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Abstract

Supplier selection plays a vital role in managing the supply chain. Recent trend on sustainability has made the selection more
complex. Decision support tools and methodologies can help organizations and supply chain managers make more effective
decisions. Many tools have been developed with a variety of formal modeling techniques. The techniques may be limited for a
various reasons. To help in advance sustainability discussion into the supplier selection modeling area, we expand on a novel
approach first introduced by Li, Yamaguchi, and Nagai (2008). Our expansion and contribution includes introduction of
additional levels of analysis and application of this methodology, the explicit consideration of sustainability attributes, and
insights into the technique with some sensitivity analysis. Thus an review is given in this paper.
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I. INTRODUCTION

A supply chain is a system of organizations, people, technology, activities, information and resources involved in moving a
product or service from supplier to customer. Supply chain activities transform natural resources, raw materials and components
into a finished product that is delivered to the end customer. Supply chain management (SCM) has had a substantial impact as a
facilitator of globalisation of the world economy. A common denominator here is that environmental and social issues will not
only affect the individual company but also the managed network of suppliers, producers and distributors. [1]

The primary objective of supply chain management is to fulfill customer demands through the most efficient use of resources,
including distribution capacity, inventory and labour. In theory, a supply chain seeks to match demand with supply and do so
with the minimal inventory. Various aspects of optimizing the supply chain include liaising with suppliers to eliminate
bottlenecks; sourcing strategically to strike a balance between lowest material cost and transportation, implementing JIT (Just In
Time) techniques to optimize manufacturing flow; [2]maintaining the right mix and location of factories and warehouses to serve
customer markets, and using location/allocation, vehicle routing analysis, dynamic programming and of course, traditional
logistics optimization to maximize the efficiency of the distribution side.
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There is often confusion over the terms supply chain and logistics. It is now generally accepted that the term Logistics applies
to activities within one company/organization involving distribution of product [3] whereas the term supply chain also
encompasses manufacturing and procurement and therefore has a much broader focus as it involves multiple enterprises
including suppliers, manufacturers and retailers, working together to meet a customer need for a product or service which is
depicted in the figure 1 given below.

Il. PROBLEMS ADDRESSED

Supply chain management must address the following problems:

Distribution Network Configuration: number, location and network missions of suppliers, production facilities, distribution
centers, warehouses, cross-docks and customers.[4]

— Distribution Strategy: questions of operating control (centralized, decentralized or shared); delivery scheme, e.g., pool
point shipping, direct store delivery (DSD), closed loop shipping Trade-Offs in Logistical Activities: The above activities
must be well coordinated in order to achieve the lowest total logistics cost. Trade-offs may increase the total cost if only
one of the activities is optimized. For example, full truckload (FTL) rates are more economical on a cost per pallet basis
than LTL shipments. If, however, a full truckload of a product is ordered to reduce transportation costs, there will be an
increase in inventory holding costs which may increase total logistics costs.[5] It is therefore imperative to take a systems
approach when planning logistical activities. These trades-offs are key to developing the most efficient and effective
Logistics and SCM strategy.

— Information: Integration of processes through the supply chain to share valuable information, including demand signals,
forecasts, inventory, transportation, potential collaboration, etc.

— Inventory Management: Quantity and location of inventory, including raw materials, work-in-process (WIP) and finished
goods.

— Cash-Flow: Arranging the payment terms and methodologies for exchanging funds across entities within the supply chain.

I11. ACTIVITIES OF SUPPLY CHAIN MANAGEMENT

Supply chain execution means managing and coordinating the movement of materials, information and funds across the supply
chain. The flow is bi-directional.[6]

Supply chain management is a cross-function approach including managing the movement of raw materials into an
organization, certain aspects of the internal processing of materials into finished goods, and the movement of finished goods out
of the organization and toward the end-consumer. As organizations strive to focus on core competencies and becoming more
flexible, they reduce their ownership of raw materials sources and distribution channels. These functions are being outsourced to
other entities that can perform the activities better or more cost effectively. The effect is to increase the number of organizations
involved in satisfying customer demand, while reducing management control of daily logistics operations. Less control and more
supply chain partners led to the creation of supply chain management concepts. The purpose of supply chain management is to
improve trust and collaboration among supply chain partners, thus improving inventory visibility and the velocity of inventory
movement. [7]

Several models have been proposed for understanding the activities required to manage material movements across
organizational and functional boundaries. SCOR is a supply chain management model promoted by the Supply Chain Council.
Another model is the SCM Model proposed by the Global Supply Chain Forum (GSCF). Supply chain activities can be grouped
into strategic, tactical, and operational levels. The CSCMP has adopted The American Productivity & Quality Centre (APQC)
Process Classification Framework a high-level, industry-neutral enterprise process model that allows organizations to see their
business processes from a cross-industry viewpoint

Table—1
Levels of SCM done in Warehouse a typical example
Aim Strategy Planning operation
Duration Several years One quarter to a full year Weekly or daily

Forecast for the coming year(or the time frame in

Marketing and pricing plan for a Fixed supply chain

Starter product(or set of products) question) of the demand for the product on different configuration
markets
Handle incoming customer
Goal Increase the supply chain surplus Incorporate flexibility, optimize performance orders in the best possible
manner
Very expensive to alter and thus must Must include uncertainty in demand, exchange Made under less uncertainty
take into consideration uncertainty rates, competition
Whether to outsource or perform a Allocate inventory or
Decisions supply chain function in-house Which markets will be supplied from which production to individual orders

location and capacity of production locations

and warehousing facilities
The products to be manufactured or

Subcontracting of manufacturing

Set a date that an order is to be
filled
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stored at various locations Generate pick lists at a
The modes of transportation to be Inventory policies to be followed warehouse
made available along different Allocate an order to a
shipping legs Timing and size of marketing and price promotion particular shipping mode and
shipment

A. Strategic Level

—  Strategic network optimization, including the number, location, and size of warehousing, distribution centers, and facilities.

—  Strategic partnerships with suppliers, distributors, and customers, creating communication channels for critical information
and operational improvements such as cross docking, direct shipping, and third-party logistics.

— Product life cycle management, so that new and existing products can be optimally integrated into the supply chain and
capacity management activities.

— Segmentation of products and customers to guide alignment of corporate objectives with manufacturing and distribution
strategy.

— Information technology chain operations.

—  Where-to-make and make-buy decisions.

— Aligning overall organizational strategy with supply strategy.

— ltis for long term and needs resource commitment.

A Tactical level

— Sourcing contracts and other purchasing decisions.

— Production decisions, including contracting, scheduling, and planning process definition.

— Inventory decisions, including quantity, location, and quality of inventory.

— Transportation strategy, including frequency, routes, and contracting.

— Benchmarking of all operations against competitors and implementation of best practices throughout the enterprise.
—  Milestone payments.

— Focus on customer demand and Habits.

. Operational level

—  Daily production and distribution planning, including all nodes in the supply chain.

— Production scheduling for each manufacturing facility in the supply chain (minute by minute).

— Demand planning and forecasting, coordinating the demand forecast of all customers and sharing the forecast with all
suppliers.

— Sourcing planning, including current inventory and forecast demand, in collaboration with all suppliers.

— Inbound operations, including transportation from suppliers and receiving inventory.

— Production operations, including the consumption of materials and flow of finished goods.

— Outbound operations, including all fulfillment activities, warehousing and transportation to customers.

— Order promising, accounting for all constraints in the supply chain, including all suppliers, manufacturing facilities,
distribution centers, and other customers.

— From production level to supply level accounting all transit damage cases & arrange to settlement at customer level by
maintaining company loss through insurance company.

— Managing non-moving, short-dated inventory and avoiding more products to go short-dated.

IV. IMPORTANCE

Organizations increasingly find that they must rely on effective supply chains, or networks, to compete in the global market and
networked economy. In Peter Drucker's (1998) new management paradigms, this concept of business relationships extends
beyond traditional enterprise boundaries and seeks to organize entire business processes throughout a value chain of multiple
companies.

During the past decades, globalization, outsourcing and information technology have enabled many organizations, such as
Dell and Hewlett Packard, to successfully operate solid collaborative supply networks in which each specialized business partner
focuses on only a few key strategic activities (Scott, 1993). This inter-organizational supply network can be acknowledged as a
new form of organization. However, with the complicated interactions among the players, the network structure fits neither
"market" nor "hierarchy" categories (Powell, 1990). It is not clear what kind of performance impacts different supply network
structures could have on firms, and little is known about the coordination conditions and trade-offs that may exist among the
players. From a systems perspective, a complex network structure can be decomposed into individual component firms (Zhang
and Dilts, 2004). Traditionally, companies in a supply network concentrate on the inputs and outputs of the processes, with little
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concern for the internal management working of other individual players. Therefore, the choice of an internal management
control structure is known to impact local firm performance (Mintzberg, 1979).

In the 21st century, changes in the business environment have contributed to the development of supply chain networks. First,
as an outcome of globalization and the proliferation of multinational companies, joint ventures, strategic alliances and business
partnerships, significant success factors were identified, complementing the earlier "Just-In-Time", Lean Manufacturing and
Agile manufacturing practices. Second, technological changes, particularly the dramatic fall in information communication costs,
which are a significant component of transaction costs, have led to changes in coordination among the members of the supply
chain network (Coase, 1998).

Many researchers have recognized these kinds of supply network structures as a new organization form, using terms such as
"Keiretsu", "Extended Enterprise"”, "Virtual Corporation”, "Global Production Network", and "Next Generation Manufacturing
System". In general, such a structure can be defined as "a group of semi-independent organizations, each with their capabilities,
which collaborate in ever-changing constellations to serve one or more markets in order to achieve some business goal specific
to that collaboration™ (Akkermans, 2001).

The security management system for supply chains is described in ISO/IEC 28000 and ISO/IEC 28001 and related standards
published jointly by 1SO and IEC.

V. CONCLUSION

In supply chain management, the essence of supplier selection problem is how to made long period collaboration among
different parts in supply chain network. Supplier selection is a multi-criteria decision making which faces multiple inputs and
outputs. To deal with multiple inputs and outputs this study applies DEA as a tactical model in purchasing decisions. Also this
study shows the real results and presents the application of the method through a case study for a manufacturing firm. In this
study, in spite of presenting the efficient and inefficient suppliers, some useful evaluation points about suppliers’ performance
are highlighted.
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