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Principles of Supply Chain Management

“Silos—and the turf wars they enable—devastate organizations.”

—Patrick Lencioni, Silos, Politics and Turf Wars

Learning Objectives

After reading this chapter, you should be able to:

Understand the rationale behind and fundamental principles of supply chain
management.

Comprehend the differences between supply chain perspectives and traditional
business perspectives.

Identify the main drivers of supply chain links.

Recognize the managerial benefits and potential challenges of the supply chain
practices.

Analyze the impact of supply chain management on the bottom line and the
competitiveness of the organization.

Understand the necessary changes and transformations required for the successful

implementation of the integrated supply chain perspectives.
Find ways to leverage the supply chain for business success.

Evolution of the Supply Chain Concept

Over the years, most firms have focused their attention on the effectiveness and
efficiency of separate business functions such as purchasing, production, marketing,
financing, and logistics. The lack of connectivity among these functions, however,
can lead to sub-optimal organizational goals and create inefficiency by duplicating
organizational efforts and resources. To capture the synergy of interfunctional and
interorganizational integration and coordination across the supply chain and to
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subsequently make better strategic decisions, a growing number of firms have begun

to realize the strategic importance of planning, controlling, and designing a supply
chain as a whole. In today’s global marketplace, individual firms no longer compete

as independent entities with unique brand names, but rather as integral parts of supply
chain links. As such, the ultimate success of a firm will depend on its managerial ability
to integrate and coordinate the intricate network of business relationships among supply
chain partners (Drucker, 1998; Lambert and Cooper, 2000). A supply chain is referred
to as an integrated system that synchronizes a series of interrelated business processes
in order to: (1) create demand for products; (2) acquire raw materials and parts; (3)
transform these raw materials and parts into finished products; (4) add value to these
products; (5) distribute and promote these products to either retailers or customers;

(6) facilitate information exchange among various business entities (e.g., suppliers,
manufacturers, distributors, third-party logistics providers, and retailers). Its main
objective is to enhance the operational efficiency, profitability, and competitive position
of a firm and its supply chain partners. More concisely, supply chain management is
defined as “the integration of key business processes from end-users through original
suppliers that provide products, services, and information and add value for customers
and other stakeholders” (Cooper et al., 1997b, p. 2). A supply chain is characterized by a
forward flow of goods and a backward flow of information, as illustrated by Figure 1.1
(Min and Zhou, 2002, p. 232).

| Third-party logistics providers |

1
i i ——— 1 ——— . 1 —— g
U
v ;v 3 v ¥ I v Ly
| Suppliers | |Manufacturers| | Distributors l | Retailers | | End customers
. VAN J
Y
Inbound logistics Outbound logistics
[Material management] [Physical distribution]

Legend: ———>  Flow of goods
------- - Flow of information
— +— -— % Flow of money (capital)

Figure 1.1. The supply chain process
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Typically, a supply chain is composed of two main business processes:

* Material management (inbound logistics)
* Physical distribution (outbound logistics)

Material management is concerned with the acquisition and storage of raw materials,
parts, and supplies. To elaborate, material management supports the complete cycle of
material flow—from the purchase and internal control of production materials, to the
planning and control of work-in-process, to the warehousing, shipping, and distribution
of finished products (Johnson and Malucci, 1999). On the other hand, physical
distribution encompasses all outbound logistics activities related to providing customer
service. These activities include order receipt and processing, inventory deployment,
storage and handling, outbound transportation, consolidation, pricing, promotional
support, returned product handling, and life-cycle support (Bowersox and Closs, 1996).

Combining the activities of material management and physical distribution, a supply
chain does not merely represent a linear chain of one-on-one business relationships, but
a web of multiple business networks and relationships. Along a supply chain, there may
be multiple stakeholders, composed of various suppliers, manufacturers, distributors,
third-party logistics providers, retailers, and customers. For example, a supply chain for
typical automobile seats linking suppliers, manufacturers, third-party logistics providers,
and customers is graphically illustrated in Figure 1.2. As shown in this figure, the supply
chain begins with customers such as Ford, General Motors, and Fiat-Chrysler, who need
to use automobile seats as critical parts of their manufactured cars. At the next upstream
stage of the supply chain, the car manufacturer often purchases automobile seats from
the original equipment manufacturer (OEM). This OEM needs to acquire the parts and
components of the automobile seats, including brackets, foam, fabric, and fasteners
from tier-one suppliers fabricating those parts and components. Because these parts
and components are made of metals, screws, bolts, plastics, and textiles, the tier-one
suppliers should acquire some simple parts and raw materials from tier-two suppliers,
who should obtains such parts and materials from tier-three suppliers such steel and yarn
producers. These tier-three suppliers, in turn, obtain their sources of materials from ore
mining and cotton plants at the furthest upstream of the supply chain. In case logistics
activities involving the movement, handling, storage, and packaging of these materials,
parts, components, and finished goods are outsourced from third-party logistics
providers, the complexity of the supply chain network will be increased due to the
possibility of both forward and reverse flow of products. As illustrated by this example,
the typical supply chain cannot be explained by a linear linkage among the supply chain
members.

Chapter 1: Principles of Supply Chain Management 3



Tier-4 supplier Tier-3 supplier

Ore mining Steel producer \

Tier-2 supplier
Screws and bolts
manufacturer \

Carrier
Third-party
logistics

Focal company:
Automobile
Tier-4 supplier Tier-3 supplier assembly and
Cotton plantation Textile mills Tier-1 supplier manufacturing
Manufacturer of plants
sub-seat —
components:
* Brackets
)
* Foam Customer:
Auto dealers
* Fabrics
N~/
* Fasteners
Plastic fabricator

Oil refinery

Figure 1.2. The supply chain network for automobile seats

In a nutshell, the concept of supply chain management has evolved around
a customer-focused corporate vision, which drives changes throughout a firm’s
internal and external linkages and then captures the synergy of interfunctional,
interorganizational integration and coordination. Herein, integration does not entail
merger/acquisition or equity of the ownership of other organizations. The successful
integration of the entire supply chain process can bring about a number of bottom-line
benefits (Schlegel, 1999):

* Improved customer service and value added—Customer service can be
improved through increased inventory availability, better on-time delivery
performances, higher order fill rates, and lower post-sales costs.

* Enhanced fixed capital—Fixed capacity is maximized through a strategic
partnership and joint planning that can increase overall capacity and throughput.

» Utilized asset—Asset utilization can be maximized by increasing inventory turns
and closely aligning supply with demand.

* Increased sales and profitability—The ability to assess outcomes due to price
changes, promotional events, and new product development can be enhanced
through increased visibility resultant from information sharing among supply
chain partners.

Financial benefits can be accrued from successful supply chain integration. For
instance, thanks to streamlined supply chain integration, Dell’s personal computer (PC)
market share in the U.S. grew from 2.7% in 1995 to 24.1% in 2014 (Gartner, 2014).
Similarly, Walmart, which happens to be another supply chain leader, enjoyed the
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rapid growth of its market share from 6.8% in 1992 to 17.1% in 2004 before declining
to 11.4% in 2013 (Foster, 2006; Statistica, 2014). Despite these benefits of supply
chain integration, firms engaged in this effort must be aware of the various challenges
because of the unprecedented number and diversity of products and services available
to customers in the era of mass customization. This variety will make it more difficult
for a firm to predict customer needs and requirements. Therefore, the consequence of
making forecasting errors will be more serious than ever before. Unfortunately, in a
stretched supply chain with complex layers of suppliers and distributors, the severity
of forecasting errors could be far beyond the level of compromise. Hardest hit by such
forecasting errors are often upstream suppliers with little resources whose visibility of
true demand is blindsided by distorted information passed by their immediate customers
(e.g., manufacturers) and other downstream customers (e.g., distributors and retailers).
This phenomenon was often explained by the so-called “bullwhip” effect.

The bullwhip effect is generally referred to as an inverse ripple effect of forecasting
errors throughout the supply chain that leads to amplified supply and demand
misalignment, where orders (perceived demand) to the upstream supply chain member
tend to exaggerate the true patterns of end-customer demand because each chain
member’s view of true demand can be blocked by its immediate downstream supply
chain member (Min, 2000; Lee et al., 1997a). The common symptoms of the bullwhip
effect include delayed new product development, constant shortages and backorders,
frequent order cancellations and returns, excessive pipeline inventory, erratic production
scheduling, expedited shipments, and chronic overcapacity problems (Min, 2000; Lee et
al., 1997b). The failure to mitigate or eliminate the bullwhip effect can disrupt the firm’s
revenue driver and adversely affect the firm’s bottom line. According to Hendricks and
Singhal (2005), supply chain disruptions led to:

* Significant reduction in stock returns relative to their benchmarks (e.g., 33% to
40% reduction over a three-year period)

* Increased share price volatility (e.g., 13.5% increase in share price volatility one
year after supply chain disruptions)

* Decline in profitability (e.g., 107% drop in annual operating income, 7% decline
in annual sales growth, and 11% annual total cost increase)

* Debilitating firm performances (e.g., at least two consecutive years of lower
performances after supply chain disruptions)

Similarly, another worldwide survey of 602 financial executives conducted by FM
Global and Harris Interactive indicates that supply chain disruptions are the biggest threat
to a firm’s revenue drivers (Yang and Gonzalez, 2006). Considering the enormous impact
of supply chain disruptions on a firm’s financial status, today’s firms are increasingly
pressured to manage their supply chain right. Thus, supply chain management has
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become the forefront of the firms’ competitive strategy. The discipline of supply chain
management, however, is still undergoing an evolutionary process. Table 1.1 summarizes
the changes in the philosophy, focus, and performance metrics of supply chain
management, from the earlier stages to the current era (see Martin and Towill, 2000).

Table 1.1. The Evolution of Supply Chain Management Disciplines
Evolution Time Period Philosophy Key Driver Key Performance
Stage Metric
| Early 1980s Product driven Quality * Inventory turns
* Production cost
Il Late 1980s Volume driven Cost * Throughput
* Production capacity
I Early 1990s Market driven Product availability * Market share
* Order fill rate
v Late 1990s Customer driven Lead time * Customer satisfaction
* Value added
* Response time
V Early twenty-first Knowledge driven Information * Real-time communication
century * Business intelligence

Total Systems Approach and Boundary Spanning

A traditional business paradigm intends to react to unforeseen customer demand on a
“push” basis by building buffers such as inventory that mitigate forecasting errors and
hide distribution/production planning problems. The traditional business paradigm is
also characterized by the sequential flow of information from one business function

to another. Because the sequential information flow does not give an organization

the opportunity to synchronize its functional activities and will impair its visibility
throughout the planning processes, the same hidden problems will recur and the vicious
cycle of inefficiency will continue without the problems ever being addressed. The
best way to break this vicious cycle is to create a system that allows the organization

to see the big picture of the business processes and then analyze the impact of the
whole business processes on the organizational-wide goals rather than the departmental/
functional goals. In other words, to continuously improve business processes, the
traditional business paradigm should be replaced by the total system approach, which
can create a whole greater than the sum of its parts. Therefore, the total systems
approach is considered a major foundation for the supply chain concept.
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The total systems approach regards the supply chain as an entity that is composed
of interdependent or interrelated subsystems, each with its own provincial goals, but
which integrates the activities of each segment so as to optimize the system-wide
strategic objectives. To elaborate, the total systems approach is referred to as a “holistic,
integrated approach” whereby all the business processes involving demand planning,
purchasing, production, transportation, warehousing, and marketing are coordinated to
make the best tradeoffs within them so as to achieve the optimal outcome for the whole
system. For instance, the decision to increase inventory to make products more readily
available to customers will help promote sales, but it would incur higher inventory
carrying costs and warehousing costs. Without understanding such interdependence of
the decision-making processes within the supply chain, the organization as a whole will
continue to suffer from the downward spiral of declining productivity. That is to say, the
total systems approach recognizes the fact that a decision made in one of the business
functions can impact other functions of the organization. As such, the total systems
approach enables the firm to assess how changes in business strategy and decisions
affect the firm’s across-the-board total costs and benefits.

The total systems approach to supply chain integration is often predicated on the five
essential attributes displayed in Figure 1.3 (Miller and Berger, 2001, p. 13). As shown in
this figure, collaboration is at the center of the total systems approach.

Collaboration:
+ Shared information and business rules
« Complementary goals
« Compatible capabilities

Virtual:

+ Seamless incompatibility Learning:

+ Dynamic resource « Knowledge management
allocation * Information exchange

« Joint planning « Continuous improvement

Total
System
Approach

Lean: Agile:
« Value-driven stream - Easily adaptable
« Stresses customer satisfaction + Change management
« Elimination of waste + Interface standards

Figure 1.3. The five essentials of the total systems approach to supply chain integration
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As the extended enterprise perspective brought by the total systems approach has
become the important foundation of supply chain thinking, we have witnessed increasing
boundary-spanning activities across the supply chain. Typically, these boundary-
spanning activities have played three different roles:

* Gatekeeping—They single out potential suppliers and third-party logistics
providers through a request for proposal (RFP) and then help the firm to make an
informed decision as to who will be selected as the supply chain partner among a
managerial list of candidates.

* Transacting—They develop all aspects of business trading opportunities with
the potential supply chain partners on an equal footing.

* Protecting—They ensure conformance with contract terms and conditions,
delivery schedules, product/service quality, and other partnership agreements
(see Davis and Spekman, 2004, for details of boundary spanning roles).

Conceptual Foundations of Demand Chain, Value Chain, and
Supply Chain

Although supply chain management has been hailed as an innovative way to compete
in today’s business world, its concept created a lot of confusion, as evidenced by

the presence of more than 2,000 different definitions of supply chain management

(see Gibson et al., 2005). Adding to the confusion, the term supply chain was often
interchangeably used with demand chain and value chain. Therefore, it is important for
us to synthesize these terms and differentiate among them when appropriate.

Because the ultimate goal of supply chain management is to serve the customer
better, supply chain management begins with the understanding of customer values
and requirements. Indeed, Poirier (1999) argued that the primary objective of supply
chain improvements was to serve ultimate customers more effectively and therefore an
analysis of the supply chain should focus on the “finish line” (demand), not the “starting
point” (supply). To enhance the customer values and meet customer requirement, careful
planning of demand-creation and -fulfillment activities is critical to the success of the
whole organization. This planning cannot be articulated without understanding the
dynamics of interrelated business activities and jointly developing ideas for business
process improvement among the intra- and inter-organizational units. Therefore, any
efforts geared toward the customer-centric and “pull” approach throughout the entire
business processes are considered part of the demand chain.

In a context similar to the demand chain, a value chain is referred to as a series of
interrelated business processes that create and add value for customers. Its intent is to
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disaggregate all of a firm’s business processes into discrete activities to evaluate their
level of contributions to the firm’s value and then discern value-adding activities from
non-value-adding activities. Herein, “value is the amount buyers are willing to pay for
what a firm provides them and thus is measured by total revenue, a reflection of the
price a firm’s product commands and the units it can sell” (Porter, 1985, p. 38). Thus,
the extent of value created and added by the firm often dictates its level of business
success, because the higher the value, the greater the profit margin and competitive
advantages.

As shown in Figure 1.3, the value chain focuses on the customer’s value by
connecting the customer’s needs to every aspect of the value-adding business
activities encompassing sourcing, manufacturing, logistics, and marketing across the
organizational boundary. The value chain is often driven by four key imperatives (Bovet,
1999):

* Reduced uncertainty, which minimizes asset intensity through the reduction and
elimination of inventory

* Increased speed, which minimizes the risk of obsolescence

¢ Increased revenue resultant from the maximization of customization and the
subsequent customer loyalty

* Increased productivity through multiple asset productivity

Although Table 1.2 shows that the strategic focus and perspectives of the demand
chain, the value chain, and the supply chain are somewhat different from one another
as described by Sherman (1998, p 2), their fundamental concepts and ultimate goals
are not distinctively different in that all these concepts are customer-centric and
stress the importance of coordinated linkage between business activities to the firm’s
competitiveness. Therefore, these three terms can be regarded as synonyms. To put
it simply, the supply chain originates at the sources of supply and flows toward the
customer, whereas the demand chain flows backward from the customer and ends up
with the enterprise. The value chain is created when the supply chain is in sync with the
demand chain. Regardless of the semantic differences, the supply chain benefit may be
maximized by following the seven principles outlined by Copacino (1997):

* Understand the customer values and requirements so that the firm can identify

how to align its operations to meet its customers’ requirements and needs.

* Manage logistics assets such as warehouses, terminals, transportation equipment,
and pipeline inventory across the supply chain with the help of both the
downstream and upstream supply chain partners.

* Organize the customer management in such a way that the firm can provide a
single point of contact to the customer for information and post-sales follow-ups.
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*  Formulate joint sales and operations plans as the basis for a more responsive
supply chain by sharing real-time demand and forecast information within and
across the supply chain.

* Leverage manufacturing and sourcing flexibility by utilizing postponement
strategies.

* Focus on the synergies of strategic alliances and relationship management by
building the sense of mutual trust and the spirit of gain sharing.

* Develop customer-driven performance measures to drive the behavior of all
supply chain members across the supply chain.

Table 1.2. The Comparison of Demand Chain, Value Chain, and Supply Chain

Demand Chain Value Chain Supply Chain
The Role in Demand | Demand creation Demand performance Demand fulfillment
Planning
Key Strategy Product strategy Financial strategy Channel strategy
Primary Activities New product development Cost accounting Procurement

Market research Pricing Manufacturing

Sales and promotion Revenue management Logistics

Forecasting Capital investment Payment

Value-added services

Key Stakeholders End customers Shareholders Supply chain partners

Strategic Alliances and Partnerships

To create synergy resultant from the integration of business functions and activities, a
growing number of firms have made a conscious effort to forge strategic alliances (or
partnerships) with other firms. Generally speaking, a strategic alliance is a voluntary
relationship between two or more organizations that is formed based on the mutual need
of these independent organizations (e.g., suppliers, manufacturers, distributors, retailers)
without being constrained by ownership, control, and equity investment (Devlin and
Bleackley, 1988; Varadarajan and Cunningham, 1995). In a strategic alliance, business
decisions are made jointly to achieve the agreed goals of aligned organizations that share
resources, information, profits, knowledge, and risk. Those goals are to: (1) gain access
to new customer bases; (2) offer more product/service offerings for the customers; (3)
pool resources in light of the large outlay required; (4) to learn new know-how from

the alliance partners; (5) utilize the existing personal network to reach new supplier

10 Chapter 1: Principles of Supply Chain Management




bases; (6) enhance the market position in present markets; (7) add credibility to the
business (Pucik, 1988; Doz, 1996; Das and Teng, 1998). For example, Daimler AG,
the world’s biggest truck maker, aligned with the Chinese truck manufacturer Foton to
build Mercedes-Benz trucks in China and sell the Chinese brand models of its partner
internationally because of rising demand for low-cost commercial vehicles in emerging
markets. In exchange for its favor, Daimler AG would offer Foton’s Auman brand
trucks in emerging markets such as Africa and the Middle East to save on design and
labor costs to build new vehicles specifically for those markets. As such, both Daimler
AG and Foton would have a chance to penetrate into new market bases in emerging
economies through this strategic alliance.

Similarly, Nissan and Renault once formed an alliance to expand their presence in
both Asian and U.S. markets. Although these examples illustrate a horizontal alliance
between competitors in the same industry, a strategic alliance can be formed vertically
between trading partners across the supply chain. An example of a vertical alliance
includes an earlier supplier involvement that brings the expertise and collaborative
synergy of parts/components suppliers into the new product design process of a
manufacturer. For example, in the 1990s, Chrysler established an alliance with its
supplier to develop new antilock brake technology for Neon with the promise of a
long-term purchase contract for that supplier. This alliance saved Chrysler a substantial
amount of R&D costs.

Despite numerous benefit potentials, inter-organizational alliances have often
been plagued by ambiguities in the level of commitments (or responsibilities) from
each partner; a lack of mutual trust between partners and the subsequent lack of
information sharing; imbalances in the channel power and risk sharing; and differences
in organizational culture and strategic focus. For example, GM and the now-defunct
Korean automaker Daewoo signed a deal in 1999 that would help GM’s effort to double
its share of sales in the Asian market to 10% in five years, while helping Daewoo bring
in much-needed capital and radically streamlining its sprawling global production
operations. In addition, this alliance was intended to help GM gain access to “cheap”
labor in Korea, while it allowed Daewoo to gain access to GM’s “superior’” engineering
skills and an entry into the U.S. auto market. Unfortunately, this alliance failed
mainly due to corporate cultural differences and a lack of strategic fit between the two
companies—Daewoo was known for its aggressive market expansion strategy whereas
GM was in the process of downsizing its production capacity. To make matters worse,
labor in Korea was no longer cheap, owing to rapid economic growth and the presence
of a strong labor union, thus causing an unexpected cost increase in this alliance’s
Korean operations.
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To cope with these risks and challenges, firms entering into a strategic alliance
should understand what kind of partnership they are forming, what kind of role each
partner should play, and how they should manage the partnership. Such understanding
will be enhanced by defining the structures of their partnership. Following the
conceptual framework suggested by Cooper et al. (1997b), these structures are classified
as follows:

* The type of a supply chain partnership
* The structural dimensions of a supply chain network
* The characteristics of process links among supply chain partners

The Type of a Supply Chain Partnership

When a supply chain network is being structured, it is necessary to identify who

the partners of the supply chain are. Yet, an inclusion of all potential partners may
complicate the total network because it may explode the number of partners added
from one tier level to another (Cooper et al., 1997a). The key is to identify the type of
the partners who are critical to the value-added activities and determine a manageable
number of the supply chain partners given resources.

Lambert et al. (1998) classify supply chain partners into two distinctive types:
primary and secondary partners. In general, primary partners (focal companies) are
autonomous channel captains or strategic business units that actually perform operational
and/or managerial activities designed to create a specific product or service for a
particular customer or market. These primary partners can be manufacturers such as Dell
or mass-merchants such as Walmart and Target. In contrast, supporting partners are
companies that simply provide resources (e.g., assets, application software, real-estate
property), knowledge, and utility for the supply chain. These supporting partners can
be transportation carriers, consulting firms, third-party logistics providers, IT service
providers, online brokers, and educational institutions. The categories are not exclusive,
however, because a firm can be both a primary partner and a supportive partner of
the supply chain, performing primary activities related to one process and supportive
activities related to another process.

Although the distinction between primary and supporting supply chain partners
is not obvious in all cases, it allows the firm to define who the furthest upstream and
downstream members of the supply chain are and identify where customer demand
actually starts. The furthest upstream members of the supply chain typically represent
supporting partners, whereas the furthest downstream represent the end of the supply
chain where no further value is added and the product and/or service is consumed. The
furthest downstream (or point of consumption) may coincide with a value-offering point
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(VOP), where a customer allocates demand to his or her upstream supply chain partner
(e.g., retailer, distributor, or manufacturer). According to Holmstrom et al. (1999),

a VOP determines how and when customer demand is triggered to upstream supply
chain partners and defines the economics of the customer (i.e., the tradeoff between
value creation and transaction costs). Such a clarification of the supply chain network
eventually helps supply chain partners understand what scope of the supply chain
problem should be addressed.

The Structural Dimensions of the Supply Chain

Understanding the structural dimensions of a supply chain is a prerequisite for building
the supply chain link. In general, there are two structural dimensions: horizontal
structure and vertical structure. The horizontal structure refers to the number of tiers
across the supply chain. The supply chain may be lengthy, with numerous tiers, or it may
be short, with just a few tiers. The vertical structure refers to the number of suppliers
and customers represented within each tier, as illustrated by Figure 1.4 (Lambert et al.,
1998, p. 3).
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Figure 1.4. Supply chain dimensions

As such, an increase or reduction in the number of suppliers and/or customers
will alter the dimension of the supply chain. For example, as some companies make
strategic moves toward either supply base reduction or customer selectivity, the supply
chain becomes narrower. Outsourcing (inclusion of third-party logistics providers)
or functional spin-offs will also alter the supply chain dimension by lengthening and
widening the supply chain.
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The Characteristics of Supply Chain Links

Porter (1985) stresses the strategic importance of linkages among supply chain activities,
because the linkages could lead to competitive advantages. To fully exploit the benefits
of such linkages, a firm should understand the specific characteristics of the linkages

(or links) to which it is connected. Lambert et al. (1998) have identified four distinctive
characteristics of supply chain links:

* Managed business process links

*  Monitored business process links
e Unmanaged business process links
* Non-member business links

Managed process links are the ones where the firm (typically a primary supply
chain partner or a channel captain) integrates a supply chain process with one or more
customers/suppliers. These links may connect multi-tier supply chain partners as the firm
is actively involved in the management of tier one and a number of other links beyond
tier one. Due to its direct involvement, the firm may allocate resources (e.g., manpower,
equipment, technology, and know-how) to its partners and share information with them.
Monitored process links are not fully controlled by a firm (typically a primary supply
chain partner), but the firm is involved in monitoring or auditing how the links are
integrated and managed. Unmanaged process links are the ones that the firm neither
actively manages nor monitors. With these links, the firm fully trusts its partners’ ability
to manage the process links appropriately and consequently leaves the management
responsibility up to them. Non-member process links are the ones between both partners
and non-members of the company’s supply chain. Such links are not integral parts of the
firm’s supply chain structure, but can dictate the performance of the firm. Additionally,
different characteristics of supply chain links affect the firm’s allocation of resources and
the subsequent supply chain planning. Therefore, those characteristics should be factored
into the supply chain partnership process.

Supply Chain Drivers

Because the establishment of common goals is critical for successful strategic alliances,
goal setting will be the first step of the supply chain partnership. To set common goals,
supply chain partners need to figure out what will be the major driving forces (drivers)
behind the supply chain linkages. These drivers include customer service initiatives,
monetary value, information/knowledge transactions, and risk elements (Min and Zhou,
2002).
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Customer Service Initiatives

Though difficult to quantify, the ultimate goal of a supply chain is customer satisfaction.
Put simply, customer satisfaction is the degree to which customers are satisfied with the
product and/or service received. The following list represents typical service elements in
a supply chain:

Product availability—Due to random fluctuations in the demand pattern,
downstream supply chain partners often fail to meet the real-time needs of
customers.

Response time—Response time represents an important indicator of the supply
chain flexibility. Examples of response time include time-to-market, on-time
delivery (a percentage of a match between the promised product delivery date
and the actual product delivery date), order processing time (the amount of

time from when an order is placed until the order is received by the customer),
transit time (duration between the time of shipment and the time of receipt),
cash-to-cash cycle time (the amount of time from when a product has begun

its manufacturing until it is completely sold; this metric is an indicator of how
quickly customers pay their bills), and downtime (a percentage of time resources
that are not operational due to maintenance and repair).

Monetary Value

The monetary value is generally defined as a ratio of revenue to total cost. A supply
chain can enhance its monetary value through increasing sales revenue, market share,
and labor productivity, while reducing expenditures, defects, and duplication. More spe-
cifically, the monetary value is categorized as follows:

Asset utilization—Asset utilization can be estimated by several different
metrics, such as net asset turns (a ratio of total gross revenue to working capital),
inventory turns (a ratio of annual cost of goods sold to average inventory
investment), and cube utilization (a ratio of space occupied to space available).

Return on investment (ROI)—This is a typical financial measure determining
the true value of an investment. Its measure includes the ratio of net profit to
capital that was employed to produce that profit, or the ratio of earnings in direct
proportion to an investment.

Cost behavior—In the supply chain framework, cost management requires a
broad focus, external to the firm. Thus, cost may be viewed as a function of
strategic choices of the firm’s competitive position, rather than a function of
output volume (Shank and Govindarajan, 1993). In other words, a traditional
cost classification (fixed versus variable cost), which works at the single firm
level, may not make sense for the supply chain network affected by multiple cost
drivers (e.g., scope and scale). An alternative cost management principle for a
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supply chain framework includes activity-based costing (ABC), target costing,
and cost of quality (COQ). Because the application of the aforementioned cost
management principles to the supply chain is still at the evolutionary stage,
most of the firms engaged in the supply chain still use traditional cost measures
such as inventory carrying cost, inventory ordering cost, transportation cost, and
product return cost.

Information/Knowledge Transactions

Information serves as the connection between the various phases of a supply chain,
allowing supply chain partners to coordinate their actions and increase inventory
visibility (Chopra and Meindl, 2004). Therefore, successful supply chain integration
depends on the supply chain partners’ ability to synchronize and share “real-time”
information. Such information encompasses data, technology, know-how, designs,
specifications, samples, client lists, prices, customer profiles, sales forecasts, and order
history.

* Real-time communication—The establishment of collaborative relationships
among supply chain partners is a prerequisite to information sharing.
Collaborative relationships cannot be built without mutual trust among supply
chain partners and technical platforms (e.g., the Internet, electronic data
interchange, extensible markup language, enterprise resource planning, and
warehouse management systems) for information transactions. The effectiveness
of real-time communication hinges on the supply chain partners’ organizational
compatibility, which facilitates mutual trust, and technical compatibility, which
solidifies electronic links among supply chain partners. Because organizational
and technical compatibilities are hard to measure, some surrogate metrics such
as the rate of electronic data interchange (EDI) transactions (a percentage of
orders received via EDI) and the percent of suppliers accepting electronic orders/
payment can be used.

* Technology transfers—The collaboration fostered by supply chain partners
can be a catalyst for the research and development (R&D) process throughout
the supply chain. The rationale is that a firm, which initiated technology
development, can pass its technology or innovative know-how to its supply chain
partners, thereby saving R&D cost and time. Therefore, a successful transfer of
technology can help supply chain partners enhance their overall profitability.

Risk Elements

The important leverage gained from the supply chain integration is the mitigation of
risk. In the supply chain framework, a single supply chain member does not have to
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stretch beyond its core competency because it can pool the resources shared with other
supply chain partners. On the other hand, a supply chain can pose greater risk of failure
due to its inherent complexity and volatility. Braithwaite and Hall (1999) note that a
supply chain would be a veritable hive of risks unless information is synchronized,
time is compressed, and tensions among supply chain members are recognized. They
also observe that supply chain risks (emanating from sources external to the firm) will
always be greater than risks that arise internally, because less is known about them.
Thus, supply chain partners need to profile the potential risks involved in supply chain
activities. The following list summarizes such profiles:

* Risk of quality failure—As illustrated by the recall in May of 2000 of 6.5
million Firestone tires that were susceptible to tread separation in harsh driving
conditions, the consequences of failing to ensure quality failure at the upstream
supply chain can be enormous. This is due to the interdependence of supply
chain partners. Similarly, order-picking errors and failures to schedule adherence
should be prevented at the furthest upstream supply chain (if possible, at the
initial source of supply).

* Risk of information failure—One of the well-known consequences of
information failure in the supply chain is the bullwhip effect, where orders at
the upstream supply chain members tend to exaggerate the true consumption of
end customers (e.g., Lee et al. 1997; Min 2000). Because the bullwhip effect
will create phantom demand and subsequent overproduction and overstock, its
risks should be assessed prior to the development of the supply chain network.
One way of reducing such risks is to postpone the final assembly, branding,
purchasing, packaging, and shipment of products until they are needed.

Organizational Learning from Strategic Alliances

Because today’s competition is increasingly knowledge based, knowledge can be a key
productive resource of the firm. Recognizing the opportunity to leverage knowledge as
a competitive differentiator, many firms that are strategically aligned with other firms
across the supply chain may be interested in learning about customer needs, market
forces, industry dynamics, business acumen, and technological know-how from their
supply chain partners. Thus, one of the incentives for forming strategic alliances among
supply chain partners can be organizational learning. For example, according to the 15
annual Third-Party Logistics Survey conducted by Langley in 2010, many third-party
logistics providers (or 3PLs) gave their clients new and innovative ways (“knowledge”)
to improve logistics productivity by creating long-term 3PL-client relationships with

an open and collaborative spirit. In general, organizational learning is defined as
unconscious or deliberate development of new knowledge that has the potential to
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improve organizational capability and performance in the short and long run (Fiol and
Lyles, 1985; Slater and Narver, 1995; Bell et al., 2002). Organizational learning consists
of knowledge acquisition, dissemination, and shared interpretation of knowledge across
the organizations (Sinkula, 1994; Min, 2001). The knowledge that can be gained from
other organizations has two types:

* Explicit knowledge—Knowledge that can be codified and easily transmitted
to partnering organizations. Its examples are knowledge often captured in the
forms of documented texts, tables, charts, figures, diagrams, scientific formula,
mathematical expressions, and written performance metrics (Nonaka, 1991).

* Tacit knowledge—Knowledge that cannot be easily communicated to partnering
organizations due to its implicit, noncodified content. Examples include technical
expertise and job-specific insights possessed by vehicle dispatchers, airplane
pilots, ocean vessel navigators, insurance underwriters, and logistics engineers.

Organizational learning can occur at two different levels of the decision-making
hierarchy (see Fiol and Lyles, 1985; Sinkula, 1994):

* Operational learning—Allows partnering organizations to improve their day-to-
day practices and policies through the mutual detection and correction of errors
and inefficient operations

» Strategic learning—Allows partnering organizations to redefine their overall
missions, strategies, goals, and philosophies through the development of
innovative thoughts and ideas

Regardless of the type of organizational learning, the extent and effectiveness
of organizational learning may be greatly influenced by the level of trust between
partnering organizations. Without mutual trust, organizations in the supply chain may
be unwilling to share their information and consequently reluctant to diffuse their
innovations and technology to their supply chain partners. Therefore, it is important
to build trust among supply chain partners before forming strategic alliances and
then exploiting the opportunity to learn from each other. Indeed, a study conducted
by Kwon and Suh (2004) indicated that the presence of trust greatly improves supply
chain performances. On the other hand, a lack of trust among supply chain partners
often results in inefficient and ineffective performance as the transaction costs increase.
Also, in order to build trust among the partners, there should be an opportunity for
the firm to interact with its partners through an open communication channel. Once
trust is established, organization learning necessitates experimentation, which involves
unlearning of failing routines, and encouraging knowledge sharing between the partners
to develop new or innovative practices (Kwon and Suh, 2004; Krikke and Caniéls,
2010). The last stage of organizational learning, as shown in Figure 1.5, involves
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alignment that changes routines and eliminates bad habits, while embracing a better way
of doing things.

-
Relationship building

Knowledge creation within the supply
chain network

|

Establishment of
mutual trust

Open
communication

Knowledge
sharing

Knowledge

acquisition
Non-
adaptable Experimentation
with new
knowledge
Adaptable

Alignment for
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Figure 1.5. Organizational learning process through strategic alliance

Interfaces among Purchasing, Production, Logistics, and
Marketing

According to Ballou et al. (2000), there are three dimensions of supply chain
management:

* Intrafunctional coordination, which administers the activities and processes
within the particular function (e.g., logistics) of a firm

* Interfunctional coordination between logistics and purchasing, logistics and
production, and logistics and marketing among the functional areas of the firm

* Interorganizational coordination, which takes place between legally separated
firms such as manufacturers and their suppliers.

This section emphasizes the interfunctional coordination between several business
functions. For instance, the production of finished goods requires acquisition of raw
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materials, parts, and components, which triggers a set of purchasing activities. Also, the
quality of incoming materials and parts obtained through purchasing often determines
the quality of finished goods for sales and distribution. Thus, purchasing is tied to
production, marketing, and logistics.

From cost perspectives, an effort to lower logistics costs by consolidating smaller
shipments and using a slower mode of transportation would increase lead time and
consequently increase inventory carrying costs, while hurting customer services through
the delayed deliveries. That is to say, a change in logistics activities directly influences
the effectiveness and efficiency of production and marketing. In particular, logistics
is closely linked to marketing through their roles in customer services. As graphically
displayed in Figure 1.6, logistics contributes to the “place” dimension of the marketing
mix by creating both “spatial” (moving products to the customer’s location) and
“temporal” (holding inventory until the customer demands it) utilities for the customer
(Lambert, 1976, p. 7). By the same token, real-time point-of-sales information fed by the
retailer would prepare for the manufacturer to produce and keep the appropriate stock
level and requires less need for large warehousing space. This example illustrates the
influence of marketing on production and logistics. Considering these interdependences
among purchasing, production, logistics, and marketing, a balancing act is needed to
achieve the desired benefits of the firm as a whole. Such a balancing act can be put
together effectively through supply chain integration.

Theory of Constraints (TOC) for Supply Chain Management

The strength of the supply chain link can dictate the effectiveness and efficiency of the
supply chain partnership and the ultimate success of the supply chain. To maximize

the supply chain benefit, supply chain partners should uncover weak links and prevent
variations in supply chain capacity (e.g., production/distribution capacity and inventory)
and supply chain performances. Perhaps one of the most effective ways of doing so is
to apply the theory of constraints (TOC) to supply chain management. The core idea in
TOC is that every system such as profit-making firms must have at least one constraint
that limits the system from getting more of whatever it strives for and consequently
determines the output of the system (Noreen et al., 1995). A constraint is anything in an
organization that hampers the organization’s progress or increased throughput. Thus, the
firm’s failure to manage this constraint leads to the significant decline in its productivity.
The same TOC analogy can be made to the supply chain, where the weak supply chain
link can limit the effectiveness and efficiency of the entire supply chain. In other words,
the supply chain will fail at the weakest link.
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Figure 1.6. The logistics and marketing interface

For example, the part production slowdown and the subsequent delivery delays
caused by the upstream supplier would increase the lead time for the downstream
manufacturer and distributor and then result in product shortages at the retailer. These
product shortages would not allow the retailer to meet customer needs and consequently
would deteriorate customer services. In this example, the supplier’s production
capacity will become the system’s (supply chain’s) constraint. In TOC terms, the
supplier production capacity will be regarded as the “drum” that sets the beat for the
entire supply chain. The size of the inventory held by the supplier will be viewed as
the “buffer,” because it buys time needed to recover from the anticipated disruptions
occurring in the upstream supply chain. The “rope” is symbolic of the link between the
upstream and downstream supply chains, where the rate of the final sales or distribution
does not exceed the supplier’s production capacity.

This drum-buffer-rope (DBR) logic of TOC thinking would protect against
variability at the constraint and ensure the continuous improvement of the supply chain
processes. Considering the usefulness of TOC thinking to supply chain management,
the supply chain partners may consider the following TOC focusing steps to optimize
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the supply chain benefits (see Dettmer, 1997 for the detailed discussion of the five TOC
focusing steps).

1.
2.

Identify the weakest link in the supply chain.

Decide what to do to get the most out of the weakest link (constraint) without
committing to potentially expensive changes.

Adjust the rest of the supply chain processes to a “setting” that would enable the
constraint to operate at the maximum effectiveness.

Take whatever action is required to eliminate the constraint.

Once the current constraint is broken, keep on looking for other constraints to
continuously improve the supply chain performances.

Change Management for Supply Chain Management

The transition from the traditional silo-based business paradigm to supply chain
management requires traumatic changes in organizational structures, cultures, and
business strategy. Unless such changes are properly managed, the firm may suffer from
degrading employee morale, frequent bottlenecks, and increased resistance to supply
chain transformations. Therefore, supply chain transformation without prepared change
management may defeat the purpose of supply chain initiatives.

According to Fries (2005), change management is generally composed of three steps:

1.

Unfreezing, which involves tossing out old ideals and processes to break old
habits

Changing, which initiates a new system or major process transformation and
creates a team to facilitate the needed transformation throughout the organization

Refreezing, which involves practicing what was implemented, learned, and
accepted by the change management team and the impacted organizational units

To elaborate, change management for supply chain transformations may follow the
detailed steps described in Table 1.3 (see Hughes et al., 1998; NAPM InfoEdge, 2000;
Dittmann, 2013; Min, 2014 for supply chain transformations). Because a vision sets the
tone for change management, the supply chain vision should be created with input and
feedback from all stakeholders, including affected employees. In general, a vision refers
to “a picture of the future with some implicit or explicit commentary on what people
should strive for to create that future” (Kotter, 1996, p. 68). The vision goes beyond
authoritarian decrees and micromanagement to break through all the forces that support
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the status quo (see Figure 1.7). To bring about successful supply chain transformations,
the change management team may develop the checklist summarized in Table 1.4 and
then make sure that they do not get trapped in common mistakes. Per Sambukumar and
Vijayan (2011), these mistakes include the following:

Falling into the ‘“leading supply chain practices” trap—Each organization is
unique in that it serves different customer bases and therefore needs to develop
a different business strategy. Although so-called known leading practices of

the supply chain leaders (e.g., Walmart and Dell) are helpful for supply chain
transformations, unfiltered adoption of other companies’ successful supply chain
practices that are not coherent with the company’s business strategy can create
unexpected challenges.

Falling into the “do-it-all” technology trap—There is no doubt that a state-
of-the-art information and communication technology (ICT) helps the company
enhance its supply chain visibility and thus increases the chance for successful
supply chain transformations. However, many companies may not realize that
ICT is nothing more than a catalyst for supply chain transformations and is not a
solution for such transformations.

Falling into the organizational cultural trap—Supply chain transformations
are predicated on the elimination of functional or organizational silos. Due to the
remnants of internal politics and organizational cultural barriers, the company
may run into difficulty in integrating and synchronizing business activities across
the different units and organizations.

Authoritarian Micromanagement Vision
Decree

Forces That Support the Status Quo VJ

Figure 1.7. Breaking through resistance with vision
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Table 1.3.

Change Management Steps for Supply Chain Transformations

Step Action Plans Key Questions to Ask
Unfreezing « Create visions and define goals for * What are we going to accomplish? Why do we have to
stakeholders and supply chain partners. | change the current practices? Who will be affected by a
. change?
* Assess the readiness for change.
« Develon the ch tt » What challenges and opportunities do we face during
de\(/je op te ¢ hange rlnar(ljagemen team the change process? What resources are available for
and designate change leaders (agents). | change? Who will sponsor the change? What is the scope
« Create the detailed plan for change and | and scale of a change? What type of resistance can be
then communicate visions and expected | expected?
orL]thomeﬁ[ to stakeholders and supply « Who will plan the change? Who will lead the change?
chain partners. Who will coach the change? Whom are we partnering
with?
* How do we build awareness around the need for
change? How do we communicate with stakeholders
about the risk of not changing? Who will be responsible
for what? How do we synchronize supply chain
transformations with the company’s overall business
strategy? How can we make supply chain transformations
as simple as possible?
Changing » Map key processes for change. » What will it take to achieve the stated goals through
« Identify i ial needs and cost change? Where do we start? What are our next steps for
e entity financial neeads ana cos bringing about successful change? How do we deploy
rIVers. new initiatives?
* Define performance metrics. * How much do we have to invest in new initiatives? Is it
« Develop incentive schemes and manage worth investing? How do we measure and control costs?
resistance. « How do we assess our progress? What are our
desirables?
* How do we share benefits and risks with our supply
chain partners? How do we identify, understand, and
manage resistance throughout the organization?
Unfreezing * Collect the performance data and * Do we meet or exceed the benchmark standard we set?
monitor the current progress. Is there a sign for a successful change?
* Analyze feedback from stakeholders  GCan we do better? What needs to be done to improve
and supply chain partners and take the current practices?
correction actions needed to reengineer .
the processes * Do we increase the customer value? Are there
' noticeable cultural changes? How do we stack up against
. Build in new ways of doing business our competitors?
i/r:stlrc])%sc orporate culture and create new * How do we reward the change agents and those
' involved in change initiatives to cement and reinforce the
* Celebrate and recognize success. change?
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Table 1.4. The Checklist for Supply Chain Transformations

Item Checklist

1 Articulate reasons for change brought up by supply chain principles.

2 Locate change agents, sponsors, and supporters of supply chain transformations at an early stage. Mobilize
commitment through cross-functional and interorganizational diagnosis of the challenges and opportunities
for supply chain transformations.

3 Develop training sessions (e.g., workshops, seminars, and briefings) for affected stakeholders (e.g.,
employees) to raise the level of thinking about available initiatives.

4 Make the benefits of the changes tangible by focusing on quick deliverables and immediate successes
(achievement of short-tern goals). Also, set performance targets.

5 Concentrate the initial wave of changes on breaking down silos between functional departments and organi-
zational boundaries.

6 Identify an appropriate and structured change management methodology.

7 Set the supply chain agenda straight and orchestrate the overall impact of such agenda on the organiza-
tion’s competitiveness.

8 Involve top management directly rather than delegating the implementation of strategic supply chain initia-
tives to lower management.

9 Prioritize the business missions critical to the supply chain success (e.g., the ones with the biggest financial
impact).

10 Destabilize the status quo by shaking up the power structure inside.

11 Ensure the continuous reinforcement of supply chain transformations.

Data sources:

Hughes, J., Ralif, M., and Michels, B. (1998), Transform Your Supply Chain: Releasing Value in Business, London,
UK: Thomson Business Press, p. 146

NAPM InfoEdge (2000), “Setting Up the Relationship to Succeed,” NAPM InfoEdge, 5(2), p. 13.

Chapter Summary

The following summarizes key takeaways from this chapter:

The supply chain concept has emerged as the cornerstone of the twenty-first
century’s competitive business strategy, although similar concepts such as
integrated logistics management, value chain, and demand chain have existed
in the past. A key to the supply chain success is how efficiently and effectively
multiple business functions and firms across the traditional organizational
boundaries break their barriers to create synergies among themselves.

Although supply chain management is more than a fad, organizations that are
interested in supply chain transformations should examine whether their strategic
fits, structures, and cultures are right for such transformations. Prior to taking
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advantage of enormous benefit potentials of supply chain integration, one should
be aware of potential challenges and risks associated with such integration.

To induce the business partners into supply chain transformations, the firm
should provide those partners with measurable (quantifiable) benefits and risks
accrued from supply chain integration. Thus, the firm should clearly understand
the specific impacts of supply chain integration on its business bottom lines, such
as return on assets, profitability, revenue growth, and market shares.

Once supply chain partnerships are built, each supply chain partner (including
the focal company) needs to understand its specific role and mission to avoid
duplicated efforts that would defeat the purpose of supply chain integration.

The level of supply chain potency is often dictated by the performances of the
weakest supply chain links. Therefore, the theory of constraints can be a useful
tool for supply chain management.

Before jumping onto the supply chain bandwagon, the firm should prepare for
a radical change brought about by supply chain transformations. That is to say,
change management should always precede supply chain management.

Study Questions

The following are important thought starters for class discussions and exercises:

1.

What are the key differences between the traditional business paradigm and the
integrated supply chain concept?

What is the total systems approach?

How is supply chain management different from logistics management?

Are there more than semantic differences among the demand chain, value chain,
and supply chain?

What is the role of supply chain management in creating and adding value for
customers?

Why has supply chain management emerged as a field of important study and
practice? What is the driving force behind the supply chain concept? How does
supply chain management impact the bottom line of the business organization?

Think of any organizations you are familiar with (e.g., Kroger, Target, Procter &
Gamble, IBM, Exxon Mobil, Pizza Hut) and then graphically display their supply
chain networks (or develop a detailed supply chain map for your organization).

What are the major challenges for integrating business functions and
interorganizational efforts across the supply chain? For example, how can the
firm overcome the differences in organizational culture, channel power and
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leadership structures, and compatibility to make the supply chain integration
successful?

9. On what level should business processes be integrated among supply chain
partners?

10. How would you link between purchasing and logistics? How would you link
between manufacturing and logistics?

11. How would you identify and select the right supply chain partner?

12. What are the potential barriers to forming the supply chain partnership?

13. What are four distinctive types of business process links throughout the entire
supply chain?

14. What are the expected payoffs from building the supply chain partnership?

15. What is the theory of constraints (TOC)? How is it related to supply chain
management? Can it help to manage the supply chain better?

16. How do you prepare for the changes in business practices by taking the supply
chain initiatives?

Zara’s Rapid Rise as a Cool Supply Chain Icon

This case was written based on various published stories about Zara and inspiration from
the toolbox of the Council of Logistics Management.

New Heights in the Fashion Industry

Founded in 1975, Zara is the world’s largest clothing retail chain and is based in
Galicia, Spain. Its parent company, the Inditex group, reached annual sales of 16.7
billion Euros in 2013, twice as much as its annual sales of 8.2 billion Euros in 2006
(http://www.inditex.com/investors/investors_relations/financial_data).

According to Investing.com, Zara’s inventory turnover ratio is 29.58, as compared
to an industry norm of 5.29 in 2013. Its gross profit margin (26.57%) is substantially
higher than its major competitors. Thanks to its recent achievement, Zara is on the list of
the Forbes world most valuable brands in 2013. Zara’s remarkable success is attributed
to the “fast fashion” philosophy in which the latest, trendy but inexpensive fashions are
quickly distributed into its retail stores based on constant dialogues with the customers.
Zara focuses on “putting the customer in control” in that it monitors customer reactions
carefully by noting what they buy and do not buy. This differs from the traditional
method of forecasting fashion trends and then promoting the clothing line through
fashion shows, news media, and magazines.
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Zara constantly records customer feedback given to the staff, and that feedback
is relayed to its headquarters daily. Based on such feedback, its team of in-house
designers quickly introduces new designs and then its factories manufacture clothes
based on those designs (Levin, 2013). Zara’s key customer bases are college-age kids
and young females under the age of 30 who look for inexpensive but stylish fashions.
Zara also sells men’s clothing lines, aiming at the stylish and youthful. In Europe, Zara
has attracted a cult following from many young people. Most U.S. young adults have
rarely shopped at Zara, but that seems likely to change in the near future. In 2008, Zara
overtook Gap as the biggest apparel retailer in the world. Zara opened an additional 360
stores in just 2012 alone. Zara has grown from 179 stores, mostly in Spain, to more than
6,100 stores with 116,110 employees in 86 countries, including the U.S., Canada, and
Russia (Reuters, 2013). With its eyes on U.S. customers, Zara can offer these customers
an option previously unavailable to them, thus competing head-to-head against
established U.S. brand apparel stores such as Gap, Abercrombie & Fitch, and J. Crew.
It has a unique, youth-oriented, no-advertisement marketing strategy in which logistics
plays an important role. Zara’s supply chain process defies conventional wisdom, as
illustrated in Exhibit 1.1.

Exhibit 1.1. Comparison of Zara’s Supply Chain Process with Conventional Wisdom

Sequence Conventional Wisdom Zara’s Supply Chain Process

1 Develop designs based on prediction. Reach customers.

2 Find supply sources or contract Bring customers to the store and listen to them at the
manufacturers. point of sale.

3 Contract manufacture. Introduce designs based on customer feedback.

4 Promote and distribute. Manufacture, while offshoring some.

5 Reach customers. Sell online and offline through its own chain stores.

Zara’s Cool Supply Chain Practices

Zara manufactures more than half of its clothing lines in Europe (primarily Spain and
Portugal), with most of the remaining lines being produced in or sourced from other
continents, including Morocco in Africa, Mexico in North America, and China in Asia.
These worldwide manufacturing operations pose many supply chain challenges. In
particular, Zara’s expanding global reach may derail its focus on its fast fashion (speed-
to-market) strategy. Zara’s fast fashion strategy allows it to introduce a new style from
concept to store shelf within 10 to 14 days in an industry where nine months is the norm.
Typically, based on the fixed distribution schedule, Zara’s store managers order new
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clothes twice a week and expect to receive their orders twice a week. This means that
the inventory changes often, with most items staying on the shelf for only a month or
less. As such, a short lead time is crucial for this strategy. However, unlike its primary
European markets, where its stores are located close to each other and concentrated

in the center of downtown, many retail stores are typically spread out throughout the
country in the emerging U.S. and Chinese markets. Also, Zara has to ship via air from
Europe to North America. Ocean shipping is not a viable shipping option for Zara
because it would add at least another ten days to the time it takes to get the product
into the customers’ hands, thus undermining the speed-to-market (“quick-response”
logistics) and “rapid-fire” fulfillment strategies. In an effort to reduce order cycle time
and enhance supply chain efficiency, Zara’s store managers utilize handheld electronic
ordering devices that relay the order information to its distribution and manufacturing
sites on a real-time basis. Such electronic ordering practices helped Zara’s headquarters
update and maintain spare transportation, warehousing, and production capacity (e.g.,
unfilled trucks, a mega distribution hub, and extra manufacturing capacity). This kind
of strategy enhances Zara’s supply chain visibility and allows it to introduce a new line
of apparel following the latest fashion much faster than its rivals. For example, it takes
less than two weeks for a new skirt to get from the Zara design team in Spain to a Zara
store in Paris or Tokyo, as much as 12 times faster than its competitors, as of 2001
(Newsweek, 2001).

In addition to this practice, Zara’s supply chain edge lies in the vertical coordination
and integration of the supply chain by owning several layers in its global supply
chain and performing flexible manufacturing practices. For instance, nearly 60% of
Zara’s merchandise and 40% of its fabric are produced in-house or purchased from
its own subsidiaries, including subcontract manufacturers, to reduce the risk of supply
disruptions and quality failures. In other words, Zara wants to control all the steps of
supply chain operations involved in the sales of stylish clothes: from design and sourcing
to fabrication, distribution, and sales. This controlled manufacturing environment allows
Zara to experiment with new technologies and leverage them for its productivity. One
of those technologies includes robotics that Zara uses in cutting and dyeing fabric in
23 highly automated factories. Another distinguished feature of Zara’s manufacturing
is a limited production run, which bring several benefits. First, limited runs allow the
Zara-branded product to cultivate the exclusivity of its offerings and give its customers
a sense of prestige because their clothes never look like someone else’s. Second, limited
runs pressure customers to buy instantly at full price, because the clothes on its store
shelf will be quickly out of stock or removed from the shelf to make room for something
new. Finally, limited production runs allow Zara to minimize a risk of stockpiling
unwanted clothes. Artificial scarcity created by limited production runs mean that there
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is not much to be disposed of at discounted prices or written off as obsolete inventory
when the season ends or the fashion changes. Indeed, Zara sells 85% of its stock at the
regular price, compared to the industry norm of 50% (Booz & Company, 2007).

Supply Chain Vulnerability

Despite the proven success of the aforementioned supply chain strategy, Zara is not
problem free. To elaborate, its production is still heavily concentrated in Spain, where
average wages are relatively high as compared to low-cost sourcing countries such as
Bangladesh, and thus the current manufacturing practice may undermine its philosophy
of offering affordable clothing lines. Any weather, labor, or terrorist disruptions to

the area will have a serious impact on its global distribution, because there are few
alternative distribution centers in Europe. Because production is carried out mostly in
a small radius of Northern Spain, Zara is also vulnerable to financial instabilities in
Europe as most of its cost base is denominated in Euros, which has been devalued due to
recent financial crisis in Europe. Finally, unstable oil prices resulting from the political
unrest in Middle-Eastern countries will affect profits because twice-weekly air express
deliveries mean higher transportation costs.

Another challenge stems from its diversified product lines with multiple channel
sales: online sales through its website (www.zara.com) or brick-and-mortar retail store
sales. In comparison to its competitors’ 2,000—4,000 items, Zara puts 11,000—12,000
different items varying in color, size, and fabric on the store shelves in a single year
(Ghemawat and Luis Nueno, 2006). Putting a variety of goods on the shelves in
worldwide store locations requires an unusual (though not unique) logistics strategy for
the company. Zara ships goods from its single distribution center (or hub) in Spain to
other foreign markets via air express, usually in small batches. In the 1970s, The Limited
used a similar logistics strategy to support its test marketing, air expressing small
quantities of new styles from Asia to U.S. stores. In Zara’s case, however, the speedy
shipments (e.g., 24- to 48-hour delivery to its stores from the distribution center) are its
core business/supply chain strategy of “fast fashion,” not just test marketing. Under its
Just-In-Time delivery and manufacturing principles, Zara also ships frequently, allowing
lower inventories while serving its multinational market from a single distribution center
in Spain. However, with rising fuel cost, this air express delivery strategy may backfire.
To make this strategy more challenging, Zara’s products have multicountry labels and
can be redistributed to another store in another country where they may fare better, if
any particular product line is not selling well in any particular country.

Although Zara used to trade higher transportation costs for lower warehousing
and inventory carrying costs thanks to the compact density of Zara’s store locations in
Europe, it would not be feasible for the company to achieve the same level of logistics

30 Chapter 1: Principles of Supply Chain Management


http://www.zara.com

efficiency in less condensed store locations in North America. Notice that Zara’s small,
boutique-type store that specializes in clothing lines with short shelf lives needs much
faster turnaround time than others. Without any doubt, Zara’s fast transportation supports
its speed-to-market strategy, which is the heart and soul of its new product development
and market penetration strategy. However, the recent disruption of air express services
resulting from unexpected events, such as a volcano eruption in Iceland in 2010 and
2014, has created another headache for this strategy.

New Directions

You are summoned to report to Zara’s CEO’s office to explain the reason for recent
supply chain problems. Your boss has also made it clear he wants you to come up with
immediate solutions to these problems. Zara’s taskforces have been assembled and
informed that “quick and sensible solutions™ are needed as soon as possible. As one of
Zara’s management team, you should address the following questions:

*  What are the most important prerequisites for sustaining Zara’s competitive
advantages?

* (Can Zara’s air express delivery strategy be sustained? If not, what would be the
better alternatives?

*  What is the extent of supply chain risks associated with Zara’s dependence on a
single distribution center and in-housing manufacturing operations in Spain?

* Should Zara reassess its supply chain strategy to successfully penetrate the U.S.
market?

* Do you think that Zara should consider modifying its pull supply chain strategy
to overcome current supply chain challenges? If so, why? Otherwise, why not?
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Supply Chain Strategy: The Big Picture

“Leadership, by the best management thinking, requires a vision of what the future
should be and the ability to influence others to achieve excellence. But is a passion for
excellence enough? You have to have the passion, but you also need the system, the tools
to achieve your vision. When asked what made him a better player than others with simi-
lar abilities, Wayne Gretzky replied that he skated to where the puck is going to be, not
where it had been.”

—Anonymous

Learning Objectives

After reading this chapter, you should be able to:

* Understand the strategic nature of supply chain thinking.

* Comprehend the differences among strategy, philosophy, and doctrine.

* Formulate the winning supply chain strategy and align it with the business
Strategy.

* Develop alternative supply chain strategies and select the “right” supply chain
strategy from among them.

* Develop the framework to assess the efficiency and effectiveness of the supply
chain strategy.

* Find ways to adjust the supply chain strategy to changing business environments.

Strategic Dimensions

Because supply chain management cuts across business functional and organizational
boundaries, its impact is much broader and longer lasting. Therefore, supply chain
management is inherently tied to strategic decision making. Put simply, the role of
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strategy is to plan the use of resources to meet objectives (Bracker, 1980). In other
words, a strategy is a series of plans to integrate an organization’s long-term objectives
of supporting markets. It differs from a corporate philosophy, which concerns itself with
a way of doing business. It also differs from a business doctrine, which represents a
code of beliefs such as slogans. Depending on the extent of its scope, a strategy can be
divided into three categories (Hill, 2000):

* Corporate strategy—This is concerned with decisions by the business as
a whole in terms of the industry sectors (e.g., transportation, cosmetic, auto
manufacturing, construction, public utility) in which it wishes to compete.

* Business unit strategy—This is concerned with decisions on the target markets
(e.g., seniors, teenagers, and women) in which the business currently competes
or wishes to compete in the future. These decisions involve the coordination and
integration of new product/service development, branding, customer relationship
management, quality assurance, and delivery scheduling. This strategy can be
sub-classified into cost, differentiation, and focus. A cost strategy zeroes in on
low cost to sustain the firm’s competitive edge. A differentiation strategy stresses
product/service innovations to attract new customers. A focus strategy develops
a unique market niche to concentrate on the firm’s current strength (Porter, 1998;
Webster, 2008).

* Functional strategy—This focuses on the management and control of the range
of tasks supporting each specific business function, such as marketing, opera-
tions, purchasing, logistics, and finance. It also determines the bases on which
the function will support the desired competitive advantage (Wheelwright, 2004).

Regardless of the aforementioned strategic scope, the elevation of supply chain
perspectives to a strategic position expands the responsibility of a supply chain manager
in charting the direction of the organization and its partnering organizations. Thus,
the supply chain manager should carefully formulate and select supply chain strategy.
The formulation of the supply chain strategy may begin with answering the following
fundamental business questions:

¢ What do we do best?

* How can we improve what we have been doing?
*  Where do we go from here?

To elaborate, the question of what we do best is concerned with the identification
of an organization’s core competency in terms of its principal strengths, business
focus, financial/production capacity, and managerial talents. This question also dictates
the organization’s make-or-buy (i.e., outsourcing) decisions. For example, the core
competency of FedEx lies in areas such as express parcel delivery services and asset-
based warehousing and transportation services. Therefore, to make an outsourcing
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decision as to whether it should acquire off-the-shelf warehousing and transportation
technology, FedEx should decide whether such technology development is its main
service prowess.

Once the organization identifies its areas of core competency, it needs to gain
greater dominance in those areas by increasing competitiveness and the subsequent sales
opportunities. As such, the question of how we improve what we have been doing is
concerned with the enhancement of a competitive position in the market and the continu-
ous improvement of product and service quality. For example, the use of promotional
strategy through discount coupon offerings and interest-free deferred payment may
answer such a question. Finally, the question of where we go from here is concerned
with the adaptation of the organization to innovation and various environmental changes
(e.g., regulations, economic fluctuations, globalization, customer preferences, and market
shifts). The answer to such a question includes new product development, new service
offerings, new market penetration, and diversification.

The selection of proper strategy is followed by the formulation of alternative
strategies. In general, the strategy selection decision involves the analysis of the costs
and benefits associated with alternative strategies and their probability of success (Kerin
and Peterson, 1993).

Red Ocean versus Blue Ocean Strategy

Although alternative strategies can be classified into three different categories with
respect to their decision hierarchy, they can be broken down into two types—red ocean
strategy and blue ocean strategy—with respect to their language of competition and
fundamental business model. Generally speaking, red ocean strategy is designed to
capture a greater share of existing demand in the clearly defined market boundaries

by outperforming industry rivals through low-cost offerings and product/service
differentiation (Kim and Mauborgne, 2005b). This strategy, however, cannot provide a
sustainable competitive edge over the company’s rivals because prospects for profit and
growth will be reduced as the existing market gets crowded and the competition gets
tougher over time. In contrast, blue ocean strategy aims to target untapped market space
so that the company can create new demand and opportunities for highly profitable
growth in the unexplored market well beyond the existing industry boundaries (Kim
and Mauborgne, 2005a). Table 2.1 summarizes the key differences between these two
strategies.

For example, in an effort to create uncontested new market space, the Himalaya
Drug Company pioneered the use of modern science to rediscover and validate the
potency of herbal medicine, which was revered but not regarded as a proven treatment of
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ailments. By focusing on the development of safe, side-effect free, and natural remedies
that were neglected by most of the traditional pharmaceutical companies, Himalaya Drug
thrives in its new market and its products have been endorsed by many doctors around
the globe (Chaganti, 2008). Likewise, the Korean third-party logistics service provider
(3PL) CJ GLS has strengthened its competitive position by developing a relatively new
uncontested market called “RFID-based electronic logistics business” and then lever-
aging its application service provider (APS) to connect manufacturing to distribution
processes. CJ GLS has also targeted often-overlooked small and medium enterprises
(SMEs) as their key customer bases whose technological capabilities were constrained
due to their limited resources and technological know-how and has provided end-to-end
supply chain solutions covering the entire logistics service, from tag installation, to ONS
registration of the clients’ products, to product history management, while playing a new
role as the fourth-party logistics service provider (4PL) (Kim et al., 2008).

Table 2.1.

A Comparison of the Red Ocean and Blue Ocean Strategies

Red Ocean

Blue Ocean

Industry boundaries are defined and accepted, and the
competitive rules of the game are known. Therefore,
prospects for growth and profit are dimmed and reduced.

A consistent pattern of strategic thinking behind the
creation of new markets and industries where demand is
created rather than fought for and the rule is irrelevant.

Red ocean represents all the industries in existence today.

Red ocean strategy accepts constraints of the game—and
pursues either differentiation or low-cost strategy.

A majority of new ventures are known to target red ocean.

Blue ocean provides companies with guidelines on how to
escape from intense competition from the same market
place, where there are limited customers with an increas-
ing number of competitors, by creating a new market-
place where there is less competition, if any.

Pursue both differentiation and customer value.

Commaoditization of product/service offerings.

Cutthroat competition for the existing market and
demand.

Superb business performance by creating a leap in value
for customers.

Innovative technological capabilities do not necessarily
create the blue ocean.

Strategic Supply Chain Planning Processes

Regardless of strategic dimensions, strategy cannot be put forward without maintaining

a delicate balance between learning from the past and shaping up new courses of action
to lead the organization toward a future state, which may include a substantial departure
from its past conduct (Hax and Majluf, 1988). Because the substantial departure from its
past conduct can create organizational resistance to change, strategic planning requires a
series of careful steps that are conducive to the purposeful management of change. These
steps may follow three levels of processes suggested by Bower and Doz (1979):
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Cognitive processes—These are the processes of individuals on which the
understanding of the environment of strategy are based. These processes include
the identification of the market segmentation where the organization’s growth
opportunities exist.

Social and organizational processes—These are the processes by which percep-
tions are channeled and commitments are developed. These processes involve
conveying a sense of direction to the organization’s primary stakeholders, such
as shareholders, boards of directors, employees, and all other relevant constitu-
encies, through direct and open communication and the building of consensus
among them to move forward with the strategic plan.

Political processes—These are the processes by which the power to influence
purpose and resources is shifted. These processes involve the empowerment of
the decision-making authority and the provision of incentives to key players who
can make new strategic plans a reality.

From the supply chain perspective, the preceding processes can be further broken
down into the following processes within the strategic framework proposed by Hax and
Majluf (1984):

Creating the vision of the firm—The vision of the firm specifies the current and
future expected business scope, markets, geographical coverage of the business
activities, key business partners sharing information, resources and risks, and cor-
porate philosophy facilitating the integration of business activities into a supply
chain.

Developing the supply chain planning guidelines—The vision of the firm
should be translated into pragmatic guidelines with respect to supply chain
planning horizons, assessment of external environmental factors (e.g., technical,
social, and political climates), assignment of managerial responsibilities, and
corporate performance goals.

Formulating strategic action plans—Once the supply chain planning guidelines
are set, strategic action plans should be formulated to sustain a long-term
competitive advantage. These action plans focus on the identification of core
competencies residing in the firm, which will determine the unique potential

for competitive leadership, the allocation of available resources (e.g., funds and
people), and the development of the business portfolio.

Evaluating the success or failure of strategic action plans—The specific
progress of strategic action plans should be monitored based on clear
performance measurements that could provide early warning signals for potential
failures. These performance measurements include cost/benefit analyses, risk
analyses, financial efficiency, coherence to planned schedules, and relative
priorities of action plans.
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* Gaining support from the stakeholders, including top management—To
make strategic action plans successful, the strategic planner should garner
organization-wide support and financial commitments. Therefore, this final
stage of the strategic planning process should include efforts to ensure strategic
and budgetary commitments from key stakeholders who will be affected by the
strategic action plans.

Strategic Integration of Supply Chain Processes

Lalonde (1997) stresses that the goal of delivering enhanced customer service

and adding economic value to the supply chain can only be achieved through the
synchronized management of the flow of physical goods and associated information
from sourcing to consumption. The synchronization of all channel activities throughout
the supply chain starts at the upstream of the supply chain, sourcing. In other words,
the integration of supply chain processes begins with the linkage of sourcing to
manufacturing.

The role of sourcing in controlling manufacturing costs and dictating manufacturing
schedules has dramatically increased over the last few decades, as a growing number
of firms have outsourced their manufacturing activities, including new product
development, quality control, and technological innovations to reduce capital investment,
speed up product innovation, and enhance manufacturing flexibility. Reflecting such
a trend, the average expenditure for purchased goods and services reached more than
50% of sales revenues (Giunipero and Brand, 1996). The increased role of sourcing
in manufacturing necessitates new strategies. One such strategy is Segmented
Purchasing Strategies (SPS), proposed by Copacino (1997). SPS manages purchasing
activities based on the level of exposed supply risk (e.g., sourcing alternatives, product
availability, and quality variances among suppliers) and the extent of economic
opportunity (e.g., cost saving potentials, value-adding opportunity, and product
innovations). To elaborate, SPS segments families of products to be manufactured in
four distinctive categories and develops different sourcing strategies as summarized next.
The four families of products are categorized as follows (Copacino, 1997):

* Nuisance products—These include maintenance, repair, and operating supplies
(MROs) and other low-value, noncritical products whose sourcing activities can
be repetitive and routine and therefore can be automated.

* Bottleneck products—These represent important but low-volume materials that
do not require frequent purchases.

* Commodities—These are products that can be easily substituted for other
alternatives and are therefore easier for the buyer to obtain potential bargains.
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* Ciritical products—These represent “must-have” or unique items that are
essential for meeting product quality requirements and necessary customer
services.

Once the firm formulates a sourcing strategy based on manufacturing plans, then
the logistics activities of moving and storing incoming materials, components, and parts
from the chosen suppliers to the buying firm need to be orchestrated. For instance, the
firm that embraces a just-in-time (JIT) sourcing strategy must make a conscious effort
to deliver incoming materials, parts, and components to the manufacturer’s locations
without quality failures, in-transit damages and losses, and extensive delays. To be
consistent with JIT sourcing strategy, the firm needs to develop a JIT logistics strategy,
which often requires the frequent use of a prime (faster) mode of transportation and
more reliable contract carriers. In addition, the firm should formulate a logistics strategy
in such a way that supply disruptions resulting from unexpected traffic congestions,
accidents, terrorist attacks, natural disasters, and labor strikes can be minimized. Here
are some examples of logistics strategies that can mitigate potential supply disruptions:

* Postponement—Delay the formation of the finished product/service bundle
as long as possible. The “last-minute” customization made available through
postponement will reduce the customer response time without relying on the
supplier’s production capacity.

* Co-location of manufacturers and their suppliers—Proximity of supplier
bases to the manufacturing facilities will help reduce lead time and thus enhance
the responsiveness to unexpected supply disruptions.

* Avoidance of choke points—The use of intermodal transportation modes such
as piggyback and fishyback that can bypass choke points and are therefore less
prone to traffic congestion should be considered to increase delivery reliability.

As mentioned previously, the sourcing strategy should be linked to the logistics
strategy. Whereas the inbound logistics strategy is tied to the sourcing strategy, the
outbound logistics strategy is often linked to the marketing strategy. Given the increased
homogenization of products and the rapid reduction of product-to-shelf cycles in today’s
business world, logistics leverage can help the firm sustain its competitive advantage
and differentiate itself from its competitors because it is more difficult for other firms to
copy logistics leverage than price and product features—the rationale being that logistics
leverage requires a unique, well-coordinated relationship among multiple parties in the
distribution channel that can only be built upon the development of mutual trust over
time and the costly investment in the channel infrastructure (Mentzer and Williams,
2001).
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A good example is the success of Dell Computers, which transformed commodity
industry practices by selling its personal computers online and leveraging its logistics
superiority to create customer value. For example, Dell allowed its customers to directly
access technical advice about specific product configurations through its websites and
guided customers to configure and order the personalized products they wanted online.
Because the electronically ordered products were directly delivered to customers by
Dell’s third-party logistics service providers (UPS and Airborne Express) without going
through the distribution layers of middlemen and/or retail-outlets, Dell successfully
created “direct marketing channel” to its customers and subsequently reduced customer
response time. As illustrated by the Dell’s business model, logistics leverage can be
a viable aspect of marketing strategy. Considering the interdependence of logistics,
sourcing, and marketing, logistics strategy can be formulated by taking the following
steps suggested by Murray (1980):

1. A supply chain overview—Describe the logistics strategy in general terms and
its relationship to sourcing and marketing functions.

2. A statement of the logistics objectives—State and prioritize the specific long-
term objectives to achieve over five or more years with respect to cost control
and customer services.

3. An outline of tactical and operational plans—Describe and document
individual transportation, warehousing, order processing, and inventory strategies
in detail that are necessary to support the overall logistics plans.

4. A forecast of the necessary resources to undertake the strategic logistics
plans—Ensure the human, capital, and financial resources required to undertake
the strategic logistics plans successfully.

5. An evaluation of the bottom-line impact of the logistics strategy—Develop
the metrics that can measure the extent of success brought by the logistics
strategy in terms of corporate profits, shareholder value, customer service
performance, and market share.

The “Victory” (Winning Strategy) Model

Porter (1980) argues that a company can increase its competitive advantage by
developing a value-creating or value-adding strategy. Such a strategy often builds on the
company’s distinctive competencies, including its innovation capability. Considering
that supply chain principles can be viewed as an innovative way of doing business, the
company may leverage supply chain excellence to improve its competitive advantage,
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which stems from its ability to create or add customer value. As shown in Figure 2.1,
several different strategies can help the company enhance its customer value and the
subsequent bottom line.

* The manipulation of the company’s production/purchasing/sales volume
* The adjustment of the company’s product/service velocity
* The control of the company’s product/service variability

For example, a company’s increased production volume creates economies of scale
and thus reduces its product’s unit price, which in turn increases customer value due to
a lower-priced product for the customer. Also, if the company can shorten its customer
response time by reducing its lead time, its customer service will be improved and
therefore its customer value will be enhanced. Furthermore, if the company diversifies
its product lines and increases its customization options, it will give more choices to its
customers and thus increase customer value. Although factors such as volume, velocity,
and variability can positively affect the customer value and the company’s bottom line,
as illustrated in Figure 2.1, the simultaneous increase in volume, velocity, and variability
is nearly impossible due to the conflicting nature of volume, velocity, and variability.
For instance, the company’s volume production takes more time and therefore reduces
its velocity (speed). This is why just-in-time (JIT) production, which aims to increase
the company’s velocity, is designed to make a product one at a time in its ideal setting.
On the other hand, increased variability will undermine the company’s strategy of
mass production and fast customer response due to the additional time needed for
customization and differentiation. That is to say, volume is inversely related to velocity,
whereas variability is inversely related to volume and velocity. Also, it should be noted
that variability can hurt visibility because diversified product/service offerings tend to
make demand forecasts more difficult. Visibility has a delicate relationship with volume
and velocity in that increased volume, such as a large amount of buffer inventory, can
reduce visibility, whereas increased velocity, such as faster production runs and quick
deliveries, reduces the forecasting time horizon and thus increases visibility. Considering
the aforementioned complex dynamics involving volume, velocity, variability, and
visibility, the company should factor all these into its strategic decision and development
of the supply chain framework.
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Figure 2.1. A “Victory” model for supply chain strategy

Push versus Pull Strategy

The decision as to how your company will source, produce, promote, and distribute its
goods and services can shape the company’s supply chain strategy. In a broad sense, this
decision may be based on the two distinctive categories of business strategy summarized
in Table 2.2 (Spearman and Zazanis, 1998; McNeil, 2011). These categories are push
strategy and pull strategy. Generally, a push strategy involves building products and
stockpiling these products well in advance of actual customer orders and purchases
based on the forecast of anticipated customer demand. In other words, this strategy
“pushes” the product to the end user or customer through sales promotions and other
incentives. Because this strategy relies heavily on the long-term forecast of customer
demand, it does not reflect the actual input from the marketplace and therefore can

be error-prone. Although this strategy allows for level production and stable
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workforce/materials, it often fails to meet changing demand patterns of customers in
volatile business environments and subsequently tends to build up unwanted inventory.
As an alternative to this strategy, pull strategy is increasingly used in the supply chain.
A pull strategy is a demand-driven strategy that determines the production, distribution,
and service delivery schedules based on the actual customer demand. In other words,
this strategy makes and distributes what is “pulled” from the end user or customer at
the rate of his or her true demand requirements. As such, this strategy can better adapt
to changes in customer tastes, preferences, and expectations without producing and
distributing what is not wanted by the customer. The key benefits of this strategy are as
follows (see Hagel and Brown, 2005; Simchi-Levi et al., 2008):

* Shorter lead times thanks to the better anticipation of customer orders and

demand

* Decreased inventory levels throughout the supply chain, including retailers and
manufacturers

* Decreased system variability

* Wider ranges of production and distribution options

* Better response to changing markets

The pull strategy, however, may pose the following problems:

* It’s harder to leverage economies of scale due to small-lot production and
distribution based on only what is needed by the end user or customer.

* It does not work in all cases (and is especially not suitable for standardized
products with high sales/demand volume).

* It’s difficult and more time consuming to implement due, in part, to its
disciplined approach and the need for accurate, real-time demand information.

Table 2.2. Push versus Pull Strategy

Differentiator

Push Strategy

Pull Strategy

Prime business driver

» Maximize the utilization of physical and
human resources or infrastructure at the
lowest cost.

* High levels of customer service through
quick responsiveness and flexibility to meet
fluctuating and uncertain customer demand.

Supply chain strategy

* Plan and operate based on the anticipated
demand.

* Rely on demand forecasting and S&OP.

* Maximize economies of scale and volume
discounts.

* Operate in response to actual customer
demand.

* Explore postponement for customization.
* Emphasize lean principles.

Lead time

* Long, but a prime focus should be to
reduce lead time.

e Short.
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Differentiator

Push Strategy

Pull Strategy

Pricing strategy

* Pricing is a key means for balancing
supply and demand.

* High-low pricing strategy may work
better.

* Pricing does not normally impact short-
term demand.

* Everyday low pricing strategy may work
better.

Manufacturing strategy

* Long and level production runs.

* Production based on pre-planned
manufacturing schedules or production
quota.

* Control throughput (or capacity).

« Short and flexible production runs.

* Jobs are pulled by each work station from
the previous station

* Control work-in-process (WIP) and reduce
WIP levels and variability.

Marketing strategy

* Put advertisements in front of someone
who does not necessarily have any
knowledge of the company or product/
service.

¢ Quthbound marketing that devises ways to
place products/services before prospective
buyers.

* Typically use paid advertising via TV,
radio, billboard, catalog, etc.

* Motivate consumers to find the company
and its product/service on their own.

* Inbound marketing that aims to generate
interest and responses from prospective
buyers.

* Use frequent web-based posts such as
blogs, e-books, social media, etc.

Inventory * Need a high level of safety stock. * Typically low (no more than 10% of the
expected demand).
e Large, less frequent orders and
shipments. * Keep inventory on as-needed basis.
* Larger warehouse space. * Place smaller, more frequent orders and
. I . shipments.
* Emphasize prior inventory planning, cycle
counting, and ABC inventory classification. | * Prevent or reduce the need for inventory
. write-offs and markdowns.
* Push as close to customer locations as
possible. * Higher out-of-stock risk.
Supply chain « Supplier relationships tend to be most  Gustomer relationships are critical.

relationships

critical because they help minimize the risk
of supply disruptions.

« Establish collaborative relationships with
customers to minimize forecasting errors.

* Leverage vendor-managed inventory built
on a long-term partnership with suppliers.

Essential analytical tools
and information technol-
ogy applications

Sales forecasting techniques, EOQ, MRP
systems, etc.

Point-of-sale (POS) systems, CRM
(Customer Relationship Management) soft-
ware, RFID, DRP systems, etc.

Considering the pros and cons of push and pull strategies, as described here, some
companies may want to consider using the push-pull strategy, which is a hybrid version
that exploits the best features of these contrasting strategies rather than opting for one
or the other. A push-pull strategy determines the production, distribution, and service
delivery levels based on a combination of forecasts and specific customer orders by
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integrating forecasted data into pull-based production and distribution schedules. In this
strategy, the initial portion of supply chain activities (i.e., upstream supply chain activi-
ties such as the acquisition of raw materials or the replenishment of part inventories) will
be scheduled based on long-term forecasts, whereas the later or final stages of the supply
chain (i.e., downstream supply chain activities such as the assembly and packaging of
products) will be scheduled based on actual customer orders. A postponement strategy

is a good illustration of this push-pull strategy. In the postponement strategy, a company
delays some supply chain activities such as assembly, packaging, labeling, and paint-
ing until true customer demand is revealed, while building products in semi-finished
forms based on the projection of their future demand. Once actual orders come in, these
semi-finished products will be customized immediately in production and distribution
facilities close to customers and then distributed quickly to the customers. As such, this
strategy can minimize waste (e.g., inventory) and the subsequent total supply chain cost,
while reacting to customer demand quickly. Other benefits of this strategy include

better reaction to demand variability, reduction in risks of obsolescence, reduction in
logistics costs, and improved competitiveness due to cost savings and enhanced custom-
er services.

Typology of Supply Chain Strategy

Here are some of the fundamental supply chain management questions we raise
every day:
*  What are we going to make and deliver?
*  What materials and parts have to be acquired to make the product? How much,
and when?
*  What and how much inventory do we have now?
*  Which resources are needed to make and deliver the product?

To answer these questions, a careful strategic plan has to be developed. This plan
may vary depending on the type of products the company and its supply chain partners
would like to produce and sell. Considering the need for a varying supply chain strategy
for different products, Fisher (1997) proposes two distinctive supply chain strategies:
(1) efficient and (2) responsive with respect to the type of product (either functional or
innovative).

Further extending the strategic framework developed by Fisher (1997), Mason-Jones
et al. (2000) categorize supply chain strategies into three different types: lean, agile,
and “leagile.” To elaborate, a lean supply chain strategy aims to develop a value stream
from suppliers to final customers to eliminate all kinds of buffering costs in the supply
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chain and to ensure a level production schedule in order to improve process efficiency
and then maintain the competitive advantage through economies of scale in a stable
and predictable marketplace. On the other hand, an agile supply chain strategy aims to
develop a flexible and reconfigurable network with partners to share competences and
market knowledge in order to survive and prosper in a fluctuating market environment
by responding rapidly to market changes. Finally, a leagile supply chain strategy, which
combines some elements of the lean and agile strategies, utilizes make-to-stock/lean
strategies for high-volume, stable-demand products while using make-to-order/agile
strategies for everything else. Thus, a leagile supply chain strategy can have flexible
production capacity to meet surges in demand (e.g., seasonal demand) or unexpected
requirements while using postponement strategies for “platform” products that are
made to forecast and then go through final assembly and configuration when the final
customer order is placed (Christopher and Towill, 2001; Goldsby et al., 2006).

Going one step further, Lee (2002) and Vonderembse et al. (2006) put forth a
demand and supply uncertainty framework that produces four different types of supply
chain strategies—efficient, risk-hedging, responsive, and agile—as summarized in
Table 2.3. A firm may pursue efficient supply chains when the market is mature and
competitive advantage is achieved primarily through low cost and high productivity.
Firms take an efficient supply chain strategy mainly to manufacture quality products
efficiently and to provide customers with reliable services. A risk-hedging supply chain
strategy can be used when a supply chain is fraught with the presence of uncertainty.

In addition to the retail industry, hydro-electric power and some food producers are
examples of this category (Lee, 2002). To leverage supply uncertainties, a firm would
increase buffer stock for its core products and attempt to share the cost of the safety
stock with its supply chain partners. In general, a responsive supply chain strategy is
suitable for firms that offer a variety of innovative or customized products tailored for
specific customer demands and flavors (Fisher, 1997). To accommodate customers’
constantly changing demands, this supply chain may postpone making the final form

of a product until the demand becomes known. Fashion apparel, computer, and popular
music industries often use this strategy (Lee, 2002). Though somewhat similar to a
responsive supply chain strategy, an agile supply chain strategy is the most flexible and
the most market-driven strategy among four categories of supply chain strategies. An
agile supply chain strategy aims at inducing flexibility and velocity to adjust promptly to
volatile market conditions and to unpredictable sources of supply. Thus, an agile supply
chain strategy focuses on fast market response time and quick product development
time, while minimizing supply disruptions by streamlining information flows across the
supply chain. Firms that exploit an agile supply chain strategy can be found in the high-
end computer and semiconductor industries.
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Table 2.3.

Types of Supply Chain Strategies

Feature Efficient Supply Risk-hedging Supply Responsive Supply Agile Supply Chain
Chain Strategy Chain Strategy Chain Strategy Strategy

Supply Low High Low High

uncertainty

Demand Low Low High High

uncertainty

Priority Cost efficiency Risk mitigation Customer Time-sensitive
through waste responsiveness customization
reduction

Product type Functional or Functional or New or innovative New or innovative

commoditized

commoditized

Strategic focus

Cost and quality

Cost, flexibility, quality

Speed, flexibility

Speed, flexibility,
continuous improvement

Key driver
for a supplier
relationship

Transaction

Resource sharing

Adaptability

Knowledge sharing and
technology transfer

Internal Supply Chain Strategy Audits

To reflect constantly changing customer needs and preferences, the supply chain strategy
needs to be periodically evaluated, fine-tuned, and modified. One effective way of doing
this is to conduct a supply chain strategy audit in which supply chain managers detail
the strategic priorities and ensure that every unit within the organization pulls together
to achieve shared organizational objectives without the less-than-optimal or inconsistent
alignment of strategic priorities. Also, the audit should reveal a need for shift in strategic
priorities and development of new supply chain strategies. When conducting an audit

of the supply chain strategy, the company should take the following steps, which are
analogous to the ones proposed by Stock and Lambert (2001):

1. Establish the task force to assist in the audit process.

2. Prepare a list of key questions that will be raised by the task force for audit
interviews. These questions may be related to the firm’s internal interface
among different business units, its competitors’ supply chain strategy, the
extent of outsourcing, the level of internal resistance to organizational changes,
competitive priorities, supply chain efficiency, and market niches and segments.

3. Develop specific performance metrics that enable the firm to gauge its
competitive strengths and weaknesses relative to its competitors and then to
identify the firm’s challenges and opportunities in the chosen market.
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4. Collect the firm’s financial records and transaction data while soliciting the
opinions of internal employees regarding the efficiency and effectiveness of the
implemented supply chain strategy via personal interviews.

5. Identify alternative strategies that may be substituted for the current strategy for
continuous improvement.

6. Recommend the required changes and improvement of the implemented strategy
to top management.

External Supply Chain Strategy Audits

Whereas the internal supply chain strategy audit examines how congruent or harmonious
the chosen supply chain strategy is with the firm’s strategic missions and organizational
culture, the external supply chain strategy audit examines how much the chosen supply
chain strategy contributes itself to improvements in customer services and an increase in
market share. Therefore, the external supply chain strategy audit requires the solicitation
of feedback from the firm’s ultimate customers and supply chain partners, such as
suppliers and third-party logistics providers. The external audit is often composed of
random customer surveys, forums with selected supply chain partners, and in-depth
interviews with selected customers representing different market segments. Key
questions to be addressed by the external audit include the following:

*  What core competencies has your firm been building to compete for scarce
resources and market share?

*  Which segments of the market has your firm targeted for its niche and future
growth?

* How does your firm stack up against its most effective competitors in terms of
price, quality, delivery services, and product innovation? Can your firm’s current
strategy attract new customers?

* How does your firm identify its “order-winning” and “order-qualifying”
criteria? How dynamically do those criteria change over time? How quickly and
proactively can your firm respond to those changing criteria by reformulating
supply chain strategies?

*  Which chosen supply chain strategies are considered value-adding or non-value-
adding strategies from the customer perspectives?

* How well is your firm’s supply chain strategy in sync with its supply chain
partners’ corporate missions and organizational structures?

* How often and willingly can the supply chain-related information regarding
demand forecasts, new product development, shipment status, and supply chain
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network restructuring be shared among supply chain partners? How compatible
are your firm’s communication capabilities to those of its supply chain partners?

What performance metrics should be used to evaluate the effectiveness and
efficiency of your firm’s entire supply chain? What value propositions does your
firm prioritize?

Chapter Summary

The following summarizes key takeaways from this chapter:

The supply chain thinking is rooted in a firm’s strategy and leverages core com-
petencies to create value for its customers, sustain a competitive advantage over
its interfirm rivals, and protect the long-term interest of its stakeholders. The
strategy can be classified into three different levels: corporate, business unit,
and functional. A corporate strategy represents a pattern of action plans and
decisions that help identify the firm’s unique strengths and leverage those to
stay in the market and then expand the firm’s customer bases. A business unit
strategy is a long-range plan to enable the firm to win its business continuously,
set competitive priorities, and integrate functional activities such as sourcing,
production, sales, promotion, and distribution. The formulation of a specific
business unit strategy is often the responsibility of top executives. A functional
strategy is a detailed plan of actions and decisions that aim to control and utilize
given resources at the department level, such as operations, marketing, logistics,
finance, and human resources.

In general, many companies tend to decide on their competitive priorities based
on several different categories, such as price, quality, time, customization, and
innovation. This decision often hinges on so-called “order-qualifying” criteria
and “order-winning” criteria. According to Hill (2000), order-qualifying criteria
includes minimum price, prompt delivery services, and product warranty com-
petitive enough to gain the consideration of the targeted customers. However, to
attract new customers and beat the competition, the firm should meet its order-
winning criteria by exceeding the industry norm and the common expectation of
customers. This can often be accomplished by introducing more innovative
product/service bundles.

A supply chain strategy that is not aligned with the supply chain members’ com-
petitive priorities, core competencies, and organizational culture is likely to fail.
Therefore, solicitation of feedback from supply chain partners, customers, and
other stakeholders is critical to the successful implementation and the necessary
transformation of a supply chain strategy. Such feedback can be channeled to
policy makers through periodic internal and external audits. To make these audits
more meaningful, the firm should develop measurable (quantifiable) standards
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that help its stakeholders understand and evaluate the specific impacts of a supply
chain strategy on its business bottom lines, such as return on investment, profit-
ability, revenue growth, and market share.

Study Questions

The following are important thought starters for class discussions and exercises:

1.
2.
3.

© N oA

10.
11.

12.

13.

14.

Explain how supply chain thinking is tied to strategy.

Compare and contrast strategy, philosophy, and doctrine.

Think of an organization that you are familiar with and identify its strategy,
philosophy, and doctrine, if any.

What are three levels of strategy? How are they different from each other?
What are the steps to take to develop a strategic plan?

What is a segmented purchasing strategy?

How is a sourcing strategy linked to a logistics strategy?

What are the differences between the push and pull strategies? How do you
choose the decoupling point for a push-pull strategy?

What are the four types of supply chain strategy? How would you select the right
supply chain strategy?

How would you conduct supply chain strategy audits?

What are the key issues to be addressed for the external supply chain strategy
audit?

What are the differences between “order-winning” and “order-qualifying”
criteria?

What are core competencies? How would you identify the core competencies of a
company?

Who is primarily responsible for developing the supply chain strategy?

Case: Dell, Inc.—Push or Pull?

This case was written based on various published stories about Dell and inspiration from
the toolbox of the Council of Logistics Management.
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The Brief History of Dell’s Postponement Strategy

Postponement is the act of delaying or putting off products or service, which seems
counterintuitive when a company wants to achieve high levels of customer service.
Yet, postponement is a key element in the business model that helped Dell, Inc.,

thrive in the increasingly competitive personal computer (PC) market in the U.S., with
more than $56.9 billion in 2013 annual revenue (http://www.sec.gov/Archives/edgar/
data/826083/000082608313000014/dell10-kafy2013.htm, Dell Inc. 2013 Form 10K).
Dell, Inc., is the namesake and brainchild of Michael Dell, who started his computer
business in 1984. Dell’s years of success are attributed to its once innovative business
model that pioneered the idea of selling and distributing products directly to its
customers without relying on brick-and-mortar store sales. When it first entered the PC
market, Dell chose to sell directly to end customers as well as businesses primarily over
the Internet or by telephone. Dell’s website allows the customer to select specific models
and options as well as the preferred method of payment and shipment without direct
personal contact. After the order is placed, the customer can access the Dell website
and check the status of his or her order at any time. Once the order is confirmed, Dell
acquires the parts/components and builds the PC to each customer’s specific needs/
options, shipping the finished goods directly to the customer. This order fulfillment
process is different from the traditional practice of building PCs and stocking them
with the anticipation of future orders. Thus, Dell does not have to deal with inventory
headaches and offers customers the convenience of shopping online with the paperless
online order form. In this business model, Dell lets the customer decide exactly what
he or she wants, how soon he or she needs it, how he or she wants the order shipped,
and how he or she wants to pay, rather than “pushing” their pre-made products into the
customer’s hands without many options.

Supply Chain Strategy

A key element of Dell’s business strategy is the use of “voice of the customer,” which
allows the customer to play “what-if” scenarios with prices and features until he or

she is satisfied with the ultimate value—a combination of product configuration, price,
and service (ordering, delivery, and post-sales). Also, to add value to the PC that a
customer wants, Dell engages its entire organization in transforming “end-to-end” supply
chain practices, from the traditional retails sales/distribution to customer-direct sales/
distribution, as displayed by Exhibit 2.1 (Gilmore, 2011).
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Exhibit 2.1. Dell’'s end-to-end supply chain process

As Exhibit 2.1 illustrates, Dell only needs inventory in partially completed PCs
(parts/components) during the preconfiguration stage, but not in finished products
throughout its supply chain. To further reduce the burden of holding parts/components
inventory, Dell requires its suppliers to keep inventory on hand in its small warehouses
(called “revolvers™) or supplier logistics centers (SLCs) that are located within a few
miles of Dell’s assembly plants. Each of the SLCs is shared by a group of suppliers who
pay rent for using this facility. Because each PC is assembled after the sale, there is
little dead stock—that is, inventory that is outdated or poorly configured and therefore is
never sold to customers. More importantly, before the delivery of the ordered PC, Dell
has already been paid via credit card, so its cash flow has been dramatically improved.
Dell’s gains from this non-traditional business model have been impressive: lower inven-
tories and the subsequent high inventory turnover; elimination of the reseller’s markups;
quicker customer response; and faster cash-to-cash cycle time. According to CSIMarket.
com, Dell turned its inventory 97.54 times at its peak in 2004 and averaged 54.49 during
the past decade. Its inventory turnover ratio is the second highest in the computer hard-
ware industry as of 2013. Its average inventory turnover is five times higher than its big-
gest rivals, such as Hewlett-Packard (HP), which registers an average inventory turnover
ratio of 12.15. There is no magic or secret behind Dell’s success: Instead of stretching its
supply chain through a retail distribution channel in finished form, its inventory consists
of parts/components whose assemblies will be postponed until the customer orders a PC
with optional features he or she really wants. This postponement strategy allows Dell to
establish pricing points for each model and type of computer. With lower supply chain
costs, Dell can offer competitive prices to its customers while still using high-end com-
ponents such as the Phobus gaming/home theatre system.

Changing Times

In the fourth quarter of 2008, Dell still enjoyed success with a reported quarterly revenue
of $16 billion, but fell short of the expected earnings for a company that was once at
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the pinnacle of the industry. Ever since, Dell has continued to slide in its market share
and profit margin. For example, after losing its market leadership to Hewlett Packard
in 2007, Dell’s share of the worldwide PC market fell from 14.2% to 13.2% between
2007 and 2008 and its share of an already contracting PC market slipped to just 10.7%
in 2012, from 18.1% in 2001 (Gartner Group, 2009; De La Merced and Hardy, 2013).
Although Dell’s recent struggles were affected by a multitude of factors, including

the acquisition of Equall.ogic, Alienware, Everdream, and Perot Systems; severance
payments; and a worldwide economic downturn, Dell has been subject to a litany of
cost- and productivity-related issues that most of us never saw coming over the last
few years. To address these issues, Dell continues to lay off workers amid global
restructuring and recently announced that it would cut 2,000 to 3,000 people from its
payroll. It also closed its desktop manufacturing facilities with the hopes of reducing
expenses as much as $3 billion a year. In addition, Dell is looking to update its product
design, compress manufacturing cycles, increase investment in cloud computing
technologies, get new product to market quicker, and develop new high-value client-
focused software, peripherals, and services. Leveraging a 36% rise in combined sales
in Brazil, Russia, India, and China (BRIC), Dell tries to exploit emerging markets and
focus on notebook sales to boost both revenue and profit. Despite these efforts, Dell is
still concerned about its shrinking market share in the worldwide PC market. As of the
third quarter of 2014, Dell’s archrival, HP, is the world leader with 19.8% of the market
share, whereas Dell ranks third with 12.8% market share, behind Lenovo’s 17.9%
market share (Statistica, 2014).

So, what caused the recent trouble for Dell? Did it stem from its rising research and
development (R&D) costs for rapidly changing technology? Was it because Dell was
unaware of market changes and relied too heavily on its old trick of selling direct to
customers in changing times? Or was it simply that Dell’s popularity has run its course
and HP realized what consumers want today before Dell did? In fact, Dell’s rivals (HP,
Apple, and Acer) have already duplicated some of Dell’s postponement (“push-pull”)
strategies and became more competitive than ever before. As such, Dell’s old trick of
selling direct to customers no longer works well, and its market share has dwindled in
the last several years. Dell began to realize that its iconic but old business model should
be changed because consumers suddenly are more likely to buy a PC at their local retail
outlet (e.g., Best Buy, Sam’s, or Costco) than ever before—the rationale being that
online purchase and call-center support might leave some customers uncertain of what
they will actually get.

To regain its strong foothold in the dynamic PC market, Dell was forced to start sell-
ing its PCs in retail outlets (such as Walmart) again after abandoning such a marketing
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strategy in 1994. Dell is now selling its PCs in about 10,000 retail stores worldwide,
including Carrefour and Tesco. However, some management experts believe that the
company was too late—HP already owned that brick-and-mortar market with its long
ties to discount retail giants such as Sam’s and Costco. Another challenge faced by Dell
is the fact that the computer industry has quickly become a commoditized business,
where a Dell PC is virtually the same as an equally equipped HP product. Therefore,
Dell was often forced to engage in price wars against its rivals. With a dwindling profit
margin in the PC industry, Dell is fighting an uphill battle to stay competitive and
remain profitable. As a professional consultant for Dell, you would like to help the com-
pany avoid any more trouble on the horizon and develop innovative ways to entice both
past and new customers. List and justify your specific recommendations for Dell with its
pros and cons. Prior to making these recommendations, you should consider the follow-
ing dilemmas first:

*  Why does the direct sales model that worked so well in the past no longer work
these days?

* Does the simultaneous use of multiple sales/distribution channels (e.g., direct
online sales and sales through retail stores) create a channel conflict?

*  What are the potential problems associated with traditional retail sales?

* What managerial changes have to be made to regain market share and become a
global leader of the PC industry?

* How can you make Dell’s supply chain more resilient than ever before?
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Customer Service:

The Ultimate Goal of Supply Chain Management

“A service is not something that is built in a factory, shipped to a store, put on a shelf,

and then taken home by a consumer. In short, a service is not a thing.”

—G. Lynn Shostack, “Designing Services That Deliver,” Harvard Business Review

Learning Objectives

After reading this chapter, you should be able to:

Understand the basic elements of customer service and the role of customer
service in strengthening the supply chain.

Comprehend the differences between products and services.

Build trust and subsequent long-term relationships with customers to win future
business from loyal customers continuously.

Develop the tools to measure service performance.

Identify potential sources of service failures and prevent those failures.
Find ways to improve customer service to stay competitive in the market.
Understand the secrets behind a winning customer service strategy.

Understanding Customer Expectations and Perceptions

Without customers, businesses cease to exist. Therefore, a firm’s ability to attract

and retain customers often dictates its business success. More specifically, customer
service has a direct impact on the firm’s market share, revenue, profitability, and
competitiveness. Customer service also has affected inventory carrying cost, because
it sets the level of inventory that the firm should maintain to make a product available
to customers whenever they want to buy it. Considering the profound impact of
customer service on the firm’s bottom line, concerted efforts throughout the supply
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chain should be made to improve the level of customer satisfaction. The improvement
of customer satisfaction begins with the understanding of customer needs, preferences,
and expectations. However, such understanding is very difficult to gain due to the
elusive and changing nature of the customer mindset that shapes customer service. That
is to say, customer service can be viewed differently by different customers during
different time periods. Regardless, there are some similarities among all customers in
conceptualizing customer service.

In a broad sense, customer service is referred to as all the activities occurring at
the interface between the customer and the corporation that enhance or facilitate the
sale and use of the corporation’s products and services (La Londe and Zinszer, 1976).
Put simply, customer service represents a chain of events that is in the business of
keeping customers (Davis, 1971). Those events include the firm’s efforts to make a
product available to the customer when he or she needs it, to deliver the product in a
timely manner, to inform the customer of the current order status, and to respond to the
customer as quickly as possible if he or she complains. Therefore, customer service can
be viewed as performance standards that meet customer expectations. Because customer
expectations may change over time, customer service in the form of performance
standards cannot provide an accurate picture of what it really is. Rather than listing
merely what the firm should accomplish to keep its customers, customer service should
reflect corporate philosophy that involves the order process and links the upstream
supplier to the downstream customer with the goal of increasing future sales. From
this perspective, customer service can be defined as “a customer-oriented corporate
philosophy which integrates and manages all of the elements of the customer interface
within a predetermined optimum cost-service mix” (La Londe and Zinszer, 1976). In the
next section, such elements will be identified and explained in detail.

Customer Service Elements

As discussed earlier, different firms and industries attach varying degrees of
significance to customer service and consequently include different lists of categories

in conceptualizing customer service. For example, Simon (1965) has identified five
elements essential to customer service: anticipation, accuracy in problem identification,
completeness, responsiveness, and problem-solving efficiency. These elements merely
represent part of the firm’s capability to predict and handle customer complaints, but
not ways to enhance product sales, customer loyalty, and product value. To broaden the
scope of customer service, Hopkins and Bailey (1970) have incorporated the physical
distribution perspective into a wide range of marketing perspectives. Their categories of
customer service include the following:
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* Pre-sales and post-sales distribution services

* Technical service

* Product maintenance and repair services

* Service support for distributors and dealers

* Management aids to industrial/business customers

Similarly, Levy (1981) has identified seven elements perceived to be important
to customer service. These are general financial aspects of physical distribution
management, the salesperson’s responsibilities, promotion, general product information,
package identification, inventory management, and general physical distribution
management.

From a more comprehensive viewpoint that regards customer service as the
combination of the firm’s activities, performance standards, and philosophy, La L.onde
and Zinszer (1976) group the elements of customer service into three distinctive phases
of the interface between the firm and its customers, as displayed by Figure 3.1:

* Pre-transaction elements

* Transaction elements

* Post-transaction elements

Customer Services

Pre-transaction
elements

Transaction
elements

+ Written statements

of customer service
policy

+ Stock-out level
« Order information

+ Order convenience

+ Product substitution

Post-transaction
elements

)

+ Installation,

warranty, repairs,
alterations, and

" + Order cycle replacement parts
: B'” of customer elements (on-time X
rights delivery) + Product tracing
+ Organizational - Shipment status + Customer claims,
structure Bl complaints, and
* Expedite
- System flexibility shif)menls product returns
. + Temporary
Q/La;::gesmem + Transshipment replacement of
+ System accuracy products

Figure 3.1. Elements of customer service

To elaborate, pre-transaction elements are characterized by nonroutine, policy-related
activities that require management input due to their significant impact on product sales.
The specific elements of pre-transaction customer service include the following:
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A written statement of customer service policy—This statement would be
based on customer needs, service standards, and report channels in case of
service failures. In the textile industry where one third of the firms surveyed by
Davis (1971) did not have a written statement of customer service policy, neither
management nor the customer had specific customer service guidelines to follow
and therefore service problems were difficult to manage.

Provision of a written statement of customer service policy to the customer
(bill of customer rights)—Without allowing customers to be familiar with

a firm’s customer service policy, it would be difficult for customers to find
recourse when the firm’s service performance levels are not met. In other words,
the customers should be notified of the detailed procedures of how they can
communicate with the firm if service fails. Regardless, it was found that fewer
than 10% of the firms made such statements available to their customers (Davis,
1971). Similarly, La Londe and Zinszer (1976) discovered that 16% to 25% of
the firms across the industry had a written customer service statement and less
than 12% of those firms provided such a statement to their customers.

Organizational structure—Though no organizational structure is immune from
the potential of service failure, an organizational structure must allow for proper
communication and interfaces among functions involved in developing the
customer service policy. In addition, both responsibility and authority should be
assigned to those individuals who manage those functions. The names, contact
numbers, and email addresses of those individuals should be given to customers
for points of contact.

System flexibility—The flexibility is necessary to react to customer complaints
in case unplanned events such as inclement weather, labor strikes, earthquakes,
fire, floods, and power failure abruptly disrupt the service process.

Management services—Educational services for dealers and customers, such
as the development of training manuals and seminars/workshops designed

to improve customer service, can be considered pre-transaction elements of
customer service.

Transaction elements are those activities that are most commonly associated with
customer service. Therefore, when emphasis has been placed on customer service,
transaction elements receive the most attention from management. They include the
following:

Stockout level—The stockout level is a measure of lost sales due to a low level
of product availability. However, a single measure of stockouts can result in

a distorted priority or misleading picture of the actual availability of critical
inventory items (Ronen, 1982). Therefore, stockouts should be recorded by
individual product and by customer and then should be monitored based on the
priority of the product and customer.
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Order information—Order information involves the ability to provide the
customer with fast and accurate information about inventory status, order status,
expected shipping and delivery dates, and backorder status (Stock and Lambert,
2001). This information became increasingly important because firms have
begun to substitute information for inventory. For example, grocery stores such
as Walmart use a point-of-sale system to accurately predict future demand and
keep the inventory minimum. Online communication with the customer under an
electronic ordering system can further speed up the flow of order information to
the customer and keep the customer informed in a timely manner.

Order cycle elements—The order cycle is the total elapsed time from initiation
of the order by the customer until the completion of customer delivery. The
order cycle is typically composed of order communication, order entry, order
processing, order picking and packing, and delivery. Although it is total order
cycle time that concerns the customer, there may be elements of the order cycle
that are more unpredictable but critical to the firm. For example, the early arrival
of the product as a result of prompt delivery may lead to unnecessary inventory
build-up for the customer. Therefore, reliable service is more appreciated by

the customer than quick service, due to the necessity of building inventory to
compensate for the unexpected variations of the order cycle time (Bowersox

et al., 1968).

Expedited shipment—In case of emergency, expedited shipments are needed
to reduce transit time and the subsequent order cycle time. Because expedited
shipments often require a premium (faster but more expensive) mode of
transportation, such as air freight, it is important for the firm to determine which
customers qualify for expedited status and which ones do not. Therefore, the
service policy regarding the use of expedited shipments should be developed
based on the customer’s contribution to the firm’s profitability.

Transshipment—Transshipment can take place when one of the regional
warehouses lacks certain stock that the customer wants to buy while other
regional warehouses keep that stock at a high level. Also, in anticipation of
customer demand, which varies from one market to another, transshipments can
be made from one regional warehouse to another.

System accuracy—System (or order) accuracy refers to the accuracy of
quantities, prices, and product specifications ordered by the customer as well
as billing. System error, such as order fulfillment error, can be costly because it
results in reorder, reshipment, and refund. Therefore, the automation of system
activities or electronic ordering systems should be considered to minimize the
chance of system error.

Order convenience—Order convenience refers to the degree of difficulty that
a customer experiences when placing an order. Order inconvenience can be
caused by administrative red tape, confusing order forms/procedures, and limited
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payment options. With the advent of e-commerce, online order has been widely
used by today’s customers.

* Product substitution—When either a stockout or a product quality problem is

experienced, the customer should be given an option of replacing the product
ordered with an alternate product of comparable features or quality.

In contrast with pre-transaction and transaction elements, post-transaction elements
of customer service focus on post-sales support. In general, as the cost of the product
increases, the value placed on post-sales increases. For example, luxurious goods such
as fancy cars often come with greater post-sales service. The post-sales service may be
included as part of the purchase price. If post-sales service is unbundled, a customer
can get any package of post-sales services as long as he or she is willing to pay for it.
Service elements that can provide customers with peace of mind while they are using the
products include the following:

* Installation, warranty, alterations, repairs, and replacement parts—Because
these elements are crucial for product functions and maintenance, they can be a
significant factor in the customer’s purchase decision. The successful rendering
of these elements of customer service rests on the following (La Londe and
Zinszer, 1976):

* Assistance in seeing that the product is functioning as expected upon initia-
tion of usage by the customer

* Availability of parts and repair equipment and personnel

*  Documentation support for the field force and accessibility to a supply of
parts

e An administrative function that validates warranties

* Product tracing—Product tracing is needed to keep track of products that can
potentially harm their users or create potential environmental hazards. In the
wake of a series of food poisoning incidents that killed some humans and pets,
there is a growing need to trace and recall potentially dangerous products from
the marketplace. The use of radio-frequency identification (RFID) tags can
simplify the product-tracing process.

* Customer claims, complaints, and product returns—When customers are
dissatisfied with a product they bought or with their post-sales service, they
would like an open communication channel through which they can express their
concerns about the product and return it for a substitution or refund. To handle
customer claims, complaints, and returns in a timely manner, a specific corporate
policy should be developed. Such a policy can help to reduce the recurrence of
customer claims, complaints, and returns.

* Temporary product replacement—The temporary replacement of a product
during repairs or while awaiting the arrival of a new purchase will enhance
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post-sales service. In particular, if such a product happens to be a daily necessity,
such as an automobile, washer, dryer, dishwasher, and cookware, its temporary
replacement (e.g., a loaner car during auto repair) can significantly reduce
inconvenience caused by product failure.

Building Customer Relationships

To keep customers, the firm should make customers trust its service capabilities and
make them believe it can deliver its services as promised. Customer trust cannot be
built without providing the customers with a satisfying service experience in their
first transaction. Because customers are more likely to be satisfied when their needs
and preferences are met, the firm should learn more about its customers’ needs and
preferences by communicating with them over the long term. Imagine walking into
a local restaurant and the waitress says hello and calls you by your first name. The
waitress remembers exactly what your favorite drink is, how your steak should be
cooked, and which dessert you prefer. You would always appreciate such personalized
service and are highly likely to return to the same restaurant in the future. Likewise,
customer relationship management (CRM) is at the core of customer service.

In general, CRM is considered a business practice that is intended to improve
service delivery, build social bonds with customers, and secure customer loyalty by
nurturing long-term, mutually beneficial relationships with valued customers selected
from a pool of more than a few customers (Min, 2006). As such, CRM often focuses on
valued customers who have repeatedly purchased a great amount of products and remain
committed to the particular company over an extended period of time. In general, the
longer customers remained with a particular company, the more profitable they became
to the company (Reichheld and Sasser, 1990; Lovelock and Wright, 2002). Because
these valued customers are more profitable to serve than others, the company’s customer
retention efforts should be geared toward them. The first step in identifying these
valued customers is to segment the customer population into loyal patrons and disloyal
customers.

Customer Segmentation

Customer segmentation refers to the categorization of a heterogeneous customer base
into a number of smaller, more homogeneous subgroups with similar needs, behaviors,
and values (Zikmund et al., 2003). As summarized in Table 3.1, there are several
ways to segment the customer base, including geographic, demographic, lifestyle, and
behavioral. Geographic segmentation is based on the national, regional, and political
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boundaries that separate certain groups of potential customers from the others. For
example, customers living in densely populated areas with high fuel prices and narrow
streets such as Japan, Korea, and Taiwan tend to prefer small compact cars, whereas
their counterparts living in sparsely populated areas with low fuel prices and wide roads
such as the United States tend to prefer large gas-guzzlers. As such, different marketing
strategies intended for different foreign markets should be developed to meet different
customer needs. In addition to the geographical characteristics, demographic profiles
are often used to segment the customer base. For example, high-income customers

may prefer to drive high-end, luxurious cars such as Lexus, Acura, BMW, Mercedes,
and Cadillac brands, whereas low-income customers cannot afford to buy those cars.
Therefore, the sales and promotional efforts for luxury cars should be geared toward
high-income customers. Also, the age of the customer may affect his or her preference.
For instance, the Cadillac brand is known to be popular among senior citizens, but not
among younger generations. The common demographic characteristics that could be
the basis for customer segmentation are gender, age, income, educational level, marital
status, and ethnicity/race.

Individual lifestyles and shopping behaviors may also be used to segment markets.
For example, young married couples with dual incomes and no kid tend to spend more
on furniture and nesting, whereas empty nesters tend to spend more on travel and
continuing educational programs (Zikmund et al., 2003).

Table 3.1. Typical Ways to Segment Customer Markets

Segmenting | Category
Variable

Geographic * National
* Regional
* Climate
* ZIP Code

Demographic | * Gender

* Age

* Income

e Educational level
* Marital status

* Ethnicity/race
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Segmenting | Category
Variable
Lifestyle * Activities (e.g., outdoor activities, sports, entertainment)
* Interests (e.g., shopping, travel)
* Opinions (e.g., political, social)
* Values (e.g., religion, education)
* Family life cycle (e.g., young single, young married, married with kids, empty nester, widow/widower)
Individual « Shopping channel (e.g., catalog, television, online)
behavior * Prestige (e.g., brand, monetary value, fashion)
* Loyalty (e.g., repeat patronage)
* Value (e.g., lowest price, advanced high technology, resale value)
» Communication media (e.g., telephone, email, in-person)

Customer Acquisition

Establishing customer relationships begins with customer acquisition. Customer
acquisition aims to attract new customers, build their trust in the company’s product
offerings and service capabilities, and bring back those customers for future business
opportunities. Because it takes two to tango, the success of customer acquisition rests
on the firm’s ability to provide loyal customers with economic incentives and social
bonds strong enough to keep them satisfied and to recover the cost of winning new
customers. Examples of economic incentives that can be offered to new customers
include affinity programs (e.g., university alumni association with member benefits),
payment of commissions to loyal customers for their referrals, and promotional offers
(e.g., discounts, coupons, gifts) for customers who have switched from the competition.
For instance, long-distance call carriers such as AT&T often redeemed the first several
months of telephone bills to attract their new customers. Similarly, H&R Block recently
offered a 50% discount on their tax preparation fee for new customers who defected
from other tax accounting firms. Many local banks offer goody bags with nominal gift
items to attract new customers. Because the offering of such incentives can be costly,
the firm should carefully discern high-value, prospective customers who are worthy of
the investment. Although the extent of investment required to attract new customers
may vary depending on the industry, the level of competition, and the contribution

of customers to profitability, it is necessary for the firm to weigh the investment risk
against the value of new customers.

Customer Retention

Whereas customer acquisition represents the firm’s effort to establish customer
relationships, customer retention represents the effort to enhance customer relationships.
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In other words, customer retention aims to strengthen relationships with existing
customers by increasing the value of customer loyalty to the firm. It is known to be true
that relationships become more profitable to the firm over time because customers are
less likely to switch to other firms once their bonds with the particular firm grow over
time (Reichheld and Sasser, 1990; Bhattacharya, 1998). For example, a customer who
has already accumulated substantial frequent flyer mileage with a particular airliner
would be reluctant to buy a new airline ticket from another company. Similarly, as the
length of the relationship increases, the customer loyalty to the firm is less likely to be
affected by diminishing customer satisfaction (Gruen, 1995).

As discussed previously, a key to successful customer retention is the firm’s ability
to increase the level of social bonding or psychological attachment with the firm, thus
leading to the customer’s long-term commitment to the firm. This commitment can
take three different forms: continuance, affective, and normative (Allen and Meyer,
1990). Continuance commitment is motivated by self-interest based on a customer’s
assessment of the cost of leaving the firm (Gruen, 2000). Affective commitment is based
on the customer’s overall positive feeling toward the firm (Allen and Meyer, 1990),
and normative commitment is based on the customer’s sense of felt obligation to the
firm (Gruen, 2000). In addition to social bonding, offering financial incentives such as
discounts, free product/service upgrades, and priority services to loyal customers is a
popular means of retaining customers. Casinos providing free drinks and lodging to high
rollers is considered such an example.

Another way to retain customers is to build structural, interactive relationships with
loyal customers by creating an interactive information system that can help customers
solve service problems, reinforce purchases, and obtain up-to-date information about
new promotional offers and personalized benefits through email and websites (Zikmund
et al., 2003).

Customer Communication and Education

Having the right information in a timely fashion, in the appropriate amount, and
delivering it in the right style and at the right tempo are essential for maintaining
healthy relationships with customers (Sisodia and Wolfe, 2000). The rationale being
that a bond with customers can emerge as a result of exchanging knowledge or emotion
with them (Storbacka and Lehtinen, 2001). This knowledge may involve contractual
obligations (e.g., legal bonds), technological connections (e.g., the Internet network),
and unique service offerings (e.g., ultra-high definition TV signals). Emotional bonds
can be created when customers attach themselves to certain service providers by
exclusively doing business with them for a long period of time. To effectively manage

70 Chapter 3: Customer Service: The Ultimate Goal of Supply Chain Management



the exchange of knowledge and emotion with customers in the service encounter, the
firm should establish a channel of communication with customers and inform them of
ongoing service progress, new service offerings, and changes in customer service policy.
For example, it has become a service norm that both FedEx and United Parcel Service
(UPS) provide customers with information about the shipment status of parcels via
their websites. L.L. Bean, which is regarded as one of the leading catalog/online sales
outlets, ensures that 85% to 90% of phone calls made by its customers will be answered
within 20 seconds. L.L. Bean also follows up with customers on product inquiries,
delivery confirmation, product returns, and exchanges not long after selling products

to its customers so that it can continue to interact with them and maintain its service
credibility.

In particular, the availability of interactive communication media such as the Internet
and email allows the firm to deliver real-time, personalized information to a large
number of customers at a low cost. Leveraging such media, the firm can educate its
current and prospective customers about the comparative value of its product/service
offerings, product/service bundles, customer loyalty, and customer referrals. On the
other hand, loyal customers can educate the firm about consumer behavior, future market
trends, and the level of competition through their feedback to the firm. To summarize,
the success of customer relationship management rests with how well the firm can
maintain two-way communication channels with its customers.

Customer Selection

The strength and chemistry of customer relationships can vary from one customer to
another due to differences in the customers’ perceived value and finances. Relationships
with some customers may be stronger and smoother than others. Therefore, certain
customers’ contribution to the company’s profitability may be larger than others. If the
value of a relationship with a certain customer is outweighed by the estimated loss of
ending that relationship, the company may be better off by terminating the relationship
and investing its energy and resources to strengthen the relationship with valued
customers. The rule of thumb indicates that if the turnover rate of the customer base is
above 20% (i.e., customers change every five years), a company would rather invest
more heavily in generating new relationships while terminating some relationships

than sustaining a relationship with every customer (Storbacka and Lehtinen, 2001).
However, the company should realize that the time and cost involved in changing from
one customer to another can be ten times as high as that involved in keeping a current
customer (Hakansson and Snehota, 2000). Similarly, Gosney and Boehm (2000) have
noted that the advertising cost for getting a new customer is five times more than that of
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advertising to retain existing customers. Therefore, a portfolio of customer relationships
should be developed based on the careful estimation of customer profitability that
weighs the asset aspect of customer retention against the liability aspect of customer
retention while considering the opportunity cost of losing a current customer. In
estimating customer profitability, the company must answer the following questions:

* How does the company determine profitability?

*  What is the appropriate time horizon for assessing the long-term customer
profitability?

*  Which customers have the biggest profitability potential as compared to others?

* How much is the company dependent on valued customers who account for a

majority of the company’s profits? Or how is the profitability of the company
distributed among customers?

*  Which customer bases are eroding the company’s profitability over the last few
years?

* How should the company’s resources be allocated among different customer
groups (valued customers versus unimportant customers)?

*  Which customer relationships should be terminated to prevent the recurring loss?

Notice that in certain industrial markets, 20% of the customers accounted for 225%
of the total customer-base profitability (Cooper and Kaplan, 1991). For instance, in the
banking industry, 20% of the bank customers accounted for between 130% and 200%
of the total profits (Storbacka, 1994). Considering that the disproportional number of
customers represents the major profit base for the company, customer selectivity makes
economic sense.

A Measure of Customer Relationship Management (CRM) Success

To manage customer relationships properly, the company needs to know whether

or not its relationships with its customers are on the right track and worthy of the
further investment. The sound customer relationship would show a healthy return on
investment (ROI) for both the customer and the service provider. Such ROI may stem
from the increased revenue, increased customer participation in future promotions and
sales through increased customer referrals, reduced customer turnover and defection
rates, reduced cost of maintaining the relationship, or reduced cost of maintaining the
relationship for the service provider. From the customer perspective, such ROI may
include increased service support, more personalized benefits, and enhanced customer
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satisfaction. The inter-dynamics and potential benefits/costs of the customer relationship
are summarized in Figure 3.2 (Zikmund et al.).

Once the costs and benefits of the customer relationship are identified and
estimated, the ROI of the customer relationship can be measured, which can be a
basis for justifying future investment in the customer relationship. Although the ROI
is useful for measuring the financial success of CRM initiatives, it may not reflect
the nonfinancial customer value, such as positive customer experience with service
encounters. Therefore, a growing number of companies have begun to use the Customer
Management Assessment Tool (CMAT), which is designed to measure the nonfinancial
customer value created by CRM and then to compare the company’s CRM progress with
that of its competitors. CMAT is the leading CRM assessment tool for the company that
wants to understand how well it is managing its customer relationships in comparison to
its rivals and figure out how it can create more customer value from CRM (Woodcock
et al., 2003).

Benefits: Benefits:

+ Customer retention + Continuity

* Increased revenue * Personalized benefits

* Increased market share + Enhanced satisfaction

+ Cross-selling CRM « Prioritized services

+ Customer referrals + Customer reward for

+ Brand recognition loyalty

* Long-term profits @ * No switching costs

Costs: Costs:

* Infrastructure + Loss of privacy
investments + Lack of comparison

» Process change shopping

+ Communication cost + Obligated purchase

« Discounts and feedback

* Follow-up

Figure 3.2. Potential costs and benefits of the customer relationship

Service Delivery Performance

An analysis of the gaps between the customer experience and the company’s service
process outcome is the key to monitoring the company’s service delivery performance
and managing customer service successfully (Czarnecki, 1999). Such gaps can be the
main sources of customer dissatisfaction and characterized as service failures. To reduce
or eliminate those gaps, the company should measure them relative to the company’s
own service standards and the performance of its competitors. In general, service perfor-
mance measurement begins with a customer service audit and then the development of
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specific service standards, as displayed in Figure 3.3 (La Londe and Zinszer, 1976). This
section will elaborate on service audit and service standard establishment processes that
become the basis for defining service quality and developing the benchmarks.

1. Conduct service audits

v

. Establish service standards

v

Take corrective action 3. Test cost sensitivity of standards

A +

4. Implement service standards

v

5. Develop reporting systems

v

6. Evaluate service performances

\J
N

Periodic
review of
standards
and
programs

Figure 3.3. The customer service measurement process

Service Audits

The service audits may involve the evaluation of the current level of customer service
from internal perspectives, the appraisal of the impact of customer service on the firm’s
market share and profitability, and the benchmark of customer service performance
relative to the firm’s competitors. Prior to evaluating the existing customer service, a
customer service audit should begin with the development of clear customer service
objectives, the formulation of service plans, and the establishment of reporting channels
(Lambert and Lewis, 1980). A key to the success of service audits is the accuracy and
timeliness of information obtained from customer feedback, employee suggestions, and
external benchmarks. To ensure the accuracy and timeliness of such information, service
auditors need to develop communication flow from customers to the company, within
the company, and across the company on a periodic basis.
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Service Standards

Customer service standards should reflect what the customer needs rather than what
management thinks customers need. They should also provide an objective measure
of service performance as well as management areas for corrective action (La Londe
and Zinszer, 1976). Customer service standards can be established based on three
perspectives, as shown in Figure 3.4 (Lambert and Lewis, 1980):

* In-stock level
* Transit time
* Order cycle consistency

+ By product or product group

+ By stocking point location

+ By customer or class of customers
+ By time period

+ By order completeness

w | In-stock
»
level

Y

+ By mode of shipment

« By stocking point location

* By customer or class of customers
+ By time period

« By size of order

Service Transit
standards time

Y
Y

« By on-time deliveries

« By stocking point location

+ By customer or class of customers
« By time period

« By size of order

Order cycle
consistency

Y

Y

Figure 3.4. The examples of customer service standards

Service Quality

Put simply, service quality is serving the customer right the first time. More formally,
service quality is defined as “error-free” service that consistently meets or exceeds the
expectations and needs of the customers. The service quality comes from conformance
to customer expectations that are cognitive descriptions of the quality in perception,
economic quality (“affordability”), and availability. Because quality in perception
represents the subjective feeling of customers, service quality may change over time and
therefore is a very elusive concept. As such, some service providers may not be aware of
the common needs of their customers. If they are, some customer needs may be outside
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the scope of service due to the economic burden of expanding the scope of service.
Considering this dilemma, the definition of service quality should address the following
questions:

*  What will make customers happier?

*  What shapes the customers’ needs and expectations?

*  What elements constitute service quality?

* How and when does the service provider ask for customer feedback?

* What does it take to win repeat customer business for the services?

*  What is considered the industry norm for service quality?

*  Where is the service failure most likely to occur?

* In what media and how often does the service provider communicate with
customers to detect possible service problems?

* How can service quality be measured?

As shown in Figure 3.5, service quality is typically composed of three elements:
service product, service environment, and service delivery, which may or may not
involve a physical product (Rust and Oliver, 1994). The service product is the service
as it 1s designed to be delivered (Rust and Oliver, 1994). For example, high-speed
broadband Internet service that allows customers to browse and search through a variety
of websites and communicate with their friends and families is a service product. The
service environment includes the ambience, space, function, surrounding, and facility
to facilitate and enrich the service delivery process. An example is a restaurant’s
dining tables, internal layout, design, and atmosphere, all aiming to enhance the dining
experiences for customers. The service delivery is the way the service is presented to
customers. For instance, the transportation of airline passengers to the destination of
their choice, on time, and in a professional manner that conforms to their expectations
illustrates service delivery.

Service Gaps

Due to the inherent difficulty in conceptualizing and evaluating service quality, it can
fail. Service quality is often the indicator of differences between expectations and
perceptions on the part of management, employees, and customers. Such differences are
called “service gaps.” According to Parasuraman et al. (1985), there are four possible
service gaps (see Figure 3.6):

* Gap 1—The difference between what customers expect of a service and what
management perceives customers expect
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* Gap 2—The difference between what management perceives and customers
expect and the quality specifications set for service delivery

* Gap 3—The difference between the quality specifications set for service delivery
and the actual quality of that service delivery

* Gap 4—The difference between the actual quality of service delivery and
the quality of that service delivery as described in the company’s external

communications

Physical
product

"""""
- ~
"""""
- ~~
- ~~

Service
delivery

Service
environment

Figure 3.5. Key components of service quality

Gap 1 is the most common difference between what customers actually want and
what managers think their customers want. For example, hotel guests may prefer a clean
and quiet room over plush furniture and a fast broadband Internet connection, which
hotel managers think hotel guests would appreciate (see, e.g., Min and Min, 1996). Gap
2 may occur when managers fail to develop the appropriate method of measuring service
quality, because they do not know which specific elements service quality is composed
of. Also, Gap 2 may be the result of lack of management commitment to service quality
or lack of investment in service improvement efforts. For example, if transportation
carriers do not specify what they mean by “on-time” delivery services to their customers,
the assurance of on-time delivery to their customers would be meaningless. Gap 3 often
occurs when there are variances in the skills, experiences, and aptitudes among the
employees of service providers that lead to inconsistency. For example, a waitress in a
restaurant may be very courteous to you on a certain day, but on your next visit another
waitress may be somewhat rude and blunt. This is a reason why the amount of tip left by
the restaurant’s customers could vary from one visit to another. Gap 4 is often termed
the “promise gap.” It lies between what the service provider promises to deliver in its
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communications and what it actually does deliver to the customer (Bateson, 1992). For
example, if the local pizza restaurant promises to deliver its freshly baked pizza to its
customer within 15 minutes of ordering but ends up being half an hour late, the pizza
restaurant has created gap 4. Another example of gap 4 is a broken promise made to
the airline passenger whose seat was reserved in advance but who is bumped from the
scheduled flight due to overbooking.

Word-of-mouth
communications

\\//

Expected service

Industry norm Individual needs Past experience

| Perceived service |<—

f

Service delivery Gap 4 External
(including pre- and le =22 2| communications to
post-interactions) customers

X
Gap 3%
p3y T

Translation of
perceptions into service
quality specifications

Gap 1

24
A\

Gap

Management
S perceptions of
customer expectations

Figure 3.6. Sources of service gaps

Service Benchmarks

Customer service cannot be improved without being measured. Measurements are
intended for comparisons that provide a snapshot of where the service provider stands
vis-a-vis its competitors and industry norms. Therefore, the measurement of customer
satisfaction with the service performance of the company can tell whether there is room
for service improvement. Prior to measuring customer satisfaction, the company must
answer the following questions (Myers, 1999):

*  What are the objectives of the customer satisfaction measurement?

*  Who will be surveyed? For instance, are both customers and employees of the
service provider surveyed?

¢ What tools are needed for measurement?
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*  Where do service attributes come from? Do they come from focus groups of
customers or the service provider’s own marketing research?
*  What type of measurement scale should be used?

* Should a customer satisfaction index be used? A customer satisfaction index
(CSD) is a single number that management believes will tell how the service
provider is doing as far as customer satisfaction is concerned (Chakrapani, 1998).

Because the ultimate goal of measuring customer satisfaction is to develop a service
standard that can be the basis for continuous service improvement, the service provider
needs to set a reliable service standard. A service benchmark represents such a standard.

In general, a service benchmark is the yardstick needed for a continuous service
improvement process by which a service provider can assess its internal strengths and
weaknesses, evaluate comparative advantages of leading competitors, identify the best
practices of industry functional leaders, and incorporate these findings into a strategic
action plan geared toward gaining a position of superiority (Min and Min, 1996). The
establishment of a service benchmark typically consists of the following steps (Camp,
1989; Min and Min, 1996):

1. Identify and prioritize customer service attributes that influence the customer’s

perception of service quality.

2. Develop service metrics as performance standards.

3. Identify the best-practice service provider as a benchmark and compare its
service performance with that of the benchmark using service gap analysis.

4. Develop a strategic action plan for continuous service improvement.

Formulating a Winning Customer Service Strategy in a
Supply Chain

Customer service is an important prerequisite to customer satisfaction that leads to
repeat business from the customer and subsequently increases sales revenue and market
share. Increased sales revenue and market share impact the company’s bottom line—
namely, profitability. Considering the growing role of customer service in the company’s
profitability, customer service should be at the forefront of the company’s business
strategy. Regardless of the specific type and packages of services to be rendered to
customers, a winning customer service strategy should include the following:

* Customers’ perspective with respect to their needs, preferences, and judgment of
the importance of certain service attributes or service bundles
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Systematic and objective measurement and monitoring of service performance
relative to competitors

Cost/benefit analysis (or return on investment) associated with service
improvement initiatives

Assurance of efficient and timely flow of information within the company,
between the company and its customers, and across the supply chain (or among
the partnering companies)

For example, in addition to offering the intangible facets of services such as comfort,
relaxation, and pampering, some luxury hotels have attempted to make the unnoticed
parts of its service package more visible by folding down the bed, in personalized
welcome/thank-you notes, and gift-wrapped chocolates. This kind of strategy grabs
the attention of customers instantly, even though it may not cost much for hotel
management. More importantly, the note itself represents a line of communication that
hotel management is trying to open to enhance customer contact, which in turn increases
information flow between the hotel manager and the customer.

Generally speaking, a winning customer service strategy can be formulated by taking
into account the following service dimensions:

Customer selectivity—Some customers are more costly to service than others
due to their inherent differences in character, nature, and special needs. For
example, a healthcare insurance provider may shun smokers, obese people, senior
citizens, and individuals genetically susceptible to diabetes and cancer, while
targeting potential clients (e.g., nonsmokers) with low health risks. Likewise,
some insurance companies may deny auto insurance to reckless drivers with

a frequent accident history or may charge hefty insurance premiums to those
drivers. Some third-party logistics providers may be reluctant to serve potential
customers with less than a million-dollar account. Instead, they may want to
focus on key customers with a lot of individual attention. Similarly, many
airliners treat frequent flyers differently by prioritizing their boarding and
upgrading their seat assignments.

Service mix/portfolio—As discussed earlier, service quality is shaped not only
by service products but also by other ingredients such as physical products,
service environments, and service employees. Therefore, a service provider needs
to determine which service mix best reflects the nature of the services it wants to
provide in the particular business sector. For example, a coin-operated laundry
would rather make an investment in upgrading washing machines and dryers than
increasing the onsite assistance due to limited direct contact with its customers.
On the other hand, tax consulting services and mortgage lending services,

which require a high level of direct contact with their customers, may need to
focus more on offering professional advice for each customer’s unique financial
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situation and giving personalized attention to the customer than on upgrading
facility amenities.

Mass customization—With the growing market base resultant from the
globalization of business activities, customization on a mass scale is nothing new
to many companies that offer a variety of service bundles. Ever since automobile
manufacturers such as General Motors (GM) started offering a wide variety

of car configurations (e.g., engine size, color, and other optional packages) to

its customers, mass customization strategy has been applied to other sectors,
including the service sector. For example, a regional cable operator often offers
a wide choice of service bundles, such as access to basic television channels,
premier movie channels, pay-per-view options, broadband Internet, caller
identification, and long-distance telephone services, that cater to the different
needs of customers at different prices.

Chapter Summary

The following summarizes key takeaways from this chapter:

Customer service is a process for providing significant value-added benefits

to the supply chain in a cost-effective way (La Londe et al., 1988). As such,
customer service is a key to supply chain success. Nevertheless, many firms
have taken customer service for granted and treated it as an after-thought that is
needed to handle customer complaints. The lack of customer service awareness
may stem from the difficulty in conceptualizing customer service. Indeed, the
nature and scope of customer service may vary from one industry (or market)
to another. Despite the different viewpoints, customer service can be shaped

by the three stages of interaction between the company and its customer: pre-
transaction, transaction, and post-transaction.

La Londe et al. (1988) discovered that information has moved center stage in
providing efficient and effective customer service. For example, many buyers
would like to know order status information before the product is delivered.
Likewise, many shippers are interested in knowing “real-time” shipment status
during the delivery process. As customer demand for timely and accurate order
status information increases, a growing number of companies have attempted to
enhance their capability to communicate with their customers using electronic
means such as email and the Internet. Thus, a growing number of companies
began to view investment in information technology (IT) as a way to reach
current and prospective customers and subsequently enhance their customer
service. Regardless of IT infrastructure and expertise, the backing of supply chain
partners for information sharing is essential for an uninterrupted information flow
between the company and its customers.
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Without continuous customer feedback, a service provider will run into difficulty
in identifying actual customer needs and preferences and therefore will fail to
satisfy its customers. To solicit customer feedback, the service provider needs

to develop a rapport with both existing and potential customers. That is why
customer relationship management (CRM) has become an important part of
customer service improvement.

Study Questions

The following are important thought starters for class discussions and exercises:

Sl N

10.
11.

What are the differences between products and services?

How is customer service defined?

What constitutes customer service elements?

Illustrate a written customer service policy in the following service sectors:
Supermarkets

Post offices

Banks

Hospitals

Fast-food restaurants

Appliance stores

o a0 o

Mass merchants

What is the role of customer service in creating and adding value for the supply
chain? What are the expected payoffs from improving customer service?

Think of any service provider (e.g., McDonalds, Pizza Hut, Best Buy, U.S. Postal
Service, Jiffy Lube) that you are familiar with and then graphically display their
order cycle elements.

What is customer relationship management (CRM)? How can we measure the
CRM success?

The firm’s employee relationship often mirrors its customer relationship. How
can we motivate employees to serve their customers better?

How would you identify and select “valued” customers? What are typical traits
of valued customers?

What are segmenting variables for customer segmentation?
What are the main steps to take for service audits?
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12. Think of a service bundle you have recently purchased from your local cable
operator and determine whether you are satisfied with the given choices and
whether such a choice is worth the money you have spent?

13. What are the key components of service quality? Can you assess their
contribution to the improvement of service quality?

14. What are the main sources of service failures?

15. Explain the key differences among the four distinctive types of service gaps.
16. What are the main issues for measuring customer service?

17. How can you set service benchmarks? How can you identify your company’s

major competitors in the market? What are the greatest challenges for obtaining
information regarding the service performance of your company’s competitors?

Case: Shiny Glass, Inc.

This case was written based on a hypothetical scenario.

It was 7:00 a.m. on a Monday morning. George Einstein, a sales executive of Shiny
Glass, Inc., sipped a latte in his roomy office overlooking Toledo’s Maumee River and
pondered what went wrong with his sales strategy. He was concerned about a growing
problem with lowered sales expectations and a rapidly declining market share. Before
reporting to his company’s board about his sales performance, he was aware that
something had to be done quickly to reverse recent sales trends. George acknowledged
that sales were down due in part to a sluggish economy and increasing competition
from cheap imported products from Asia. He was also bothered by a growing number
of complaints from his major customers consisting of well-known retail chains such as
Bed Bath & Beyond, Macy’s, and J.C. Penney as well as leading food and beverage
manufacturers, including Anheuser-Busch InBev, Brown-Forman, SABMiller, Bacardi,
Tsingtao, PepsiCo, and Coca-Cola. Those complaints mostly stemmed from erratic
delivery, frequent order fulfillment errors, and inconsistent post-sales services. These
prompted George to revisit all of his company’s order processing systems and customer
service practices.

Logistics Network

Shiny Glass is a multinational firm (MNF) engaged principally in the manufacture,
distribution, and sale of glassware, including wine glasses, pitchers, brandy snifters, and
tumblers. Shiny Glass also started producing some medical devices such as catheters,
glass hypodermic syringes, and optical glasses. The company operates 32 manufacturing
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plants and processing facilities across the globe, 15 of which are located in the United
States (including one in Toledo, Ohio—the so called “Glass City”). Among three market
segments—specialty markets, healthcare, and consumer products—that Shiny Glass

is serving, its consumer products division represents 76% of company sales, with a
whopping $1.2 billion in total sales for the past year.

Considering the important role of consumer products, Shiny Glass established its
distribution center (DC) in Cincinnati, Ohio, where consolidation, packaging, labeling,
and shipment of consumer products take place for worldwide distribution operations.
Although Cincinnati looked to be an ideal location because of its proximity to Shiny
Glass’s headquarters in Toledo, it poses logistical challenges for a group of Shiny
Glass’s largest customers currently located in the Southeast U.S., Mexico, and Southern
China, thereby adversely impacting its delivery services. The logistics problem is
further compounded by the recent increase in the off-shore bottling of glass containers
in China, Malaysia, Vietnam, and Australia. To ease the financial burden, both inbound
and outbound shipments of the Cincinnati DC are performed mainly by either contract
or common carriers rather than using the company’s own private carriers. Shiny Glass is
also experimenting with an optional plan to allow smaller and nearby customers to pick
up their own orders at the Cincinnati DC. This experiment is gaining popularity for some
customers looking for the deep discount that comes with this plan. This experiment,
however, has frequently congested the company’s loading docks, thereby further
delaying outbound shipments. Seventy-two percent of all outbound shipments are made
in volume-type (e.g., full-truckload) shipments, which takes more time to accumulate the
orders and extends order cycle time.

The Antiquated Order Processing System

Shiny Glass’s current order processing system handles most of the customer orders
manually, although it was developed using Visual Basic for the front end and SQL
(Structured Query Language) as the back end. A dozen customer service representatives
(CSRs), who are not familiar with the computerized system and software, take 70%
of customer orders through phone calls, faxes, or email from customers. Once orders
are received, the order data is entered into a mainframe computer system, one by
one. Approximately three hours after the customer order data is entered into the
computer system, the data is checked for accuracy. If errors are found, a report is
generated in such a way that it triggers reminder messages and “red” alerts for the
sales department. Errors are commonly caused by human (e.g., CSR) error, data
entry error, and miscommunication with customers. These errors can occur when
the wrong information—such as an incorrect price, quantity, delivery schedule, or
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product code—appears on the order form without any follow-up or validation. Once an
order is transmitted to the traffic department with the necessary packing and shipping
instructions, it is shipped to customer locations immediately.

Even though not all orders are validated, the current order processing system is
believed to work moderately well because the CSR thinks certain types of errors are
unavoidable under any circumstances. However, George was somewhat surprised to
discover that over the past three years, his company’s record showed an order accuracy
of 91.5%, which is below the industry average of 95%. Order accuracy represents the
ratio of the number of error-free orders over the total orders (in dollar volume) shipped
to customers in a given year. More often than not, order accuracy is checked by the
sales department after the customer either complains about receiving a wrong product
or threatens to file a claim. In other words, customer acknowledgement of receipt of
orders without complaints is considered the evidence of error-free order fulfillment. The
order fulfillment process described here is crucial for customer service, but is very time-
consuming and labor intensive. As a cost center, order fulfillment and replenishment
typically accounts for 50% to 65% of the sales department’s personnel expenses (labor
cost).

While carefully reviewing the current order processing system, George also
suspects that Shiny Glass’s adaptation of the new Omni-channel sales strategy may
have something to do with order fulfillment errors. In an effort to recapture and expand
customer bases, Shiny Glass began to sell some of its popular products such as beer
mugs through its own discount outlet stores, catalog and mail-order companies, grocery
chains, TV home shopping networks, and e-tailers such as Amazon and Overstock.com.
Each of these sales channels requires a unique way of processing orders, distributing
ordered products, and billing orders and thus creates unprecedented complexity
associated with different types of customers and their service needs. To make matters
worse, the aforementioned multichannel sales tend to result in the proliferation of many
different products intended for different channels/segments, which causes another
difficulty in forecasting demand. The impaired supply chain visibility resulting from
forecasting difficulties contributed to frequent stockouts of popular items, which also
takes a toll on customer service.

Discussion Questions

1. Do you think Shiny Glass would benefit from a new order processing system? If
so, why? What is wrong with the current order processing system?

2. What is your assessment of Shiny Glass’s customer service levels? If not
positive, what may be the source of their current service problems? What kind of
service gaps does Shiny Glass have?
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3. What kind of recommendations would you make to improve Shiny Glass’s
supply chain operations that will eventually help improve its customer service?
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4

Demand Planning and Forecasting

“If a man gives no thought about what is distant, he will find sorrow near at hand.”

—Confucius

Learning Objectives

After reading this chapter, you should be able to:

Understand various sources of demand and their impact on supply chain
planning.

Follow the steps involved in the demand management processes.
Comprehend the differences among various types of forecasting methods

Understand the underlying factors influencing the forecasting selection decision,
and select the right forecasting method for a given organization and situation.

Generate time series forecasts using exponential smoothing, moving average, and
trend analyses.

Recognize the connection between sales and operational planning and demand
planning.

Relate the collaborative commerce to supply chain management and understand
its role in demand management.

Understand the ways collaborative planning, forecasting, and replenishment work
and evolve.

Identify potential sources of the bullwhip effect and prevent the bullwhip effect.

Demand Management

Demand reflects what and how much customers want. Therefore, demand drives supply
and subsequently production plans, which in turn dictate the company’s financial,
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logistics, and marketing plans. Inaccurate demand information is the main source of
business failures because it leads to insufficient supply, which makes customers
unhappy, or excessive supply, which incurs the waste of valuable resources. However,
accurate demand information is difficult to come by due to the volatile and uncertain
nature of demand. A typical effort to obtain demand information involves predicting
future demand ahead of time based on the past patterns of demand. Although demand
forecasting is an important part of managing demand, its reliability often varies depend-
ing on a particular choice of forecasting methods, the length of time horizons, and the
nature of demand. More importantly, if accurate demand information is not communi-
cated back to manufacturers/service providers and their suppliers, it is meaningless to
forecast. Also, the speed of communicating demand information among supply chain
partners can impact the way demand should be managed. With this in mind, demand
management may take the following four steps, as shown in Figure 4.1 (Crum and
Palmatier, 2003, p. 11):

1. Planning demand—Involves more than just forecasting

2. Communicating demand—includes communicating the demand plan to supply
chain partners across the entire supply chain

3. Influencing demand—Includes marketing and promotion plans, product posi-
tioning, and pricing
4. Prioritizing demand—Includes customer order management and customer pro-

filing
Step 1: Planning Step 4: Prioritizing
demand demand
Demand
Management
Process
Step 2: Step 3: Influencing
Communicating demand
demand

Figure 4.1. Demand management processes

These steps are discussed in detail in the following subsections.
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Demand Planning

Demand planning refers to preparations for future demand that determine how much
production and financial capacity are needed to meet such demand. Demand planning
includes demand forecasting throughout the supply chain. Because demand planning
requires up-to-date information about market dynamics, trends, and customer behav-

ior, it relies heavily on marketing and sales data. For instance, a growing number of
companies such as Walmart and Target use point-of-sales (POS) data to keep track of
sales history and then customer demand patterns. Once marketing, sales, and customer
data is fed into a forecasting system, the forecasting system should estimate demand in
the future horizon and then become the basis of demand planning. Prior to finalizing

a demand plan, the company needs to check whether such a plan is consistent with its
long-term business strategy and make sure the plan aligns with its primary missions, as
shown in Figure 4.2 (Crum and Palmatier, 2003, p. 29). For example, a company whose
core competency is the production and distribution of high-end, niche-oriented cosmetics
targeting rich female professionals may not want to enter a new market targeting budget-

conscious customers simply based on demand projections.
Marketing Sales history Customer profile
research data data data

Forecasting System l

Business
strategy?

A

Y

Demand planning

Figure 4.2. Demand planning interfaces

Communicating Demand

Accurate demand information is not worth a hill of beans if it is not communicated to
the affected party in a timely manner. Even the unexpected cancellation of an order
should be communicated to production planners and their suppliers. Likewise, the
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unexpected delay of a shipment should be communicated to the customer. Considering
the random nature of demand, frequent changes in demand are not uncommon.
Therefore, those changes need to be incorporated into the demand planning process.
Nevertheless, the communication breakdown can occur for a number of reasons:

* A fear of delivering bad news to supply chain partners

A fear of disseminating propriety information due to a lack of trust among supply
chain partners

* An absence of managers who are responsible for managing demand information

Multiple channels of communication (or multiple points of contacts) that length-
en and complicate the process of transmitting demand information to the affected
supply chain partners

Less efficient or poor means of communication (such as phone calls and faxes)
that are less reliable and more time consuming than electronic transmission such
as email and electronic data interchange (EDI)

To avoid potential communication breakdowns resultant from the aforementioned
causes, the company may consider the following principles:

* A structured communication process should be developed to ensure that changes
in demand are communicated in a timely manner and with sufficient details.

A feedback mechanism that can acknowledge receipt of demand information
should be established prior to opening a communication channel among supply
chain partners.

The demand information should be updated on a periodic basis, and the updated
information should be communicated continuously to the effected parties.

Individuals responsible for managing demand information and providing or
receiving feedback should be designated as points of contacts. Each of these indi-
viduals should represent a single point of contact in his or her unit.

Faster and more reliable means of communication such as email and EDI should
be available to all supply chain partners with uniform standards.

* The primary means of communication should be backed up by a secondary
means of communication in case of communication difficulties resultant from an
unexpected system failure such as power failure, hacking, or computer downtime.

Influencing Demand

With the plethora of products available in the market today, customers have a wide
variety of choices for their purchases. This means that, regardless of their appeal, many
products and services will go unsold. In particular, new products introduced in the mar-
ket are unlikely to receive the attention they need, unless the company influences
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customers to buy those products. Such influence includes incentives and extra rewards
for customers who buy the company’s products. Examples include promotional dis-
counts for a limited period of time, coupons, introductory rewards (e.g., additional
mileage for those customers who open a new credit card), and complimentary products
(e.g., free toothpaste that comes with the purchase of a new bottle of mouthwash). Also,
aggressive sales and marketing campaigns through various advertising media will help to

promote unknown products and consequently influence demand.

The main purpose of influencing demand is to convince customers to buy enough
products and services in such a way that the company can successfully achieve its sales
and revenue goals. The process of influencing takes the four basic steps summarized in
Table 4.1 (Crum and Palmatier, 2003, p. 63).

Table 4.1. Demand Influencing Process

Plan

Do

Check

Act

* Develop marketing,
branding, and sales strat-
egies and tactics.

* Plan expected outcomes
of strategies and tactics
to create or add demand.

* Input expected out-
comes into the demand
plan.

* Review the financial
feasibility of the demand
plan.

« Synchronize and inte-
grate the demand plan
across the supply chain.

* Reach consensus

and get approval for

the demand plan from
multiple stakeholders to
execute the marketing,
branding, and sales strat-
egies and tactics.

* Execute marketing
and branding activities
for customer value and
demand creation.

* Execute the sales activi-
ties for retaining existing
customers and attracting
new customers.

* Measure the performance
results of the marketing
efforts, branding, and sales
activities with respect to
increases in market share,
sales volume, revenue, and
profits.

* Develop customer feed-
back mechanisms and doc-
ument customer responses
to marketing, branding, and
sales activities.

* Modify and adjust the mar-
keting, branding, and sales
plans based on performance
results and customer feedback.
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Prioritizing Demand

Prioritizing demand is needed when customers order more than anticipated, the delivery
schedule of ordered products is tight, or the current production capacity of the company
is too limited to meet the unexpected demand surge. There are a number of ways to cope
with excessive demand that the company cannot accommodate given the limited produc-
tion capacity and time frame. These may include the following (Crum and Palmatier,
2003):

* Give the customer the option of receiving the unplanned order later than origi-
nally requested.

* Accept the unplanned order and delay other customer orders, thereby increasing
lead time or backlog.

* Encourage customers to buy alternative products with functions, features, and
prices comparable to the products originally ordered.

* Decline the additional demand, especially if that demand represents non-core
products or products with low profit margin.

Regardless of these options, prioritizing demand is a risky practice because it leads
to deteriorating customer service and potential loss of sales/customers. Given its impact
on customer services, prioritizing demand requires prioritizing customers. Customer pri-
ority can be set based on the customer’s contribution to profitability, patronage, future
business opportunities, partnership strengths, and the extent of opportunity loss.

Demand Forecasting

Demand forecasting is an essential tool for any kind of business activities. Without it,
it is impossible to make a demand plan, which in turn influences a series of business
plans, including marketing, sales, production, logistics, and financial plans. Therefore,
the accuracy and timeliness of demand forecasting will dictate the efficiency and effec-
tiveness of business plans and the subsequent business success. For example, the digital
video recorder (DVR) pioneer TiVo, which was once a dominant market leader with
nearly 4.4 million customers, stumbled and lost 145,000 subscribers after it failed to
predict the explosive growth of the high-definition television (HDTV) market. Because
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HDTYV makes the traditional DVR without an HD function obsolete, TiVo struggled to
increase its subscriptions. As a matter of fact, in 2007, TiVo ended up losing 145,000
subscribers and took an $11.2 million write-down for its leftover DVRs without HD fea-
tures. This forecasting failure contributed to a 4.2% decline in its stock price and a loss
of $17.7 million in revenue (Lieberman, 2007). When TiVo attempted to rebound from
this mistake by introducing its own HD DVR to the market, it was too late.

Despite the significance of demand forecasting to business success, demand forecast-
ing merely represents a “scientific estimate/conjecture” of future events and provides a
means of gauging the “probable” direction of business activities. The detailed steps of
demand forecasting are described in Figure 4.3 (DeLurgio, 1998, p. 20).

Regardless of scientific rigor, demand forecasting cannot be 100% accurate because
it is often predicated on the premise that past trends will continue in the future. By anal-
ogy, you will get into an accident or become lost if you drive a car simply based on
what you can see in the rearview mirror. One way to mitigate the potential risk of using
demand forecasting is to select the right forecasting method under the right circum-
stances, or you might consider using multiple forecasting methods that complement one
another. With that in mind, the following subsections discuss the pros and cons of some
popular forecasting methods as well as the various factors (such as time horizon,
decision hierarchy, sophistication, and the degree of reliance on historical data) that
influence the accuracy of such forecasting methods.
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Determine the need
for forecast

v

Develop forecasting
plans, objectives, and
boundaries

v

Define possible
causes and effects
and then variables

v

Re-evaluate and
modify the model

Select the right
forecasting method
and design a model

A

Figure 4.3. Demand forecasting processes
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verification
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Exponential Smoothing

Exponential smoothing is a popular forecasting technique that uses a weighted average
of past data to make a prediction of future events. Under the premise that the most recent
past is more indicative of the future than what happened in the distant past, exponential
smoothing gives greater weight to more recent data than the data in the more distant
past. Exponential smoothing is intended for a short-term forecast with the presence of
random patterns but no seasonal fluctuation (Shim, 2000). It is widely used to predict
inventory levels or future sales in the retail sector. Its advantages include ease of use, the
limited use of historical data, and relative accuracy for short-term forecasts. However, it
tends to lag during a positive trend while overshooting the actual values during a nega-
tive trend. Also, it cannot take into account exogenous factors such as market conditions,
price changes, and competitors’ reactions when forecasting (Shim, 2000; Collier and
Evans, 2007).

The basic exponential smoothing method is mathematically expressed as

F,,=aA+(-o)F =F+ua(A -F) 4.1)
where
F,,, = the forecast for the next period, 7+/

F, = the weighted average of the forecast made for the prior period, ¢
A, = the actual observation made in the prior period, ¢
o = smoothing constant (0 < <1)

Here, a smoothing constant refers to a desired response rate that determines the level
of smoothing and the speed of reaction to the differences between the forecast and the
actual data (Chase et al., 2006). A smoothing constant is often adjusted by considering
the nature of products and the degree of fluctuations in the past data series.

For example, let’s suppose we want to predict the future sales of smartphones for
a local retailer and have collected the monthly sales data contained in Table 4.2. Using
the data summarized in the second column of the table, we generated the forecasting
results in the third column. For simple illustrative purposes, we used o = .1 initially and
assumed that the average monthly sales volume for the previous year was 421. That is to
say, the January forecast was 421. To begin with the initial series of forecasts, we calcu-
lated the February and March sales projections (F,, F,), respectively, using equation 4.1,
as shown here:

February forecast = (0.1 X 429) + (0.9 x 421) = 422 items (rounded off)
March forecast = (0.1 x 510) + (0.9 x 422) = 431 (rounded up)
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Likewise, we calculated the rest of the months’ sales projections, where each
month’s forecast is used in the calculation of the next month’s forecast. To see how the
forecast results change, we experimented with ot=.5. As Table 4.2 shows, forecasting
results with o = .5 tended to produce better forecasts with smaller forecast errors than
the results using o = .1 because the former better reflects growing sales patterns in the
recent past with a heavier weight (emphasis) on the latest sales history. Regardless of the
a value, however, exponential smoothing forecasting results tend to lag behind actual
sales data. As such, exponential smoothing will lead to inaccurate forecasts unless actual
sales volume remains constant and stable throughout the year. In other words, simple
exponential smoothing is not suitable for forecasting product sales or inventory levels
with seasonal variations or volatile demand fluctuations.

Table 4.2. The Results of Exponential Smoothing Forecasts for Smartphones
_ A, =Sales | F, =Sales A, F, =Forecast | F, = Sales A, F = Forecast
t=Period | yolume projections when | error ' projections when | error '
(in unit) oL =0.1 0=05
January 429 421 8 421 8
February 510 422 88 425 85
March 606 431 175 468 138
April 700 449 251 537 163
May 757 474 283 619 138
June 847 502 345 688 159
July 956 547 409 768 188
August 1,043 588 460 862 181
September | 1,164 634 530 953 211
October 1,297 687 610 1,059 238
November | 1,340 748 592 1,178 162
December | 1,372 807 565 1,259 113

Moving Average

Moving average is a forecasting technique in which a consecutive number of the most
recent observations are averaged and weighted either equally (simple moving average)
or differently (weighted moving average). It is often suitable for a short-term forecast
when past data exhibits a level pattern. In the moving average, the smaller the number
of observations, the more responsive the forecast is to changes in past data. Also, mov-
ing average tends to respond highly to random changes and subsequently leads to huge
errors (Reid and Sanders, 2005). Therefore, the forecasting result of the moving average
may be sensitive to the number of observations chosen for the forecast.
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The formula for a weighted moving average is mathematically expressed as

F, = ZW,At =wA +WA +....+w A, 4.2)
t=1
where
F,,, = the forecast for next period, t+/

w, = the weight placed on the actual observation in period ¢ (2 w,=1)

t=1

A, = actual observation in the prior period, ¢

n = the total number of observations in the forecast

For the sake of simple illustration, let’s suppose that the local small airport authority
would like to predict the number of commuter airline passengers on a quarterly basis,
with equal weight given to each quarter (i.e., w, = 0.25, w, = 0.25, w, = 0.25,

w, =0.25). Table 4.3 presents the actual passenger data for the last five years and sum-
marizes the results of a quarterly (four-period) moving average. To begin with, the initial
series of a four-quarter moving average (F,) was calculated as follows:

(Four quarter moving total/4) = (878 + 1005 + 1173 + 883)/4 = 3939/4 = 985
passengers

The next quarter moving average was calculated by repeating the same process. As
Table 4.3 shows, the forecast error varies from one quarter to another. It ranges from -2
to 376. In particular, a simple moving average with equation weight given to each previ-
ous period cannot capture dramatic variations of passenger numbers. Although heavier
weight can be given to more recent data using a weighted moving average, this forecast-
ing method is not effective in capturing fluctuating patterns of data such as a seasonal
increase in the number of airline passengers due to weather and vacation schedules.

Table 4.3. The Forecasting Results of Airline Passengers Using Moving Average

Year Quarter A, = Actual number Four quarter moving E = Four quarter At - F, = Forecast
of airline passengers | total moving average error

2010 1 878

2010 2 1,005

2010 3 1,173

2010 4 883 3,939

2011 1 972 4,033 985 -13

2011 2 1,125 4,153 1,008 117

2011 3 1,136 4116 1,038 -2

2011 4 988 4,221 1,029 -41

2012 1 1,020 4,269 1,055 -35
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Year Quarter A[ = Actual number Four quarter moving E = Four quarter At - E = Forecast
of airline passengers | total moving average error
2012 2 1,146 4,290 1,067 79
2012 3 1,400 4,554 1,072 328
2012 4 1,006 4,572 1,139 -133
2013 1 1,108 4,660 1,143 -35
2013 2 1,288 4,802 1,165 123
2013 3 1,570 4,972 1,201 369
2013 4 1,174 5,140 1,243 -69
2014 1 1,227 5,259 1,285 -58
2014 2 1,468 5,439 1,315 153
2014 3 1,736 5,605 1,360 376
2014 4 1,283 5,714 1,401 -118

Trend Analysis

Trend analysis is a long-term time series technique that examines a long-term direction
(trend) of a series of past data to project such a direction into the future. The direction
can be linear (straight line) or nonlinear (curve) depending on the past pattern. In the
case of a linear trend, its slope and intercept can be computed using the least squares
regression method, as specified next. The equation that describes a liner trend is math-
ematically expressed as:

Y =a+bt 4.3)

t

where
Y, = the trend forecast for time period
t = the number of time periods from O
a = the estimate of the Y, -axis intercept (i.e., the value of Y, at r = 0)

b = the estimate of the slope of the trend line

The detailed steps for developing the linear trend line are as follows:

1. Determine slope b using the following equation:
ZtY, —ntY,
_ t=1

zn: t* —nt?
=1

b 4.4)
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where
t = average of 7 values
Y, = average of Y,
Y, = the actual data (observed value) for time period ¢
n = the number of periods of data used in the least squares regression
2. Determine intercept a using the following equation:

a=Y —bt 4.5)
3. Generate the linear trend line:
Y =a+bt (4.6)

4. Make a forecast for the appropriate time period (7).

To simplify the calculation of slope b, we can center the time value ¢ by allocating

0 for a middle time period (”T“th period) and then increase by one for each next period
(e.g., 1, 2, 2) while decreasing one for each prior period (e.g., -1, -2, -3, ...) if we have
an odd number of time periods. If we have an even number of time periods, we can allo-
cate -1 for gth period and 1 for g+1th period, respectively, and then increase by two for
each next period (e.g., 3, 5, 7,...) while decreasing by one for each prior period (e.g., -3,
-5, -7, ...). Through this manipulation, Equations 4.4 and 4.5 will be converted into the
following equations.

Sy (4.7)

a=y (4.8)

Using these simplified equations, let’s go back to the airline passenger data con-
tained in Table 4.3 and then conduct a trend analysis. Table 4.4 illustrates the detailed
calculations and then the forecasted values for each period. Using Equations 4.7 and
4.8, we obtain b = 13.956 and a = 1179.3, which produce a trend line of K_ =1179.3 +
13.956 1. By plugging #-value into this trend line, we can make a forecast of each period,
as recapitulated in Table 4.4.
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Table 4.4. The Forecasting Results of Airline Passengers Using Trend Analysis

Actu_al_numher _
e Lt i A T O S O

(1,)
2010 1 -19 878 -16,682 361 914 -36
2010 2 -17 1,005 -17,085 289 942 63
2010 3 -15 1,173 -17,595 225 970 203
2010 4 -13 883 -11,479 169 998 -115
2011 1 -1 972 -10,692 121 1,026 -54
2011 2 -9 1,125 -10,125 81 1,054 71
2011 3 -7 1,136 -7,952 49 1,082 54
2011 4 -5 988 -4,940 25 1,110 -122
2012 1 -3 1,020 -3,060 9 1,137 -117
2012 2 -1 1,146 -1,146 1 1,165 -19
2012 3 1 1,400 1,400 1 1,193 207
2012 4 3 1,006 3,018 9 1,221 -215
2013 1 5 1,108 5,540 25 1,249 -141
2013 2 7 1,288 9,016 49 1,277 1
2013 3 9 1,570 14,130 81 1,305 265
2013 4 11 1,174 12,914 121 1,333 159
2014 1 13 1,227 15,951 169 1,361 -134
2014 2 15 1,468 22,020 225 1,389 79
2014 3 17 1,736 29,512 289 1,417 319
2014 4 19 1,283 24,377 361 1,444 -161
Total 0 23,586 37,122 2660

Each of the forecasting methods introduced earlier has its pros and cons. Therefore,
before choosing the appropriate forecasting method, one should understand their distin-
guished features, as summarized in Table 4.5 (Shim, 2000, p. 147).

Table 4.5. Summary of the Features of Common Time Series Methods

points or aberration

Features Exponential Smoothing | Moving Average Trend Analysis
Accuracy:

Short-term (0 to 3 months) Fair to very good Poor to good Very good
Medium-term (3 months to 2 | Poor to good Poor Good

years)

Long-term (2 years or more) | Very poor Very poor Good
Identification of turning Poor Poor Poor
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Typical applications

Production and inven-
tory control, sales
forecasts, exchange rate
patterns, and stock price
forecasts.

Inventory controls for

low-volume items and

sales forecasts with no
data.

New product sales forecasts,
economic trends, and product
sales forecasts in the growth
and maturity stages of the
product life cycles.

Data required

A minimum of two years
of history if seasonality
is present; otherwise,
less data is needed.

A minimum of two years
of history if seasonality is
present; otherwise, less
data is needed.

A good rule of thumb is to
use a minimum of five years’
annual data to start with and,
thereafter, complete history.

Key limitation

The forecast depends
heavily on what hap-
pened most recently.

Erratic when data does
not exhibit the level
pattern.

Data should display a clear
pattern over time, but this
method tends to inflate
forecasts when there is an
upward trend.

Advanced Forecasting Techniques

Over the years, the basic forecasting methods introduced earlier have been refined and
extended to capture the randomness and seasonality of some data patterns. Some of
those advanced forecasting methods include double exponential smoothing, Winter’s
exponential smoothing, adaptive filtering, the Box-Jenkins method, state space forecast-
ing, and agent-based forecasting. Among these, double exponential smoothing, Winter’s
exponential smoothing, and adaptive filtering share the same traits as the extension of
the single exponential smoothing methods. Because the Box-Jenkins method is some-
what different from these three and has broad application potential, it will be discussed

here.

The Box-Jenkins method is designed to account for repeated movements in the his-
torical time series comprising the trend, seasonal, and cyclical patterns, thereby leaving
a series made up of only random and irregular movements (Hurwood et al., 1978). To
model the systematic patterns in the time series, it uses an iterative procedure that com-
bines the autoregressive process with the moving average process and is then adjusted
for seasonal and trend factors. After the appropriate weighting parameters are
estimated, the model is repeatedly tested for its accuracy, and the process continues until
a satisfactory level of accuracy is obtained. It is commonly referred to as the ARIMA
(autoregressive integrated moving average) model because it relies on either past values
obtained from the autoregressive process or past errors estimated by the moving average
process. The Box-Jenkins method is widely used for short-term forecasts of daily stock
prices, corporate earnings, energy prices, unemployment rates, and sales (Kim, 2000).
The weaknesses of the Box-Jenkins method are its complexity, difficulty in updating
the model, and inability to capture turning points in cyclical data series (Hurwood et al.,

1978).
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Selection of the Right Forecasting Method

Because there is no “one-size-fits-all” forecasting method, finding the right forecasting
method can be an onerous task. Interested readers should refer to Chambers et al. (1971)
for a detailed forecasting selection process. However, by closely examining the number
of attributes associated with the forecasting methods, one can find a clue as to which
forecasting method is suitable for which situation (decision environment) and which
organization. According to Yokum and Armstrong (1995), here are some of these attri-
butes, presented in order of importance:

—

Accuracy

Timeliness in providing forecasts

Cost savings resulting from improved decisions
Ease of interpretation

Flexibility

Ease in using available data

Ease of use

Ease of implementation

A S IR ST o

Incorporating judgmental input

10. Reliability of confidence intervals

11. Development cost resulting from computer usage and human efforts
12. Maintenance cost resulting from data storage and modifications

In addition, one can consider the market popularity of the forecasting method, but
keep in mind what is best for some may not be best for everyone. Some of the industry
surveys conducted by Dalrymple (1987) and Frank and McCollough (1992) have indi-
cated that the most widely used forecasting method is the judgmental method, followed
by trend analysis, moving averages, exponential smoothing, and Box-Jenkins. However,
heavy reliance on market popularity in selecting a forecasting method is not wise given
that different organizations have different forecasting needs. For example, although the
judgmental method is most popular among practitioners, it is not known to be as accu-
rate as quantitative forecasting methods such as trend analysis, moving averages, and
exponential smoothing when enough data exists (Bailey and Gupta, 1999). Especially
when there is little or no systematic change in data patterns, quantitative forecasting
methods often tend to produce more accurate results than the judgmental method
(Shim, 2000).
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Sales and Operational Planning

Once demand projections are made using the forecasting techniques described in the
prior section, they should be reviewed for accuracy, process accountability, resultant
financial impacts, future risk assessments, capacity constraints, and resource alloca-

tion. This review process is often referred to as sales and operational planning (S&OP).
S&OP also can be used to create a consensus forecast when different functional units/
departments (e.g., marketing vs. production) arrive at different or conflicting forecasting
outcomes. Generally speaking, S&OP is an integrated decision-making process that peri-
odically brings together all the functional plans (typically monthly) through collaboration
and communication to produce agreed-upon sales forecasts and production plans. Simply
put, S&OP aims to form the balance between the expected demand and the company’s
ability to ensure critical resources sufficient enough for this demand. By sustaining such
a balance, S&OP enables the company to reduce wasteful production, reduce backorders,
improve customer services, utilize resources, shorten customer response time, and maxi-
mize revenue.

Figure 4.4 shows how S&OP is typically structured and what its core inputs and
outputs are. Core inputs include demand planning, whereas core outputs include opti-
mal sales rates, production rates, and inventory levels. As shown in Figure 4.4, S&OP
also links the company’s business plans to its detailed processes, such as demand plan-
ning and master production schedules, and thus enhances teamwork and communication
among managers representing different functional units. With enhanced communication,
the company can make quick changes in its game plans (e.g., supply chain plans) before
getting off the right track. Because S&OP periodically monitors the accuracy of data
and performance indicators, continuous improvement of supply chain operations can
be achieved. For example, the accuracy of a demand plan can be checked on a monthly
basis, whereas the accuracy of master production schedules and material requirement
planning can be measured on a weekly basis. Furthermore, the accuracy of inventory
location, bill of materials, item master files, and shop floor control can be monitored on
a daily basis, and quick adjustments can be made to improve supply chain performance.
S&OP typically involves decision makers from the top and middle levels, such as the
chief executive officer (CEO), chief financial officer (CFO), vice president of sales/mar-
keting, vice president of operations, vice president of finance, production managers (one
for each product family), and master scheduler (Sheldon, 2006).

According to Gartner’s S&OP maturity model (Barrett and Uskert, 2010), it usually
takes four stages to reach the perfect balance between demand and supply. To elaborate,
the S&OP journey starts with stage one when the company simply reacts to demand
without making a forecast, as summarized in Table 4.6. At stage two, the company
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attempts to match its supply to demand through structured forecasting, inventory control,
and supply chain planning. At stage three, the company needs to go well beyond the tra-
ditional S&OP tools such as the forecasting and inventory optimization models that were
used to balance supply and demand. In other words, the company needs to change not
only its process and technology, but also address its organizational culture, ownership,
and core belief through the integration of cross-functional processes. Once the S&OP
process reaches the final stage (stage four), the company’s collaboration extends its own
enterprise and breaks organizational silos to achieve the creation or addition of end-to-
end value. At this stage, S&OP should be fully incorporated into strategic planning and
be managed and coordinated by a group of top-level executives representing each mem-
ber of the supply chain.

[ Sales plans } [ Marketing plans) [ Business plans] {Sales history] Order entry

Data gathering and
setup

Demand planning

Forecast by product
family

Check data and
S&oP forecast accuracy
[Master production scheduIeJ

/\

[Material requirement planning] ( Distribution resource planning]

— =

Developing supply chain | ¢ Define supply chain
plans capability
[ Approving plans }4— g
communicate plans

Executing plans

Figure 4.4. S&OP processes
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Table 4.6. Four Stages of The S&OP Maturity Model

Strategic Stage_1: Sta_ge: 2: ) Stage 3: Stage 4:
features Reacting Anticipating Collaborating Orchestrating
Balance level
Key goals Sales reviews and Supply and demand Profitability and what- | Demand sensing and
development of opera- | matching if scenario planning cross-enterprise col-
tional plans laboration
Primary tools Pre-S&O0OP meet- Demand forecasting and | Collaborative plan- Risk analysis, value
ings, Excel-based inventory optimization ning, forecasting, and | analysis, simulation
reports, and Enterprise | models replenishment (CPFR),
Resource Planning point-of-sales informa-
(ERP) tion sharing
Focus Sales data collection, | Marketing intelligence S&OP as the forum Cultural shifts (e.g.,
addressing data accu- | gathering, sales forecast | for strategic decision- | move to openness,
racy, lead time analy- | accuracy, assurance of making process, cap- | transparency, reward-
sis, and production data integrity, and link- turing demand signals, | ing the right behavior),
capacity planning ing S&OP to strategic effective communica- | change management,
execution tion among multiple performance metric
stakeholders, consen- | development, strategic
sus build-up alliances

Collaborative Commerce

Because a superior supply chain is often created via the joint effort of a network of
business partners, a growing number of companies have attempted to develop a set of
collaborative processes that will integrate various business activities within and across
the supply chain. One of those processes includes collaborative commerce, which aims
to enhance interactions among supply chain partners by building many-to-many,
technology-enabled business networks. As displayed by Figures 4.5a and 4.5b, collabor-
ative commerce can stretch a traditional linear supply chain to a nonlinear supply chain
with an interwoven network of supply chain partners who can create powerful synergy.
These networks can be an important source of competitive advantage, because the
collective power created by the networks is much harder to compete against than the
individual power created by a single company. As a matter of fact, Porter (1980)
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indicates that superior firm performance is functionally related to a firm’s membership
(i.e., the extent and scope of partnerships). Considering the competitive advantages cre-
ated by collaborative commerce, collaborative commerce can be a driving force behind
strong business growth. In particular, collaborative commerce can be an effective tool
for a firm with limited resources that has to rely on external resources, such as informa-
tion technology infrastructure and expertise, to fully exploit e-commerce. For example,
Dell and Volkswagen leveraged public electronic links to facilitate interactions with their
suppliers and streamline/automate business transactions. Such links helped reduce oper-
ating expenses and compress cycle time. Deloitte’s survey conducted in 2001 indicated
that firms that linked their business processes with other companies enjoyed 70% higher
profitability than those firms that did not integrate with trading partners via electronic
networks (Deloitte Consulting, 2001).

E-commerce
Manual (mail, fax, phone)

EDI
One-to-one Component
Supplier
\ A
Y
Manufacturer
A T ¢
Distributor

|

Y

MOJj UOIIBWIIOJUI PUB [8UUBYD UOEIILUNUWIUIOD)

End User

Linear Supply Chain

Figure 4.5a. The linear supply chain linked by e-commerce

108 Chapter 4: Demand Planning and Forecasting



Collaborative-

Commerce

Near real-time information
many-to-many
communication flow

!
i

Component Contract
Supplier Manufacturer

\ XL/

Distributor Reseller

N N

Nonlinear Supply Chain
Network via Collaborative
Commerce

Figure 4.5b. The nonlinear supply chain linked by collaborative commerce

Although the successful formation of collaborative commerce can lead to improve-
ment in revenue, profit, return on investment, brand recognition, and productivity, the
following questions should be addressed prior to forming collaborative commerce
(Dyer, 2000):

*  What are the appropriate boundaries of the extended network? To what extent
(e.g., partnerships versus arm’s-length relationships) should the company
integrate?

*  What strategies should the company employ in managing partnerships?

*  What are the processes (e.g., investment in information technology, knowledge
sharing, technology transfer) involved in collaborating effectively with supply
chain partners in order to achieve a competitive advantage?

With these questions in mind, the following subsections introduce efficient consumer
response (ECR) and collaborative planning, forecasting, and replenishment (CPFR) as
tools that facilitate collaborative commerce.

Chapter 4: Demand Planning and Forecasting 109



Efficient Consumer Response

Efficient consumer response (ECR) is an extension of quick response (QR) that aims to
increase customer value, eliminate non-value-adding costs, reduce order cycle time, and
more be responsive to customer needs by using technological tools such as electronic
data interchange (EDI), bar coding, and point-of-sale (POS) systems. In a nutshell, ECR
focuses on the reduction in order cycle time and the improvement of supply chain effi-
ciency throughout the entire supply chain, thus resulting in increased financial leverage.
Although ECR was initially introduced in the grocery retail sector, its usage has been
widespread to other industry sectors due to its benefits. For example, goods that once
took a couple of months or longer to be ordered and received are ordered and delivered
on a weekly basis under ECR. Also, reduction in order cycle time will lead to a substan-
tial decrease in on-hand inventory levels. According to Food Marketing Institute
(http://www .fmi.org/supply/ecr), ECR is composed of four components:

» Efficient store assortments—To minimize inventory and maximize store space
at the consumer interface, this component addresses how many items to carry in
a category, what type of items and in what sizes/flavors/packages, and how much
space to give to each item.

* Efficient replenishment—To minimize time and cost associated with the
replenishment system, this component focuses on shortening the order cycle and
eliminating costs in the supply chain by utilizing point-of-sale information, cross-
docking, and electronic ordering systems.

» Efficient promotion—To maximize the total system efficiency of trade and con-
sumer promotion, this component addresses inefficient promotional practices that
tend to inflate inventory values, which may not be fully passed through to the
end consumers to influence their purchasing decisions.

* Efficient product introductions—To maximize the effectiveness of new prod-
uct development and introduction, this component improves the entire process of
introducing new products and consequently preventing unnecessary development
efforts and costs.

Regardless of the ECR structures just described, ECR cannot be successful without
ensuring partnerships among supply chain members (especially manufactures and retail-
ers) that allow for joint product development, introduction, promotion, and inventory
replenishment.

Collaborative Planning, Forecasting, and Replenishment

Collaborative planning, forecasting, and replenishment (CPFR) is generally referred to as
a nine-step joint demand planning process that aims to enhance supply chain visibility
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by improving order forecasts and fulfillment through continuous communications among
multiple supply chain partners (Min, 2008). The process is composed of the following
nine steps (Ackerman, 2000):

—

Develop a front-end agreement.

Create joint business plan.

Create sales forecasts.

Identify exceptions for sales forecasts.
Resolve/collaborate on exception items.
Create order forecasts.

Identify exceptions for order forecasts.
Resolve/collaborate on exception items.

A S AN U

Generate orders.

The detailed steps of CPFR are shown in Figure 4.6 (Ackerman, 2000).
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Figure 4.6. The nine steps of CPFR

Although CPFR evolved from traditional collaborative tools—such as electronic
data interchange (EDI), vendor managed inventory (VMI), and efficient consumer
response (ECR)—it differs from others in that it brings mutual benefits to all the supply
chain partners involved by utilizing more interactive, broader communication processes
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throughout the supply chain rather than relying on limited transaction-level automation.
Other benefits of CPFR include higher inventory turnover, lower stockout rate, improved
order fill rate, improved cash flow, more accurate production scheduling, more amicable
business relationships among supply chain partners, reduced cycle time, reduced order
picking/receiving costs, reduced labor costs, and quicker response to customer needs
(Sherman, 1998; Williams 1999; Barratt and Oliveira, 2001; McCarthy and Golicic,
2002; Andraski and Haedicke, 2003; Min, 2008).

For example, the pilot implementation of CPFR by Walmart and its supplier Warner-
Lambert increased average in-stock rates from 87% to 98%, reduced lead time from 21
to 11 days, and increased sales volume by $8.5 million in 1995 (Fahrenwald et al, 2001).
A German office supplies manufacturer named Herlitz AG, which shared information
with its retailer Metro through CPFR, reduced its inventory by 15%, curtailed its stock-
outs by 50%, and increased its annual sales by 3% (Andraski, 2000). Similarly, Johnson
& Johnson reported an increase in its in-stock rate, from 91.5% to 93.8%, after adopt-
ing CPFR (Inventory Management Report, 2002). After CPFR was implemented for
Sears and Michelin in 2001, they reported that in-stock levels at the Sears stores were
improved by 4.3%, and Sears’ distribution centers-to-store fill rate was increased by
10.7%, while the combined Sears and Michelin inventory levels were reduced by 25%
(Steermann, 2003). In addition, Smaros (2003) observed that CPFR made it possible to
detect discrepancy between actual and forecasted sales at the early stage of the supply
chain process through exception alerts. For example, sharing of early sales information
in the apparel industry improved the forecasting accuracy from 45% to 92% (Fisher et
al., 2000).

Despite the aforementioned promises, CPFR is not without its obstacles. These
obstacles may include cultural and technical incompatibility among supply chain part-
ners, lack of trust among supply chain partners, lack of scalability, lack of internal align-
ment, inadequate software and technology support, disintegrated demand and supply
management processes, substantial startup investment for building a communication
infrastructure, antitrust laws, legacy systems, and difficulty in real-time coordination of
information exchange (Mentzer et al., 2000; Barratt and Oliveira, 2001; McCarthy and
Golicic, 2002; Seifert, 2003; Crum and Palmatier, 2004). To overcome such obstacles,
the company needs to carefully decide which type of collaboration it would like to
engage in. According to Campbell and Goold (1999), there are six different types of col-
laboration to choose from:

* Shared know-how—This form of collaboration involves sharing of best-in-class
business practices in certain business processes, or leveraging expertise in func-
tional areas, or pooling knowledge about how to succeed in specific geographical
regions.
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* Shared tangible resources—This form of collaboration uses a common manu-
facturing facility, equipment, and storage space to eliminate the duplication of
physical assets and then create economies of scale for supply chain partners.

* Pooled negotiation power—This form of collaboration intends to increase the
company’s bargaining power and negotiation leverage to obtain the best possible
deal.

* Coordinated strategies—This form of collaboration involves aligning the strate-
gies of two or more supply chain partners to coordinate reactions against com-
mon competitors.

* Vertical integration—This form of collaboration involves coordinating the flow
of products and services from one channel to another in order to reduce pipeline
inventories, utilize capacity, and improve market access.

* Combined new business creation—This form of collaboration can occur when
supply chain partners create new businesses by combining know-how from dif-
ferent companies, and by extracting resources from different companies to invest
them into new businesses.

The Bullwhip Effect

Poor demand planning and forecasting in a supply chain often leads to an imbalance
between supply and demand that, in turn, results in either product shortages or over-
stocked inventory. Figure 4.7a illustrates an amplified demand forecasting error further
downstream in the supply chain, when each supply chain member is blindsided by the
lack of accurate demand information. For example, when the actual customer demand
is 1,000 units, with 10% set aside for a safety stock, the supplier furthest upstream of
the supply chain ends up absorbing 1,464 units—that is, 364 units more than what is
actually needed, as shown in Figure 4.7b. This phenomenon is called the bullwhip effect
(Austin et al., 1997). The bullwhip effect (or whiplash or whipsaw phenomenon) is gen-
erally referred to as an inverse ripple effect of forecasting errors throughout the supply
chain that often leads to amplified supply and demand misalignment, where orders (per-
ceived demand) to the upstream supply chain member (e.g., the supplier) tend to exag-
gerate the true patterns of end-customer demand because each chain member’s view of
true demand can be blocked by its immediate downstream supply chain member.
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Figure 4.7a. Demand planning error caused by the supply chain invisibility
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Figure 4.7b. Reduced demand error resulting from the enhanced supply chain visibility

The supply/demand misalignment caused by the bullwhip effect is graphically
displayed in Figure 4.8. The common symptoms of the bullwhip effect include delayed
new product development, constant shortages and backorders, frequent order cancel-
lations and returns, excessive pipeline inventory, erratic production scheduling, and
chronic overcapacity problems (Min, 2000). For example, in the $300 billion grocery
industry, the bullwhip effect may account for $75 to $100 billion worth of unproduc-
tive pipeline inventory, because 5% variation in end-customer consumption can result in
300% to 400% variation in downstream suppliers’ production (Artzt, 1993). In general,
the bullwhip effect can increase total business operating costs by 12.5% to 25% (Lee et
al., 1997). Metters (1997) also estimates that the elimination of the bullwhip effect could
increase company profits by an average of 15% to 30%.

114 Chapter 4: Demand Planning and Forecasting



True end-consumer
Over-supply due demand
to phantom

demand

Real
Shortage

Real
Shortage

Volume

Production plan

»
>

Time

Figure 4.8. Supply-demand misalignment caused by the bullwhip effect

Potential Causes of the Bullwhip Effect

The bullwhip effect can be caused by a number of management failures and mistakes, as
summarized next (Min, 2000):

Information failure—Product proliferation, diversity, and demand uncertainty
make it increasingly difficult for manufacturers, suppliers, and retailers to pre-
dict and plan for orders and production volume. In particular, during the period
of continuous product shortages, overzealous downstream suppliers and retailers
tend to over-order and stockpile their shelves with excessive inventory to catch
up with previous demand, thus creating “phantom demand,” which in turn trig-
gers over-production in the supply chain. Therefore, a lack of accurate demand
information is one of the primary causes of the bullwhip effect.

Chain complexity—In a typical chain structure, middle men such as distributors
are considered sales agents of manufacturers and often represent multiple manu-
facturers with diverse products. As such, channel intermediaries such as distribu-
tors by nature cannot match the quantities and characteristics of products desired
by the ultimate end customers to those of products provided by manufacturers.
For this reason, the presence of channel intermediaries complicates the supply
chain and subsequently increases order cycle time throughout the entire supply
chain. Therefore, the chain complexity that further blurs supply chain visibility
can add up to forecasting difficulty and the subsequent bullwhip effect.

Product proliferation—As many mass-merchants such as Walmart, Sears, and
Target are demanding more diversified product lines and tailored services to meet
the specific needs of different segments of customers, there has been an explo-
sive proliferation of products offered to customers in terms of color, design, and
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function. Such product proliferation may significantly increase the chain com-
plexity and demand volatility, which in turn causes the bullwhip effect.

* Sales promotion—Today’s savvy customers tend to shop only when a sales
promotion in the form of coupons, rebates, and seasonal discounts is available.
This shopping pattern often results in peaks and valleys of customer orders and
correlates with frequent price changes. Although a sales promotion is intended to
benefit end customers, many downstream distributors also tend to stockpile huge
amounts of promotional inventory with an expectation of a future price increase.
Therefore, a sales promotion is likely to create phantom demand throughout the
supply chain, contributing to over-order, over-production, or temporary product
shortages.

* Economies of scale—To exploit cost-saving opportunities resulting from econo-
mies of scale, many firms prefer to order on a periodic basis so that they can
accumulate orders large enough for volume purchasing or freight consolidation.
Such periodic ordering is likely to cause a so-called “hockey stick” phenomenon
(order surges at the end of month, quarter, or year), which not only amplifies
order variability but also increases order cycle time. For instance, with the wid-
ening spread between truckload (TL) and less-than-truckload (LTL) rates in the
wake of transportation deregulation, a growing number of firms are prompted to
aggregate small orders into larger shipments by delaying shipments until a suf-
ficient amount of volume is created. Such freight consolidation can substantially
increase order cycle time, thus exacerbating the bullwhip effect.

* Speculative investment behavior—In years of economic upturns, many firms
tend to perceive product shortages as the loss of market share or revenue, thereby
triggering a period of over-investment and production. For instance, encouraged
by various forms of government incentives such as increased local content rules,
preferential loans, and government bailouts, many automakers in Asia substan-
tially increased their production capacity in the early 1990s and were left with
a huge amount of inventory as the growth rate of auto sales declined. Such a
speculative investment behavior may have contributed to the serious financial
trouble and subsequent major restructuring of the Korean auto giant Kia and
the Indonesian national auto-maker, Bimantara in the 90s. Because speculative
investment behavior often impedes a firm’s ability to match supply and demand,
it aggravates the bullwhip effect.

Chapter Summary

The following summarizes key takeaways from this chapter:

* Demand planning enables the company to develop production plans that, in turn,
impact capacity, marketing, logistics, financial, and workforce plans. Therefore,
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poor demand planning is the main source of business failures. Poor demand plan-
ning is often the byproduct of inaccurate demand forecasting, misunderstanding
of demand priorities, lack of information sharing among trading partners, and
bullwhip effects.

Demand forecasting is necessary to project future demand and adjust the current
production capacity to meet future demand. It also determines whether future
demand is sufficient enough to warrant constant production and employment of
workers.

Forecasting techniques are classified into qualitative and quantitative methods.
Qualitative methods are primarily based on human judgment, opinions, and are
subjective and therefore can be biased and relatively inaccurate. Examples of
qualitative methods include the Delphi method, expert opinion, consumer panels,
market research, and historical analogy. Qualitative methods are often used for
long-range forecasts and forecasts for new products.

On the other hand, quantitative methods are based on mathematical formulas and
statistical analyses, which can incorporate a large amount of data at one time into
the forecasting process and can automate the forecasting process using computer
programs. When quantifiable information is available, quantitative methods are
more accurate than qualitative methods because the former can eliminate inad-
vertent human errors. One of the well-known forms of the quantitative methods
is the time-series method, which includes exponential smoothing, moving aver-
age, and trend analysis. Another form of quantitative method is a causal method
that makes a forecast based on the functional relationship between the forecasted
event and the histories of external factors. Examples of the causal method are
regression analysis and econometric methods.

None of the forecasting techniques is perfect. In other words, there is no “one-
size-fits-all” forecasting technique. Therefore, the selection of the right forecast-
ing method for a given situation is crucial for successful demand forecasting. The
common forecasting selection criteria include forecasting accuracy, time hori-
zons, ease of use, flexibility, and data requirements.

Collaborative commerce is a wave of the future for communicating demand to
supply chain partners. It facilitates information sharing among supply chain part-
ners and enhances demand forecasting accuracy throughout the supply chain.

With the advent of e-commerce—especially electronic data interchange—CPFR
(collaborative planning, forecasting, and replenishment) was introduced as a way
to share demand information among supply chain partners and make a joint fore-
cast for future orders. CPFR is known to be useful for reducing order fulfillment
errors, stockout situations and cycle time while improving inventory turnover and
cash flow.
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The bullwhip effect is the leading cause of supply-demand misalignment and
excessive inventory pileups, which incur high inventory carrying costs. The
elimination of the bullwhip effect requires the integration and coordination of the
supply chain to allow for timely flow of demand information throughout the sup-
ply chain.

Study Questions

The following are important thought starters for class discussions and exercises:

A e

= o

10.

Explain what steps are required to manage demand.

What comprises the demand influencing process?

Why is demand forecasting important for business decisions?
What are the differences among the time-series methods?

Compare and contrast three popular time-series methods (i.e., exponential
smoothing, moving average, and trend analysis).

What are the main criteria for selecting the right forecasting method?
Ilustrate forecasting needs in the following business sectors:

* Automobile manufacturers

* Tire makers

* Stock markets

* Trucking firms

*  Music CDs

* Computer software

* Apparel stores

e Supermarkets

* Fast-food restaurants

* Ice cream vendors

* Hot dog vendors at a baseball game

* Appliance stores

Imagine that you need to introduce a new gadget such as the Apple Watch.
Determine which forecasting method is appropriate for projecting the future
demand of such this gadget.

Why do we need collaborative commerce? How is it related to e-commerce?
What are the key differences between traditional forecasting methods and CPFR?
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11. What are the primary causes of the bullwhip effect?
12. How would you prevent or mitigate the bullwhip effect?

Case: Seven Star Electronics: Demand Planning

As a leading global manufacturer, Seven Star Electronics makes and sells a variety of
consumer electronics, including different types of televisions (e.g., LCD, plasma, LED,
OLED, and UHD TVs), DVD players, smartphones, stereo equipment, digital cameras,
refrigerators, washers, and dryers. Its sales and marketing department is hungry for new
ideas that will reverse the recent trend of Seven Star’s declining sales and market share.
However, the market for consumer electronics is commoditized and becomes extremely
competitive because of the short lifespan of products and the growing number of com-
peting manufacturers in low-cost sourcing countries such as China, India, Malaysia,
Thailand, and Indonesia. In particular, Chinese firms such as Haier are selling their
electronic products abroad in ever-greater numbers, and a battle is set to be fought that
may reshape the global marketplace. Adding to concerns, more consumers are demand-
ing new gadgets with fancy design, making some of the old but once popular products
such as flat-screen analog TVs and 60-inch projection TVs obsolete and thus reducing
demand for such products. These changes in customer preferences pressure Seven Star to
lower its product prices to an unprofitable level while sustaining high-quality and speedy
market responses.

Fierce Competition

Consumer electronics represent a mature industry in the United States, Western Europe,
Japan, and the “Four Dragons” (Korea, Hong Kong, Singapore, and Taiwan) in Asia.
Although emerging economies such as China, India, Brazil, and Russia have begun to
pick up demand for some electronic devices such as smartphones, tablets, and digital
cameras, most of the consumers in the emerging markets still do not have sufficient
purchasing power to acquire expensive electronic appliances and high-definition TVs.
Regardless, Seven Star management believes that the best way to attract new customers
and retain old customers is to provide superior customer value with innovative product
design and technological breakthrough. This strategy puts pressure on the short-manned,
scattered manufacturing plants across Far East Asia, Southeast Asia, and the North
America. Due to varying workmanship (worker skills), production schedules, logistics
infrastructure, and labor productivity in different locations of manufacturing plants, it
was increasingly difficult for Seven Star to meet stricter quality standards in the so-
called OECD (Organization for Economic Co-operation and Development) countries,
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including the United States. As a result, rejects for substandard items have been increas-
ing at alarming rates over the last several years and a growing number of unsold prod-
ucts were written off. To make matters worse, Seven Star has been receiving a number
of calls and emails from long-time U.S. customers such as Best Buy, hhgregg, Sears,
Target, and Walmart, complaining about late shipments and lack of post-sale repair ser-
vices. These mass-merchants often advertise promotions for the sale of consumer elec-
tronics during the holiday seasons, such as the Independence Day, Thanksgiving, and
Christmas holidays. Therefore, their promotional success depends heavily on on-time
delivery and error-free order fulfillment. Seven Star management knows that losing big
customers such as Best Buy, hhgregg, Sears, Target, and Walmart would be disastrous.
Given that Seven Star invested a huge amount of money to establish its brand recog-
nition in the North American market, the loss of those high-profile customers would
spell serious trouble. To deal with the current crisis, Seven Star has decided to focus on
the curved ultra-high-definition (UHD) 4K (4,000-pixels-wide) TV as a case in point
because it is a high-margin new product and potential cash cow with mesmerizing tech-
nical features, including connection to online interactive media, wireless audio speakers,
optional 3D views, and instant access to movies with Netflix, videos with YouTube,
music with Pandora, photos with Flickr and Picasa, and social apps such as Facebook.

Tricky Demand Planning

Demand planning starts with the marketing division, which determines the forecast

for flat-panel HDTVs (both LCD and plasma) by month for the next year. Then they
pass it along to the production division in the North American manufacturing plant in
Mexico. Because the marketing division’s forecasts are usually off target, the produc-
tion managers want to increase the manufacture of products by 10% or more as safety
stock. However, given the very short shelf life of new products, any inventories of new
products exceeding the six months’ supply are considered “obsolete.” Fearful of rapid
obsolescence, Seven Star’s production managers always wonder how conservative they
should be in projecting future demand. From time to time, conservative projection has
been a major source of late delivery problems and the subsequent loss of sales. In partic-
ular, product shortages resulting from delayed shipments increased missed sales oppor-
tunities for Seven Star’s major customers (especially) during the end-of-the year holiday
season.

Because the marketing division provides crucial information related to future cus-
tomer demand and sales projections, a team of production managers, including Mr. John
Little, decided to ask for demand-related information from the marketing division on a
periodic basis. However, Shirley Simmons, the company’s chief marketing officer, indi-
cated to John that her forecasts were often based on the limited sales history of the old
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analog TVs and she never knew what future demand might be for relatively new prod-
ucts such as curved UHD 4K TVs. She seemed to presume that things do not change
much from year to year and from one TV model to another, despite the fact that the sale
of big-ticket items such as UHD 4K TV could be seasonal due to its high price tag, rang-
ing from $1,300 to nearly $40,000. For example, in the United States, many end custom-
ers tended to defer their purchase of HDTVs until they receive their tax refunds some-
time during late spring or early summer. Otherwise, they tended to buy those products
near or during the holiday seasons as special gifts to their families, friends, relatives,
and acquaintances. Although worldwide shipments of UHD 4K TVs have soared around
20-fold during last year, their sales momentum can get stalled due to rising cable service
fees and the unexpected delay of UHD broadcasting and 4K streaming. Considering the
aforementioned complicated forecasting dynamics, Shirley’s simplistic thought was not
very helpful for John in addressing the ongoing demand forecasting problem. Therefore,
John was somewhat frustrated.

Instant Lesson

While attending the recent supply chain management conference in San Diego, John
learned from one of the renowned keynote speakers that Walmart and Target success-
fully implemented the so-called “collaborative planning, forecasting, and replenishment”
(CPFR) to improve demand forecasts for their upstream supply chain partners (i.e., sup-
pliers) such as Warner Lambert. After he heard that story, John felt as if he saw light

at the end of the tunnel. Because both Walmart and Target are Seven Star’s customers,
John was wondering if his company could embrace CPFR. With limited knowledge

of CPFR, John does not know what it takes to adopt CPFR, to whom he needs to talk,
whether its benefits are warranted, and how costly it will be to implement CPFR. John
calls a series of meetings with his marketing counterpart, Shirley, and purchasing execu-
tives from both Walmart and Target. In the meantime, he needs to develop an immediate
forecast for a newly designed 55-inch curved UHD 4K TV, which is considered to be
one of the largest screen HDTVs on the U.S. market. At this juncture, the only informa-
tion available to him from the marketing division is the past four-year sales history of
the flat-panel 42-inch LCD TV. This information is summarized in Exhibit 4.1.
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Exhibit 4.1. Four-Year Sales History for the 42-inch LCD TV in the U.S. Market

Past Sales Patterns

Month Year 1 Year 2 Year 3 Year 4 (Latest)
1 55,212 39,873 42,167 67,555
2 57,315 47,566 54,329 65,674
3 23,457 34,675 25,340 47,897
4 28,363 43,056 50,092 71,235
5 34,679 37,891 41,034 55,543
6 47,890 44,123 39,098 49,875
7 51,237 48,145 41,790 58,761
8 27,894 21,367 30,989 45,670
9 34,525 29,876 27,896 35,987
10 44,790 35,784 36,098 44,982
11 67,899 57,980 65,541 69,845
12 73,598 74,675 69,312 98,310

Note: The sales figures shown in the table are the number of units actually sold each month. Some products returned

in the following month may have been included in preceding monthly figures.

Discussion Questions

1.

Can you suggest any changes in the forecasting practices that will improve the
company’s forecast and customer services?

How would you formulate a long-term global supply chain strategy that will help
the company retain valued customers such as Best-Buy, hhgregg, Sears, Walmart,
and Target?

Which factors will impact the forecasting accuracy of Seven Star’s curved UHD
4K TV?

Which forecasting method is most appropriate for projecting the demand of a
new product like Seven Star’s curved UHD 4K TV?

How would you make your own forecast for the newly designed 55-inch curved
UHD 4K TV in the U.S. market for each month for the next year? Justify your
forecast and explain why it makes sense.

How would you develop a supply chain strategy that can help Seven Star
increase the market share in the U.S. market? This strategy may include recon-
figuration of the current distribution network, relocation/consolidation of current
manufacturing plants, contract manufacturing, logistics outsourcing, and strategic
alliances with business partners.

122 Chapter 4: Demand Planning and Forecasting



Bibliography

Ackerman, K.B. (2000), “CPFR—How it Could Change the Warehouse,” Warehousing Forum,
15(10), 1-2.

Andraski, J.C. and Haedicke, J. (2003), “CPFR: Time for the Breakthrough?” Supply Chain
Management Review, 7(3), 54-60.

Artzt, E.L. (1993), “Customers Want Performance, Price, and Value,” Transportation and
Distribution, 32-34.

Austin, T.A., Lee, H.L., and Kopczak, L. (1997), Unlocking Hidden Value in the Personal
Computer Supply Chain, Unpublished White Paper, San Francisco, CA: Andersen Consulting
Creative Services.

Bailey, C.D. and Gupta, S. (1999), “Judgment in Learning-curve Forecasting: A Laboratory
Study,” Journal of Forecasting, 18, 39-57.

Barratt, M., and Oliveira, A. (2001), “Exploring the Experiences of Collaborative Planning
Initiatives,” International Journal of Physical Distribution & Logistics Management, 31(4),
266-289.

Barrett, J. and Uskert, M. (2010), Sales and Operations Planning Maturity: What Does It Take
and How to Get There?, Unpublished Report, Gartner RAS Core Research Note G00207249,
Stamford, CT: Gartner Group.

Campbell, A. and Goold, M. (1999), The Collaborative Enterprise: Why Links between Business
Units Often Fail-and How to Make Them Work, Reading, MA: Perseus Books Group.

Chambers, J.C., Mullick, S.K., and Smith, D.D. (1971), “How to Choose the Right Forecasting
Techniques,” Harvard Business Review, 49(4), 45-74.

Chase, R.B., Jacobs, F.R., and Aquilano, N.J. (2006), Operations Management for Competitive
Advantage, 11th edition, New York, NY: McGraw-Hill/Irwin.

Collier, D.A. and Evans, J.R. (2007), Operations Management: Goods, Services and Value
Chains, 2nd edition, Mason, OH: Thomson South-Western.

Crum, C. and Palmatier, G.E. (2003), Demand Management Best Practices: Process, Principles
and Collaboration, Boca Raton, FL: J. Ross Publishing, Inc.

Dalrymple, D.J. (1987), “Sales Forecasting Practices: Results from a United States Survey,”
International Journal of Forecasting, 3, 379-391.

Deloitte Consulting (2001), Collaborative Commerce: Going Private to Get Results, New York,
NY: Deloitte Consulting and Deloitte & Touche.

DeLurgio, S.A. (1998), Forecasting Principles and Applications, Boston, MA: Irwin McGraw-
Hill.

Chapter 4: Demand Planning and Forecasting 123



Dyer, J.H. (2000), Collaborative Advantage: Winning through Extended Enterprise Supplier
Networks, New York, NY: Oxford University Press, Inc.

Frank, H.A. and McCollough, J. (1992), “Municipal Forecasting Practice: ‘Demand’ and
‘Supply’ Side Perspectives,” International Journal of Public Administration, 15, 1,669-1,696.

Food Marketing Institute (2006), ECR: Efficient Consumer Response, http://www.fmi.org/
supply/ecr, Chrystal City, Virginia: Food Marketing Institute.

Hurwood, D.L., Grossman, E.S., and Bailey, E.L. (1978), Sales Forecasting, New York, NY:
The Conference Board, Inc.

Inventory Management Report (2002), “CPFR—No Longer a Question of If But When,” IOMA
Inventory Management Report: Improving Logistics and Supply Chain Management, December,
1-14.

Ireland, R. and Bruce, R. (2000), “CPFR: Only the Beginning of Collaboration,” Supply Chain
Management Review, 4(4), 80-88.

Lee, H.L., Padmanabhan, V., and Whang, S. (1997), Information Distortion in a Supply Chain:
The Bullwhip Effect, Management Science 43, 546-558.

Lieberman, D. (2007), TiVo Takes Hit from HDTV Growth, USA Today, August 30, 1B.

McCarthy, T.M. and Golicic, S.L. (2002), “Implementing Collaborative Forecasting to Improve
Supply Chain Performance,” International Journal of Physical Distribution & Logistics
Management, 32(6), 431-454.

Mentzer, J.T., Foggin, J.H., and Golicic, S.L. (2000), “Collaboration: The Enablers,
Impediments, and Benefits,” Supply Chain Management Review, 4, 52-58.

Metters, R. (1997), Quantifying the Bullwhip Effect in Supply Chains, Journal of Operations
Management 15, 89-100.

Min, H. (2000), “The Bullwhip Effect in Supply Chain Management,” Encyclopedia of
Production and Manufacturing Management edited by P. Swamidass, Norwell, MA: Kluwer
Academic Publishers, 66-70.

Min, H. and Yu, V. (2008), “Collaborative Planning, Forecasting and Replenishment: Demand
Planning in Supply Chain Management,” International Journal of Information Technology and
Management, 9(1), 71-78.

Porter, ML.E. (1980), Competitive Strategy, New York, NY: The Free Press.

Reid, R.D. and Sanders, N.R. (2005), Operations Management: An Integrated Approach, 2nd
edition, Hoboken, NJ: John Wiley & Sons.

Seifert, D. (2003), Collaborative Planning, Forecasting, and Replenishment: How to Create a
Supply Chain Advantage, New York, NY: AMACOM.

124 Chapter 4: Demand Planning and Forecasting


http://www.fmi.org/supply/ecr
http://www.fmi.org/supply/ecr

Sheldon, D.H. (2006), World Class Sales & Operations Planning, Ft. Lauderdale, FL: J. Ross
Publishing.

Sherman, R. J. (1998), “Collaborative Planning, Forecasting & Replenishment (CPFR):
Realizing the Promise of Efficient Consumer Response Through Collaborative Technology,”
Journal of Marketing Theory and Practice, 6(4), 6-9.

Shim, J.K. (2000), Strategic Business Forecasting: The Complete Guide to Forecasting Real
World Company Performance, revised edition, Boca Raton, FL: St. Lucie Press.

Steermann, H. (2003), “A Practical Look at CPFR: The Sears-Michelin Experience,” Supply
Chain Management Review, 7(4), 46-53.

Williams, S.H. (1999), “Collaborative Planning, Forecasting, and Replenishment,” Hospital
Material Management Quarterly, 21(2), 44-51.

Yokum, T. and Armstrong, J.S. (1995), “Beyond Accuracy: Comparison of Criteria Used to
Select Forecasting Methods,” International Journal of Forecasting, 11, 591-597.

Chapter 4: Demand Planning and Forecasting 125



This page intentionally left blank



5

Inventory Control and Planning

“There are two ways to extend a business. Take inventory of what you are good at and

extend out from your skills. Or determine what your customers need and work backward,

even if it requires learning new skills.”
—Jeff Bezos, CEO of Amazon

Learning Objectives

After reading this chapter, you should be able to:

Understand the basic elements of inventory management.
Evaluate the impact of inventory management on the level of customer services.
Comprehend the different types and functions of inventory.

Identify the components of inventory carrying costs and ordering costs and then
estimate costs associated with inventory.

Classify inventory into ABC categories and learn to use an appropriate inventory
review system relevant to ABC categories.

Develop the tools to measure inventory performances such as inventory turns and
accuracy.

Determine optimal order quantity and reorder quantity under different business
environments.

Find ways to improve inventory turns.

Understand the differences among EOQ, MRP, DRP, and JIT and their suitability
for various kinds of inventory planning and control.

Understand new ways of controlling and planning inventory, including vendor-
managed inventory.
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The Principles of Inventory Management

Inventory is an idle asset, in various forms, held for current and future use (sale or dis-
tribution). Because an idle asset represents an underutilized resource, inventory can end
up being a financial burden for the company. Despite the risks associated with inventory,
many companies want to keep inventory to meet anticipated customer demand and not
lose sales opportunities. Without inventory, it is difficult to make products available to
customers when they are needed. Indeed, inventory is regarded as a viable alternative
for future production and procurement. Therefore, inventory is often perceived to be a
necessary evil for meeting customer service requirements. In particular, inventory can be
problematic when it exceeds actual customer demand or it becomes obsolete. As a gen-
eral rule of thumb, inventory is considered to be “excess” when the amount of inventory
at hand exceeds the 12-month projected customer demand. Inventory is considered to be
“obsolete” when it has no forecasted usage and little or no usage in the past six months.
Either excess or obsolete inventory will be wasted, because many companies will sell
such inventory at a discounted price or write it off to free up storage space and ease their
tax burden. Considering these two contrasting faces of inventory, the careful policies,
planning, and control are necessary to keep the right amount of inventory at the right
place essential for customer service and to keep the cost of maintaining inventory at
minimum. Therefore, inventory management is more than inventory control. In general,
an inventory management principle is composed of a three-step process:

1. Developing inventory policies
2. Planning inventory
3. Controlling inventory

These are further subdivided into the various components described in Figure 5.1
(Bernard, 1999).

Developing Inventory Policy as It Relates to Targeted Customer
Service Levels

i

Planning Inventory Based on Demand Patterns and Production
Schedules

- =

Controlling Inventory through Systematic Reviews, Adjustments,
Transfer, and Cycle Counting

Figure 5.1. Key components of the inventory management principle
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Functions of Inventory

Despite the pitfalls of holding inventory, there are a number of reasons why many orga-
nizations keep inventory. These reasons are directly tied to the functions of inventory
described next:

Buffer inventory—This is an extra cushion that is kept over an extended period
to prepare for unexpected demand surge and subsequently prevent potential
stockouts. This kind of inventory is often needed to reduce the risk of shutting
down the production line and distribution disruptions. The buffer inventory is
also called safety stock.

Lot-size inventory—This is inventory accumulated as a result of over-
purchasing and over-production to take advantage of economies of scale. To
elaborate, many organizations purchase some products in volume to exploit
quantity (volume) discount or freight discount opportunities. Also, a company
can reduce per-unit setup costs by mass-producing goods at once. This kind of
inventory is also called cycle stock.

Anticipation inventory—This is inventory built up in anticipation of future esti-
mated demand, price increases, promotional campaigns, seasonal fluctuations,
labor strikes, or plant shutdowns. This kind of inventory helps maintain level pro-
duction or distribution that prevents overtime or idle time in the future. The sea-
sonal inventory that is kept for the upcoming Thanksgiving holiday or Christmas
season is a good example of anticipation inventory. Another example includes
speculative inventory that is kept to protect the company from future price infla-
tions or product shortages.

Pipeline (or transit) inventory—This is inventory that exists due to transporta-
tion time lag. In other words, products in transit can be considered to be inven-
tory because products that were pre-ordered but have not reached warehouses,
distribution centers, or retail stores are still not available for customers. This kind
of inventory can be reduced by using a faster mode of transportation.

Decoupling inventory—This is inventory that makes every stage of the sup-
ply chain independent of any unexpected supply chain disruptions. For instance,
machine breakdowns during the manufacturing stage will shut down the produc-
tion process, which can subsequently create either shortages of work-in-process
inventories at the next production stage or product shortages at the following
distribution stage. Therefore, decoupling inventory kept between various

stages of the supply chain will allow paced production and distribution without
interruptions.
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Types of Inventory

In terms of product transformation processes, inventory can take a variety of forms.
These forms are generally classified into raw materials, parts/components, work in pro-
cess, finished goods, and supplies. Here are detailed descriptions of these forms:

* Raw materials—Raw materials are virgin physical resources or items that are
purchased from external organizations or extracted from natural sources such as
mines to be used for making parts/components or products. Examples include
steel (or iron ore) for the nuts and bolts, plastic for the automobile dashboard,
glass for windows, wheat for bread, aluminum for a bucket, and rubber for tires.

* Parts/components—Parts and components are major ingredients that will make
up a finished product and make it function properly. Examples include a battery
and engine for an automobile, a hard drive for a personal computer, a dust bag
for a vacuum cleaner, and a knob for a desk drawer.

*  Work in process—Work in process (WIP) refers to items that are still in the
manufacturing process and are waiting to be processed within the supply chain.
WIP often plays the role of decoupling inventory.

* Finished goods—Finished goods are completed items that are ready for sale or
distribution. In other words, finished goods are the ones that do not require any
more of the transformation process.

* Supplies—Supplies are items (including finished goods) needed to get engaged
in the production process, but do not comprise the finished product. Examples
include maintenance, repair, and operating (MRO) supplies; pencils, pens, and
paper needed for drawing the blueprint of a newly designed automobile; and light
bulbs that allow the worker to get engaged in the process of producing an auto-
mobile engine inside a dark manufacturing plant.

Inventory Classification

With the growing need for customization of products, many manufacturers have diversi-
fied their product lines. For instance, milk products can be categorized into several dif-
ferent stock-keeping units (SKUs) such as whole milk, 2% low-fat milk, zero-fat milk,
lactose-free milk, chocolate flavor milk, and so forth. Such product proliferation can
overwhelm the task of managing all SKUs with equal attention. Therefore, priorities
should be set to handle inventories. One of the systematic ways of classifying
inventories with respect to their priorities includes a classic Pareto principle, where
approximately 10% to 20% of the inventory accounts for approximately 60% to 80% of
the total inventory value, or 80% of the sales volume is typically accounted for by 20%
of the products (customers). This principle originated from the Pareto principle, named
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after a nineteenth-century Italian economist Villefredo Pareto, who discovered that a
“vital few” (about 20% of the population) controlled a vast majority (80%) of the wealth
in Milan, Italy. The Pareto principle, based on the observation that many situations were
dominated by a very few elements, was broadened to classify inventory into several dif-
ferent categories with respect to their priorities. The most popular inventory classifica-
tion schemes include critical value analysis and ABC inventory analysis, which will be
discussed in detail in the following subsections.

Critical Value Analysis

Critical value analysis is frequently used by military organizations, which “subjectively”
classify inventory items by assigning point values for three to five categories. The man-
ner in which inventories are classified by critical value analysis is summarized in Table
5.1. Examples of the top-priority items might include ammunition and rifles, whose
shortages can jeopardize solders’ lives. Examples of high-priority items might include
military vehicles such as Humvees and armored vehicles, whose shortages can under-
mine the soldiers’ fighting capability. Examples of medium-priority items might include
military tents and shovels whose shortages would not create life-threatening situations
for soldiers but are needed for their comfort. Examples of low-priority items might
include military uniforms, shirts, and underwear, which are not essential for combat
readiness.

Table 5.1. An Inventory Classification Made by Critical Value Analysis

Category Item Features

1. Top priority No stockout—critical items

2. High priority Essential, but limited stockouts permitted

3. Medium priority Necessary, but occasional stockouts permitted
4. Low priority Desirable, but stockouts allowed

ABC Inventory Analysis

ABC inventory analysis classifies inventory items or SKUs into three categories—“A”
items, “B” items, and “C” items—according to the total annual dollar usage. ABC inven-
tory analysis was initially developed in 1951 by H. Ford Dicky of General Electric to
categorize inventory items into three classes according to relative sales volume, cash
flows, lead time, or stockout costs. Potential criteria for the ABC classification scheme
include the following:

¢ Annual dollar volume of the transactions for an item
e Unit cost (price)
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* Scarcity of materials used in producing an item

* Availability of resources (e.g., manpower, facilities) to produce an item
* Lead time

» Storage requirements (e.g., refrigeration) for an item

* Pilferage/shrinkage risk, shelf life

* Cost of running out of stock

* Engineering design volatility

A rule of thumb for illustrating the ABC classification scheme is shown in Table 5.2.

Table 5.2. An Illustration of the ABC Classification Scheme

Question Classification

1 Annual usage > $50,000 A
2 Unit cost (price) > $500
3. Leadtime > 6 months
4 Shelf life < 3 months

$10,000 < annual usage < $50,000 B
$100 < unit cost < $500
3 months < lead time < 6 months

R .

3 months < shelf life < 6 months

Annual usage < $10,000 C
Unit cost < $100

Lead time < 3 months
Shelf life > 6 months

bl

Figure 5.2 graphically depicts the results of ABC classification scheme. Table 5.3a

summarizes the degree of control and planning associated with the ABC inventory clas-
sification scheme. Table 5.3b provides specific guidelines for managing different types

of inventories (A Comprehensive Guide on Materials and Supply Chain Management,
2007).
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Figure 5.2. The graphical display of the ABC classification scheme

Table 5.3a. ABC Inventory Control and Planning

ltem Degree of Control | Type of Records | Lot Size Frequency of Review Size of Safety Stocks
A Tight Accurate and Small Continuous (frequent) Small
complete
B Moderate Good Medium Occasional Moderate
C Loose Simple Large Infrequent Large

Table 5.3b. ABC Inventory Management Guidelines

ltem | Management Purchasing Strategy | Potential Sources Frequency of Follow-ups
Responsihility of Supply Deliveries
A Senior manager Centralized Multiple Weekly Frequent
purchasing
B Middle level manager | Either centralized or | Double or more Every three months | Periodic

decentralized

C Delegated to a floor- | Decentralized Single or double Every six months Occasional
level employee or purchasing
inventory clerk
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Because a shortage or unavailability of higher-dollar usage or fast-moving items can
have a greater adverse impact on the customer service level, different customer service
strategies should be developed in accordance with the ABC classification, as illustrated
in Table 5.4.

Table 5.4. Customer Service Strategies in the ABC Classification Scheme

ltem Percent of | Customer Service | Weighted Customer Management Strategy
Sales (1) Level (2) Service Level
B)=(1) X (2)
A 70% 99% 69.3% * Frequent evaluation of forecasts
* Frequent (at least once a month) cycle
counting

* Daily updates of records

* Frequent review of order quantities
» Small orders

* Frequent follow-up

B 20% 95% 19% « Quarterly cycle counting
* Medium size orders

C 10% 90% 9% * Periodic review or visual replenish-
ment (two bin system)

Total: 97.3% * Large order quantities

* Count items infrequently

Independent Demand Inventory Control and Planning

Because the inventory characteristics tied to demand patterns require a different
inventory control mechanism, inventory is often classified as either independent demand
inventory or dependent demand inventory. Independent demand inventory refers to

an item whose demand is unrelated to other items and is therefore not affected by the
demand patterns of the other items. Examples include finished goods representing the
outbound flow of the supply chain, such as automobiles, furniture, apparel, appliances,
televisions, and personal computers. It also includes supplies such as pens, pencils, and
paper. On the other hand, dependent demand inventory refers to an item whose demand
is a direct result of a need for some other item and is therefore not subject to random
demands of end customers. For example, the need for Halloween candies will drive a
demand for sugar. Similarly, the need for sofas will increase a demand for fabrics or
leather. Examples of dependent demand inventory are raw materials (e.g., oil, chemicals,
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corns, steel), parts/components (e.g., batteries, tires, windows, computer chips), and sub-
assemblies. Dependent demand inventory typically represents the inbound flow of the
supply chain and often requires bulk shipments. In the following subsections, several
inventory models intended for controlling independent demand inventory are introduced.

Economic Order Quantity Model

In determining the level of inventory replenishment and the order timing, one of two
types of multiple-period inventory systems can be used: a perpetual system (fixed order
quantity or continuous inventory or Q-model) or a periodic system (fixed order interval
or P-model). As summarized in Table 5.5, in a perpetual system, a new order is triggered
whenever the inventory level reaches a specified (predetermined) level, called a reorder
point. Because the inventory level is constantly monitored under this system, the reaction
time to stockouts will be quicker and consequently the risk of stockouts will be reduced.
Therefore, a perpetual system is appropriate for controlling more expensive and critical
items such as replacement parts and supplies, although it would be time-consuming to
manage. Here are the pros and cons of the perpetual system:

* Advantages
* The order size (e.g., economic order quantity) is optimal and meaningful.
* Itis relatively insensitive to forecasting results and parameter changes.
» Safety stock is needed only for the lead time period.
» Easier to uncover shrinkage and theft.

* Stock level at any given point in time is updated on continuous or real-time
basis.

* Disadvantages
* The order quantity may not be changed for years.
* C(lerical errors and mistakes in record keeping make the system impotent.

* Numerous independent orders may result in high purchasing and transporta-
tion costs.

* Opportunities for placing large aggregated orders, which can result in dis-
counts, may be reduced.

On the other hand, in a periodic system, a new order is initiated on a periodic basis
(e.g., every Tuesday, at the end of every month) to bring the inventory level back up to
a desired (predetermined) target level. Depending on demand fluctuations, order size
will vary from one order to the other. Also, due to less-direct control and little inventory
recordkeeping, this system may result in either larger inventory levels or inventory short-
ages. This system is often used in grocery stores, drug stores, and mom-and-pop retail
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stores. Between these two contrasting systems, an economic order quantity (EOQ) makes
more sense for a perpetual system under which the same order amount that minimizes
total inventory costs can be placed throughout the year.

Table 5.5. The Differences between the Perpetual System and the Periodic System

Perpetual Periodic
Order Quantity Fixed Variable
Order Period Variable Fixed

Predetermined Value

Reorder point

Target inventory

Safety Stock

Less

Large

Stockout Possibility

During lead time (less stockout possibility)

During lead time and cycle time

Time to Maintain

Lengthy due to perpetual recordkeeping

Shorter

Type of ltems

High-priced, critical, important items

Low-priced, less important, and multiple
type goods

An economic order quantity (EOQ) is referred to as an optimal order quantity that
minimizes total annual inventory cost and answers the questions of how much and when
to place a replenishment order. Its concept has been around since the early 1900s and is
generally credited to Ford Harris of Westinghouse. EOQ is derived under the following

assumptions:

* Demand for products is known with certainty and is constant over time.

* Lead time (time between the placement of an order and its receipt) is constant.

* The unit price of a product is constant over time. Also, the unit price of the prod-
uct remains the same regardless of order quantity; that is to say, there are no
economies of scale.

* Ordering and setup costs are fixed and constant.

* All demands for products will be met; therefore, no shortage or backorder will be

allowed.

* Products are ordered independently of each other.
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Under the preceding assumptions, EOQ can be determined by minimizing the total
annual inventory cost, which is composed of annual inventory carrying (holding) cost
and annual ordering cost. The annual inventory carrying cost is further subdivided into
four cost components: cost of capital, inventory service, storage space, and inventory
risk, as shown in Figure 5.3, which also illustrates the detailed cost components of the
inventory carrying cost. Among these, cost of capital is usually the largest component of
the inventory carrying cost. The inventory carrying cost can be calculated by multiply-
ing the average inventory level by the annual carrying cost per unit. The annual carrying
cost per unit can be estimated by multiplying the annual inventory carrying charge (in
percentage) by the unit price of the product.

Inventory carrying cost

pd

Cost of capital Inventory service cost Storage space Inventory risk
Inventory Taxes Warehousing Obsolescence
investment cost

[ [ [
Insurance cost Cost of leasing ‘ Damage |
or renting
Material .
handling Land purchase Shrinkage

Pilferage

Figure 5.3. Key components of annual inventory carrying cost

As opposed to inventory carrying cost, which includes both fixed and variable cost
components, ordering cost is a variable cost incurred from the point of order placement
to the point of order receipt. Therefore, the ordering cost is typically composed of order
placement and order receipt costs (see Bernard, 1999). These costs can be further subdi-
vided into a variety of cost components, as shown in Figure 5.4.
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Ordering cost

/\

Order placement cost Order receipt cost
Placing order Purchasing

* Invoice approval/processing
| + Communications

+ Expediting
* Reports

Writing order

I Receiving and Incoming Inspectioning
Filing order * Receiving order
* Incoming inspection/Disposition processing
« Purchase order receipt processing
* Material handling

Accounting
+ Matching receipts to invoice
« Processing inventory receipts
» Documentation
* Invoice payments
« Data processing

Figure 5.4. Key components of annual ordering cost

By summing both inventory carrying cost and ordering cost, the company can calcu-
late total annual inventory cost (TC). It is mathematically expressed as follows:

TC = (inventory carrying cost) + (ordering cost)

= (average inventory level) X (unit price X inventory carrying charge in

percentage) + (order frequency) X (ordering cost per order)

= (%P~i)+(§$) (5.1)
where Q = order quantity to be determined

P = unit price of product

i = inventory carrying charge in percentage

D = annual demand

S = ordering cost per order

By taking derivatives with respect to Q, the optimal value of Q can be determined as
follows:
daTC _P-i DS (52)

0 2 0
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This equation can be rewritten as:
0=t DS (5.3)
2 0
S (5.4)

D
0’

EOQ (optimal order quantity Q) = /@ = /@ (5.5)
P-i H

where H = unit inventory carrying cost

Il
2

Once EOQ is determined, order cycle time can be determined like so:

Order cycle time = (annual working days)/(order frequency)
- _W _WEOQ (5.6)
D/EOQ D

where W = annual working days

The reorder point at which a new order should be placed to replenish inventory can
be calculated as follows:

R = (expected daily demand) X (lead time in days) + safety stock
= d-LT + safety stock 5.7

where
d = expected daily demand
LT = lead time in days

To illustrate how the EOQ model works, let’s suppose that an auto part store in
Chicago would like to replenish its battery products for the upcoming winter season,
during which many automobiles are expected to replace their dead batteries. Based on
the last several years of sales history, the store’s estimated annual demand for batteries
is 1,800 units. The unit price of a new battery is $100, and its inventory carrying charge
is estimated to be 25%. Its ordering cost per order is $25. Table 5.6 summarizes all the
parameter values needed for determining the optimal order quantity.

Table 5.6. Parameters for Determining EOQ

Parameter Value

Annual demand 1,800 units

Unit price (P) $100

Inventory carrying charge (i) 25% (or .25) annually
Ordering cost per order (S) $25

Annual working days (W) 300 days

Lead time (LT) 5 days
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. . . . 2(1,800)(25)
Using Equation 5.5 and the data contained in Table 5.6, EOQ equals ,|——————,
: (100)(0.25)
or 60 units.

If this store orders 60 units of new batteries, it can minimize its total inventory cost.
By plugging EOQ into Equation 5.1, we can calculate the minimum total inventory cost.

(60)(100)(:25)
2
Second, annual ordering cost would amount to $750, or % Summing up these

First, the annual inventory carrying cost would amount to $750, or

two costs, we see that the minimum total inventory cost will be $1,500. Notice that
annual inventory carrying cost is tantamount to annual ordering cost, when the optimal
order quantity of 60 units of new batteries is ordered. This result indicates that our EOQ
calculation is correct, as displayed by Figure 5.5. Using Equation 5.6, order cycle time

(300)(60)
1800
of batteries should be ordered to replenish inventory. Also, using Equation 5.7, we see

(1800)
300
the inventory level reaches 30 units with no need for a safety stock, a new order should

be triggered to avoid a stockout situation.

turns out to be , which is ten days. This means that every ten days, 60 units

that the reorder point turns out to be X 5, or 30 units. This means that whenever

D

2

. Q
- =Q+ L
0 Total inventory cost 5 (H) Q (S)
)
° /
k-]
£
|2
% N Carrying cost = Q (H)
E
c
c
<

Ordering cost = % (S)

\—fEOQ Order size (Q)

Figure 5.5. The total inventory cost curve for determining the optimal order quantity
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Quantity Discount Model

The EOQ model introduced earlier is based on six assumptions. However, some of those
assumptions might not be representative of actual situations in practice. For example,

if you buy two pairs of shoes, it is not uncommon that some shoe stores will offer you

a 50% discount for second pair during the sales period. Likewise, many suppliers offer
volume discounts on products if a certain volume of product (so-called price-break quan-
tity) is purchased at once. In this situation, because the order quantity affects the unit
price of order product, the annual purchasing cost should be added to the total inventory
cost. Therefore, the total inventory cost equation can be expressed as follows:

TC = inventory carrying cost + ordering cost + purchasing cost

= %Pk.i)+(gS)+Pk-D (5.8)

where
Q, = order quantity k™ discount interval
P, = unit price of product at price break quantity k
D = annual demand (daily demand X annual working days)

From this equation, a straight EOQ formula cannot be derived due to the chang-
ing unit price of the product according to order quantity. Therefore, as displayed in
Figure 5.6, the total inventory cost curve with multiple price breaks would be discrete,
as opposed to the continuous curve associated with the basic EOQ model shown earlier
in Figure 5.4. That is to say, a simple application of the EOQ formula to a quantity dis-
count situation will not produce an optimal order quantity. The multiple step procedure
summarized in Figure 5.7, however, can guide us to find the optimal order quantity
under various price breaks. To illustrate how this procedure works, let’s suppose a local
moving company buys boxes. Its box supplier quotes a price of $1.00 per box for quan-
tities of 10,000 boxes or more, $1.10 per box for orders of 5,000 to 9,999 boxes, and
$1.20 per box for lesser quantities. This moving company operates 200 days per year.
Daily demand for boxes is 250 units, and ordering cost per order is $50. If annual carry-
ing charges are 20% of the unit purchasing price, what will be the optimal order size? To
answer this question, we first calculate the EOQ for the lowest price break point by fol-
lowing the steps described in Figure 5.6. Initial EOQ ( A= $1.00) is 5,000 (units), which

equals [200)(50000) However, if the company orders a quantity of 5,000 boxes, it
(1.00)(.20)

cannot take advantage of a 20-cent discount from the regular price. In other words, this
EOQ is not on the lowest price curve and is therefore considered “infeasible.” Therefore,
this EOQ cannot be an optimal order quantity, so we need to take the next step and com-
pute another EOQ with the next lowest unit price ($1.10). EOQ ( P,= $1.10) is 4,767
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(units), which equals /% . This EOQ is still infeasible, because 4,767 is lower

than the next lowest price break quantity of 5,000. Therefore, we keep calculating EOQ
for the highest unit price which is a regular price of $1.20. This EOQ turns out to be

4,564, or /% . Because the EOQs for two lower-price break quantities

are infeasible, we have to calculate and then compare the total inventory costs using
Equation 5.8. The results of this calculation are as follows:

TC (P,= $1.20, 0,= 4,564) = 2% (120)20) + 2229 50 + (1.20) (50,000)
2 4564

= $61,096

TC (P,=$1.10, 0,=5,000) = 2290 (1 10y20) + 2229 59 + (1.10) (50,000)

 $56.050 2 5000

TC (P= $1.00, 0,= 10,000) = 222 (1 00)20)+ 2229 50 + (1.00) (50,000)

= $51,000 2 5000

From these results, it is apparent that the order quantity of 10,000 units will mini-
mize the total inventory cost because it yields the lowest total cost among the three
options. As such, the optimal order quantity will be 10,000 units. This example illus-
trates that quantity discounts may lead to a larger purchase quantity to exploit purchase
cost savings. However, it should be noted that the lowest total inventory cost will not
always result from the largest order quantity associated with the lowest price break.

k Total inventory cost

Purchasing cost
=PxD

Annual cost

Carrying cost
=(Q/2) x Pxi

Ordering cost
=(D/Q) x S

Price break Q4 Price break Qo
Order size

Figure 5.6. The total inventory cost curve when quantity discounts are available
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Calculate the EOQ for the lowest unit price

Is EOQ feasible?
EOQ=Price break
quantity

Yes

No

Calculate the EOQ for the next lowest unit price €

No

Is EOQ feasible?

Calculate the total cost for the feasible EOQ and all larger
Price break quantities

Select the order quantity with the lowest total cost
=(Q/2)H + (D/Q)S + PD

Figure 5.7. The steps for finding the optimal order quantity under price breaks

Quantity and Freight Discount Model

The increasing commitments of companies to Just-In-Time (JIT) principles forces them
to reassess the basic EOQ model and its variations that fail to solve the dilemma of small
orders incurring high freight costs versus large orders incurring high inventory carrying
costs. The dilemma has become more serious than ever before because recent transporta-
tion deregulatory laws broaden cost differentials between small and large orders. Such a
dilemma can be solved by developing an improved inventory model that not only main-
tains a simple principle of the EOQ model, but also identifies an optimal order quantity
when both volume and shipping discounts are available.

Prior to presenting the model, we make the following underlying assumptions:

¢ Demand is known and continuous at a constant rate.

* The discount price or freight-rate applies to “all units” purchased. That is, once
the ordered quantity exceeds the specified minimum amount for the discount or
freight rate, the same unit price or freight rate is applied to every ordered item.

* The buyer is responsible for paying the freight cost. In other words, the buyer
incurs all transportation costs, including in-transit carrying costs, because he or
she bears the risk of damage or loss in transit.
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* Transit (lead) time is known and deterministic. More importantly, in-transit
inventory carrying costs are directly proportional to average transit time.

Within the framework of the inventory theoretic model proposed by Baumol and
Vinod (1970), the total annual inventory cost is expressed as follows:

Total Annual Inventory Cost

= total annual direct shipping cost

+ total annual in-transit inventory carrying cost

+ ordering cost + recipient’s inventory carrying cost 5.9

Adding purchasing cost, we see that Equation 5.9 becomes
Total Annual Inventory Cost
= total annual direct shipping cost
+ total annual in-transit inventory carrying cost
+ ordering cost + recipient’s inventory carrying cost

+ purchasing cost

or, more specifically,
= (unit freight rate) X (order size)
+ (cost per unit of time) X (average transit time)
X (order size) + (cost per order) X (number of orders)
+ (average inventory level) X (per unit per year carrying cost)
+ (unit purchasing cost) X (order size) (5.10)
In the presence of volume and shipping discounts, Equation 5.10 can be mathemati-

cally stated using the notations defined in Table 5.7.

Table 5.7. Summary of Notations

(2]
<
3
=
=2

Description

Order quantity in units in the i discount interval

Annual demand requirement

Carrying cost of in-transit inventory per unit per year

Average transit time (lead time) in the i discount interval
Inventory carrying charge (fraction) per dollar of inventory per year
Unit freight rate in i discount interval

=)

—lo|lo

Sl

M| T

Unit purchasing cost at the vendor
Ordering cost per order

The i price-break quantity

The i freight-break quantity

-~ | m|w»n| o
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TC(Qi)=F1D+CtLiD+SQ2+%(Pi+F.1)Hp+PiD (5.11)
By grouping terms in Equlation 5.11, we obtain this:

D Q (5.12)
TC(Qi)z(Fi+CtLi+Pi)D+Sa+7(Pi+Fi)Hp .

By taking the derivative of the annual total cost with respect to the order size (Qi)
and setting it equal to zero, we get the following optimal order size (Qi¥) :

Q= |25 (5.13)
' \(P+F)H,

With all-units quantity and freight-rate breaks, the optimal lot size Qi* is valid (fea-
sible) only if it falls within the discount interval corresponding to its unit purchase and
shipping cost. Consequently, the “local” optimum order size Q,* corresponding to the i

discount interval is as follows:
b, ifQ;<b,, andb, , >t ,
t_, ifQ <b_ andb,_ <t _,

Q, =49 Q ifb_ <Q;<b,andt , <Q; < (5.14)
bl

i-1 —
ifQ >b, andb, <t,
t. ifQ >b andb, >t..

1

If Q;* is not valid, the global optimum order quantity, Qg*, is the local optimum
order quantity, which minimizes the annual total cost function (Equation 5.14) at the cor-
responding Q,*. The following sample problem illustrated in Table 5.8 shows the afore-
mentioned logical procedure for determining the global optimum order size.

Table 5.8. Sample Data for the Example

Annual demand requirement = 36,000 units
Ordering cost per order = $100
Carrying cost fraction per unit per year = .10
In-transit carrying cost per day = $2

Order Size Unit Purchasing Cost | Unit Freight Rate | Average Transit Time | Transportation Mode
Less than 500 $50 $20 15 days LTL

500-999 $48 $20 15 days LTL

1,000-1,999 $45 $20 15 days LTL

2,000-3,999 $45 $12 12 days TL

4,000 or above $45 $5 16 days CL
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The sample data represents both quantity and freight rate discount schedules with
three price breaks and freight rate breaks. The purchased items can be shipped via
truck at an LTL rate ($20 per unit) or a TL rate (12 per unit). Herein, a 40% discount
is applied to the TL rate to reflect actual situations. In practice, TL shipment is known
to be faster than LTL shipment (Ballou, 1985). Accordingly, the average transit time of
the LTL shipment is estimated to be 15 days, whereas that of the TL shipment is esti-
mated to be 12 days. In addition, we consider the case where the purchased items can
be shipped via rail at a CL rate ($5 per unit). Because rail is the slowest mode, average
transit time of the CL shipment is estimated to be 16 days.

To evaluate these alternative discount schedules, we first calculate the EOQ for the
lowest price and freight rate. By solving the EOQ formula given in Equation 5.13, we
obtain the following:

EOQ = /2(36000)(100)/50(0.10) = 1200 units.

This EOQ is invalid because it is less than the lowest freight rate break quantity (i.e.,
4,000 units). Because this EOQ value is still less than 2,000 units, the EOQ for the sec-
ond lowest freight rate will be invalid. The largest feasible EOQ occurs at an order quan-
tity of 1052 units because it is within the range of 1,000 and 1,999 units. Based on equa-
tion (5.14), the local optimum quantities to consider are the largest feasible EOQ and
two freight rate break quantities larger than that amount. To choose the global optimum
order quantity among these, we compute the following total costs using Equation 5.12:

TC (1,052) = [20 + 2(15) + 45] (36,000) + 100(36,000)/1,052 + 1,052(65) (0.10)/2

= $3,426,841

TC (2,000) = [12 + 2(12) + 45] (36,000) + 100(36,000)/2,000 + 2,000(57) (0.10)/2

=$2,923,500

TC (4,000) =[5 + 2(16) + 45] (36,000) + 100(36,000)/4,000 + 4,000(50) (0.10)/2

= $2,962,900

Because the order quantity of 2,000 units yields the lowest total annual cost of
$2,923,500, the global optimum order quantity is 2,000 units.

Risk Pooling Model

Risk pooling refers to a strategy of aggregating demand across different stocking loca-
tions by centralizing stocking locations (e.g., warehouses) to reduce demand variability
and subsequently decrease safety stocks. In a risk pooling model, there are two measures
of demand variability: standard deviation, which measures the absolute variability of
customer demand, and coefficient of variation, which measures the variability of
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customer demand relative to the average demand. Coefficient of variation is calculated
as follows (Simchi-Levi et al., 2008):

Coefficient of variation = standard deviation/average demand

The higher the coefficient of variation, the greater the benefit gained from risk
pooling. Also, pooling lead time risk by splitting orders simultaneously may enable
companies to reduce inventories without sacrificing service or significantly increasing
order-processing costs. Another form of risk pooling is to share inventory among differ-
ent retail outlets.

Dependent Demand Inventory Control and Planning

As summarized in Table 5.9, the demand characteristics of dependent demand inventory
are quite different from those of independent demand inventory. Therefore, the inventory
control and planning for dependent demand require different approaches. These include
material requirements planning (MRP), which is referred to as a time-phased, priority-
dependent inventory control and planning system, which calculates the material require-
ments and schedules orders to meet changing demand while minimizing unnecessary
inventories. MRP consists of a set of logically related procedures, decision rules, and
records designed to translate a master production schedule into time-phased net require-
ments, and the planned coverage of such requirements, for each dependent demand
inventory item needed to implement this schedule (Orlicky, 1975).

Table 5.9. Independent Demand versus Dependent Demand Inventory

Characteristics Independent Demand Dependent Demand

Demand pattern Is influenced by market conditions; origi- Is related to the demand for another item;
nates from outside the company. originates within the company.

Order pattern Is often made up of numerous small orders | Is often lumpy (discrete).
(continuous and uniform).

Estimation Might occur at uncertain times; should be Can be better controlled by the company when it
forecasted. occurs; should be calculated (derived).

Example Finished goods, supplies, spare parts, etc. Work in process, raw materials

The main objectives of MRP are to ensure the availability of materials, components,
parts, and subassemblies for planned production by planning manufacturing activities,
delivery schedules, and ordering processes ahead of the actual needs. The principal func-
tions of MRP are as follows:
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Order the right material—i.e., what to order
Order in the right quantity—i.e., how much to order
Order at the right time—i.e., when to order

The basic needs of MRP include

Master production schedule—A forecast of what products need to be made in
the next few months

Bill of material—A recipe that tells you which materials are used, in what quan-
tities, to build each product

Lead time—The time required to obtain or manufacture all products and
materials

Batch size—The maximum amount that can be processed at any one time

Inventory balance—The on-hand stock balance of all your products and
materials

Among these needs, as shown in Figure 5.8, the three primary inputs of MRP are a
master production schedule (MPS), bill of materials (BOM), and the inventory record/
status file (or item master file). To elaborate, MPS is a statement summarizing the
exact quantity and timing of producing finished products that will meet the anticipated
demand. MPS basically drives the MRP process. BOM is often dubbed as a product
structure tree that hierarchically lists all the raw materials, components/part, and subas-
semblies required to produce a finished product. The detailed functions of BOM are to

Provide tree views of needed parts, components, and materials (e.g., manufac-
turer part numbers, defined alternate approved materials, and sequencing for
materials).

Automate the planning and purchasing of materials wi