developing a working methodology with these agencies.

· Manages building projects by default. Thus, they are not able to include use of SC in the project scope.

· Enterprise Resource Planning has not been adopted by the organization. Thus, it requires pro-active action at the organization level.

· Day to day SC help and support, both at the offices and at project sites is considered important by the organization.
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Actions


Improve supplier relationship, reward system, purchasing system, etc.








Performance


Sales growth 50%, improved profit & competitiveness, better customer satisfaction, etc.





Learning


Close collaboration with customers, ISO & quality system, internal benchmarks, etc.





Process


No penalty clause for suppliers, purchasing done on rate contract, etc. 





Situation


Increased competition, communication gaps, low skill level, etc. 
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 Experience managerial work force, poor work discipline, etc.
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