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ABSTRACT

Market leadership requires effective management of product life cycle, starting from the
launch of a new product until its retirement. In this particular project, an exploratory
study of business practices in the management of products in the decline phase and the
eventual decision of product abandonment is conducted through surveys and interviews
of senior executives from Fortune 500 companies, focusing mainly on food, networking
equipment, medical devices, consumer electronics and retail industries. Actual names of
the companies are not revealed for confidentiality reasons. Also, the implementations,
assumptions and level of acceptance of decision support system (DSS) modules on
product lifecycle management are analyzed. Finally, companies’ business processes are

compared and enhancements to current DSS systems are proposed.
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1. THE PRODUCT LIFE CYCLE CONCEPT

INTRODUCTION

The final phase of a product's life, which is as important as its introduction to market,
must be managed to avoid loss of profits and damaged relationships. For well-
orchestrated product discontinuance, marketing, customer service & support, sales,
supply chain management, manufacturing, and engineering must each play a part in
developing and executing an integrated plan. The potential for excess and obsolescence
must be assessed and mitigated. Having said that, in a business environment where
technological evolution is gaining speed and product proliferation is necessary to satisfy
ever-increasing customer demands, it becomes increasingly difficult to diagnose those
products that are declining. In fact, the lack of management of these types of products,
especially in high-tech, retail and apparel industries, can severely limit the profitability of

companies resulting in obsolete inventories and subsequent write-offs.

A framework of declining product management in a firm could be established as follows:

First, it is important that a set of criteria be established to identify weak products and the
frequency of evaluation. Business strategy, corporate objectives and business
environment should be carefully assessed, and responsible parties should make sure that

the diagnostic measures are aligned with them.

Secondly, all of the firm’s SKUs, products and product lines should be evaluated to
determine which ones are in the decline phase of their life cycle using previously
determined metrics and forecasts. At this stage, possible alternate strategies such as

product repositioning should be considered.

Finally, necessary changes should be made in marketing, finance, R&D and ultimately in
supply chain management, with potential removal of the product/product groups. As an

example, a firm may choose to use a different type of materials management or logistics



system for the slow-moving items: they can be stocked centrally or transported
differently. Similarly, one may use a simple forecasting policy such as average demand
or try to come up with a probability distribution function for the next forecast. An
abandonment strategy should be chosen amongst a number of scenarios: immediately

dropping, “harvesting” the products without any further investing on them, and soon.

The implementation of Enterprise Resource Planning (ERP) systems in recent years
greatly facilitated the collection of business statistics in companies while allowing them
to run fast and frequent diagnostics on thousands of SKUs. More importantly, the
upcoming DSS modules, that use data provided by those ERP infrastructures, promise an
integrated, cross-functional management of product lifecycle. It is safe to say that
today’s powerful servers have enough horsepower to support the ever-demanding DSS

software.

The subsequent chapters will try to shed light on the following questions related to the

management of declining products:

* Are the companies recognizing the need to aggressively manage declining items in
different industries?

* Who are the individuals responsible for identifying declining products and making
the decisions about their management throughout the supply chain and possible
abandonment?

* What are the business processes across different industries? What are the similarities
if any?

* What are the data sources and criteria used to diagnose declining products?

*  What are the data sources and criteria used to abandon products?

* What are the marketing, finance and supply chain management impacts associated
with declining/abandoned products?

* What is the level of penetration of ERP and DSS tools in product lifecycle
management (PLM)?

* How can we further improve the software support?



In Chapter 1, the concept of product lifecycle will be analyzed. This concept provides a
framework for grouping products into homogenous families where similar marketing
channel acceptance, advertising budgets and production/inventory policies can be
established while integrating a set of assumptions about the time-dependent behavior of
product designs, production processes and market participants. Marketing, sales, finance,
production and logistics elements of different product lifecycle stages are also discussed.
As an alternative concept, a brand-focused counter-approach where the validity of
product lifecycle model is questioned is also reviewed. Finally, normative models to
develop product management strategies, such as the PIMS model, the BCG
growth/market share matrix and the market attractiveness/competitive capability matrix,

are briefly analyzed.

In Chapter 2, a literature review is provided to give insights about the models,
methodologies and procedures that have been advocated for use in the management of
declining products. The decision criteria of each model are summarized together with
their strengths and weaknesses. Finally, a new normative model will be proposed with a

supply chain point-of-view.

In Chapter 3, the results from the interviews and surveys are discussed mainly around
consumer electronics, retail, medical device and food industries. These industries
provide striking differences in terms of management of slow moving inventory, but, more

importantly, large companies from these sectors were willing to participate to this study.

In Chapter 4, the current software support is evaluated together with new trends and

directions. Potential enhancements are also proposed.

Finally, conclusions will be outlined in Chapter 5 together with future research

opportunities.



1.1 An Important Aspect of Strategic Product Management

The product life cycle can be the key to successful and profitable product management,
from the introduction of new products to profitable disposal of obsolescent products,
which is one of the main areas of interests of this study. The fundamental concept of the

product life cycle (PLC) in consumer electronics industry can be illustrated as follows:
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Figure 1. Product Life Cycle Stages of Various Products in Consumer Electronics

Most products follow a five-stage product life of introduction, growth, maturity, decline
and termination. Product sales follow an evolutionary process, which initially begins
with a slow ramp up in the introduction stage, with sales growth peaking in maturity, and
sales drop during the decline stage. During the introduction stage low sales volume and
high product introduction costs prevent companies from making net profits, although this
may vary widely from one industry to another. As the sales and production increases,
unit overhead and production costs decreases providing profitability for firms. The

product’s profits reach their highest levels somewhere between growth and maturity
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depending on many factors such as competitors’ action, production function
characteristics, quality improvements and customer preferences. In the maturity stage,
the marketing and production costs may increase due to efforts in maintaining the market
share while providing more diversified products. In turn, this may affect the profits in a
negative way and declining profits may cause weak firms to withdraw from the market.
Unless most firms/competitors leave the marketplace, product profitability and sales will

most likely suffer during the decline stage.

General characteristics of the products and their markets can be summarized in Table 1

and Table 2. (Smallwood, 1973)

INTRODUCTION GROWTH MATURITY
MARKETING
Customers Innovative/High High Income / Mass Mass Market
Income Market

Channels Few Many Many

Approach Product Label Label

Advertising Awareness Label Superiority Lowest Price

Competitors Few Many Many

PRICING

Price High Lower Lowest

Gross Margins High Lower Lowest

Cost Reductions Few Many Slower

Incentives Channel Channel / Consumer Consumer / Channel

PRODUCT

Configuration Basic Second Generation Segmented /
Sophisticated

Quality Poor Good Superior

Capacity Over Under Optimum

SUPPLY CHAIN

Coordination Flexible Tightly Coordinated Good coordination

Table 1. Product Life Cycle Characteristics during Introduction, Growth and
Maturity Stages
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DECLINE TERMINATION
MARKETING
Customers Laggards / Special Few
Channels Few Few
Approach Specialized Availability
Advertising Psychographic Sparse
Competitors Few Few
PRICING
Price Low / Rising High
Gross Margins Low Rising
Cost Reductions None None
Incentives Channel Channel
PRODUCT
Configuration Basic Stripped
Quality Spotty Minimal
Capacity Over Over
SUPPLY CHAIN
Coordination Low Minimal

Table 2. Product Life Cycle Characteristics during Decline and Termination Stages

The supply chain mix can be determined by asking certain key questions: What are the
customers’ service and distribution channel service requirements and what supply chain
strategy should be pursued to meet these requirements? Which strategies are feasible for
a given company? The right supply chain mix would be designed to achieve the
equilibrium between the product portfolio, the life cycles of products within that portfolio
and the company’s multiple performance objectives. This is further elaborated for

consumer electronics, medical devices, food and retail industries in Chapter 3.

1.2 Critique of the Product Life Cycle Concept

Nariman Dhalla and Sonia Yuspeh (Dhalla, Yuspeh, 1976) argued that the PLC concept

was overly simplistic as it suggested that each stage followed another in a strict order



with predictable lengths. According to them, these conditions were not always satisfied
as some items moved almost directly from introduction to maturity, bypassing the growth
stage while others surged to quick peaks of fashion followed by a quick disappearance
from the marketplace. More importantly, it is not unusual to see that some products are
revitalized after a decline stage through successful promotion, product reengineering and

repositioning.

Many product classes have enjoyed and will probably continue to enjoy a long and
prosperous maturity stage. Ivory soap, Jack Daniels whiskey, Davidoff cigars are
examples for products that have been selling for decades without PLC concerns. In fact,
in the absence of technological breakthroughs especially in consumer packaged goods
and food industries, many product classes appear to be indifferent to PLC pressures as
long as they satisfy consumer needs. One of the most thorough studies to validate the
PLC concept for product classes was carried out in 1967 (Polli, Cook, 1967) and found
that observations on sales of over one hundred product categories in the food, health and
personal-care fields did not follow the expected PLC in most cases. The results strongly
suggested that the PLC concept, when used without careful formulation and testing as an

explicit model, is more likely to be misleading than useful.

Dhalla and Yuspeh suggests that marketing-communications models which measure
quantitatively the influence of different elements on sales, can provide advance warning
signals for declining products; The management that uses them will not be misled by

minor sales aberrations into believing mistakenly that a brand has entered declining stage.

In his acclaimed book, “Crossing the Chasm, * Geoffrey A. Moore argues that there is an
abyss between two distinct marketplaces for high-tech products — the first, an early
market dominated by early adopters and insiders who are quick to appreciate the nature
and the benefits of new development, and the second, a mainstream market representing
the rest of the consumers, people who want the benefits of the new technology but who
don’t want to experience all the gory details. He shows that the transition between these

two markets is anything but smooth.



Indeed, Moore has brought into focus the reality that at the time when one has achieved
great initial success in launching a new technology product, creating early success in
sales, one must undertake an immense effort and radical transformation to make the
transition to serve the mainstream market. For both buyers and suppliers, continually
changing products and services challenge their ability to absorb and make use of the new
things, and, fundamentally, companies must refocus away from selling products and
toward creating relationships which buffer the shock of change. There is simply too

much change in this domain for anyone to tolerate over the long haul.

Much of what Moore brings up in his book are especially true due to dramatic changes in
business since 1990s. Rapid advances in technology, increasing deregulation and
globalization have changed the environment. To cope with these changes and achieve
superior performance, business leaders are adapting new paradigms that allow their
companies to work more closely with their traditional and new business partners as well
as their competitors. This improved integration is the very essence of the supply chain
management. Supply chain leaders are constantly reevaluating their linkages throughout
their chain and looking at achieving the business process excellence, while breaking

down their functional silos and reorganizing around core logistics-related processes.

One of the main challenges for every management is allocation of resources throughout
their firm, assigning priorities to such functions as product development, acquisition and
product abandonment while giving full consideration to their company’s overall
corporate strategy and objectives. One of the ways to deal with this issue is product
portfolio analysis and Boston Consulting Group’s (BCG) ‘“Market Share/Growth Matrix”

is the first such method to be discussed.

1.3 The Market Share/Growth Matrix

BCG’s market share/growth matrix suggests that individual businesses can have very
different financial characteristics and strategic options depending on how they are placed

in terms of growth and relative competitive position. The main assumption here is that
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cash flow is a measure of business success, cash use is driven by market growth and cash
generation is an indication of the product’s market share. Based on these assumptions,

the matrix clusters businesses into any one of four broad categories as shown in Figure 2.

Remainder
High .
A “STARS” :> Divested
< :“]H “QUESTION
l:]
Business MARKS”
Growth !—l A Selegted Fewo“
Trow
Rate
(Cash \ /
Use) ov“w
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Low :> Liquidated
High 4 P Low

Relative Competition Position (Market Share) (Cash Generation)

Figure 2. Boston Consulting Group’s Market Share/Growth Matrix

Stars (High Growth, High Market Share): Growing rapidly, these products use large
amount of cash with added expectations of large cash generation. As a result, these
products are often self-financed and can be self-sustained in growth terms. Star products
represent the best growth and investment opportunities for companies and special
emphasis should be given to maintain and consolidate their market leadership.
Sometimes heavy investment beyond the products’ revenue generation capacity is
needed, and this could reduce the margins significantly for those products. Nevertheless,
when the growth slows, large cash generation could be obtained with a maintained
market leadership, thus becoming a cash cow. If star products fail to hold their market
share, they will ultimately become dogs. This frequently happens as businesses attempt
to net large revenues in short term periods by raising prices and not reinvesting, thus

creating opportunities for competitors.



Cash Cows (Low Growth, High Market Share): These products have solid market share
and low costs: they are the main revenue generating items for companies. Cash cows pay
the dividends and interest, provide the debt capacity, pay for the company overhead and

provide the cash for investment elsewhere in the company’s portfolio of businesses.

They are the building blocks of the company.

Dogs (Low Growth, Low Market Share): It is assumed that their poor competitive
position result in poor profits. Because the growth is slow, there is less incentive to
invest in solutions that will lower product costs and make them more competitive. As the
cash requirements exceeds the potential revenue improvements most of the times, these
products frequently turn out to be “cash traps”, likely to absorb cash unless a major
investment is committed. Companies should minimize their exposure to dogs through

product abandonment.

Question Marks (High Growth, Low Market Share): These products are the most
difficult ones to decide upon. Their cash needs are presumably high because of the
market growth, but their cash generation capacity is somewhat limited due to their small
market share. For this type of products, there are usually two alternatives: making the
necessary investments to gain market share or divesting the product/product group. The
first alternative is about funding the business till it achieves market dominance so that it
can become a star and ultimately a cash cow when the business matures. Although large
amount of cash investment is necessary in short term, over the long run, it is the most
viable alternative. On the other hand, if financial backing is unavailable, selling that
portion of the business is the one of the alternatives. It is also possible to milk the

product till it eventually dies, without making substantial investments.

Most companies have their portfolio of businesses scattered all around the matrix.
However, the main goal of the portfolio strategy should be to maintain the position in the
cash cows, and refraining from substantial investments as the market matures. The cash
or profit generated by cash cows should be used primarily to maintain the market
leadership of stars, which are not self-financing most of the time. As the market growth

slows down, the goal is to turn them to cash cows as well. Any remaining funding should

16



be channeled to a selective group of guestion mark businesses. The remaining question

marks should be liquidated or divested like most of the dogs.

In reality, since usually there is only a limited number of market leaders and because
most markets do mature, most of the products fall into the category of dogs. As
mentioned earlier, such products are usually at a cost disadvantage and have few

opportunities for growth at a reasonable cost. A list of possible actions is as follows

(Day, 1977):

* Focusing on a specialized segment of the market that can be dominated, and protected
from competitive inroads. This segment is usually characterized with government

regulations and other barriers of entry.

» Harvesting, which is conscious cutback of all support costs to some minimum level

which will maximize the cash flow over a foreseeable lifetime-which is usually short.
» Divestment, usually involving a sale as a going concern.
* Abandonment or deletion from the product line.

Strategic attempts to use the market share/growth matrix for resource allocation decisions
emphasize company’s preference for a high growth business and the need to maintain
cash balance within the firm. The theoretical or empirical justification for such an

inclination or preference is hard to find according to Wensley. (Wensley, 1981)

1.4 The Company Position/Industry Attractiveness Screen

The GE/McKinsey Company Position/Industry Attractiveness Screen is a method for
determining a product/product group/business’ position in terms of the attractiveness of
the industry and its competitive position. Unlike BCG matrix, it is also designed to
ensure short-term financial strength while guiding the firm’s resources to growth
opportunities. The basic technique for this analysis involves identifying the main criteria

by which the prospects for a business sector may be judged to be favorable or

17



unfavorable and those by which a company’s position in a sector may be judged to be
strong or weak. These criteria are then used to construct separate ratings of “sector
prospects” and of “company’s competitive capabilities” and the ratings are plotted on a

matrix. (Figure 3)

Figure 3. GE/McKinsey Company Position/Industry Attractiveness Matrix

Industry Attractiveness determined by:

= Size

=  Market Growth, Pricing
= Market Diversity
= Competitive Structure
= Industry Profitability

= Technical Role

= Social

= Environment
= Legal

=  Human
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Business Strengths determined by:

= Size

= Growth

= Share

= Position

= Profitability
*  Margins

» Technology Position
= Strengths/Weaknesses

= Image
»  Pollution
» People

A unit’s position on the matrix will determine whether management should invest to
build the business, maintain the position by balancing the cash inflows/outflows, or
harvest/divest the product/product group/business (Figure 3). If changes are forecasted in
industry attractiveness and/or company position, reevaluation of portfolio strategy
becomes an issue. Management can use this matrix to determine how corporate resources

should be allocated while considering projected cash flows and business development.

As many similar methods using subjective judgments regarding the position of product or

business, this method is quite vulnerable to manipulation,

1.5 The PIMS Model

The main objective of the PIMS (Profit Impact of Market Strategy) project was to
empirically determine the leading factors determining a particular business’ profitability.
Performance, operation, financial structure and environment data collected from 200
corporations who were member of Strategic Planning Institute were used to discover
most significant empirical factors for business profitability. In return, companies were
able to assess the profitability of specific business units/products and develop strategies

for those.
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Analysis of data concluded that profitability and cash flow of business/product mostly
depended on nine strategic factors. These nine factors were able to explain 80% of the

variability in profits and they are listed according to their importance:

1. Investment Intensity: Technology and the ways of conducting business determine
the amount of fixed and working capital required. Generally speaking, investment

intensity produces a negative impact on profitability or net cash flow.

2. Productivity: Businesses producing more value added per employee are more

profitable than those that produce lower value added per employee.
3. Market Position: Companies with high market share are more profitable.

4. Growth of the Served Market: The served market is the specific segment of the
total potential market in which the business actually competes. Growth was seen to
be favorable to dollar measure of profit, indifferent to percent measures of profit and

negative to all measures of net cash flow.

5. Quality: Quality defined by customers’ perception and their evaluation relative to
competitors’ products, has an overall positive effect on all financial performance

measures.

6. Innovation and Differentiation: If a business has a strong market position, new

product introductions and extensive R&D efforts seem to enhance the profitability.

7. Vertical Integration: Vertically integrated businesses that operate in mature and
stable markets are observed to be more profitable. The opposite is true when those

companies operate in growing, declining or otherwise changing markets.

8. Cost Push: The rates of increase of wages, salaries, and raw material prices, as well
as the presence of labor unions complicates the nature of the profitability in

companies.
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9. Current Strategic Effort: Companies who execute their strategy well are good
operators. A good operator can improve the profitability of a strong strategic

position.

During the PIMS effort, Strategic Planning Institute has developed a Par ROI and a Par
cash flow model to help decision-makers with the evaluation of their business
performance and strategic alternatives. These models were essentially linear equations
obtained by multivariate regression analysis and they were used to determine the
expected level of ROI and cash flow given a company’s or business unit’s strategic

factors under normal circumstances.

Criticism of the PIMS model was mainly targeted towards the specification of Par models
and the interpretation of the results. The fact that one large model was used to describe
the performance of a wide diversity of businesses seems like an oversimplification. But
the most serious problem according to Anderson and Paine (Anderson, Paine 1978) is the
implication that relationships in the model are causal. Nevertheless, PIMS project was

one of the very few strategy research efforts based on empirical research.

Next, models proposed for management of declining products will be reviewed and a new

normative model will be proposed.
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2. FRAMEWORKS TO MANAGE DECLINING PRODUCTS

2.1 End-of-Life Cycle Product Selection in Product Portfolio Management

The amount of literature focusing on the management of declining products and product

abandonment decision is surprisingly low. In one of the earlier papers, Alexander

(Alexander, 1964), lists the following factors as potential candidates to be used in

detecting weak products:

Sales Trend: If the trend of a product’s sales is downward over time, it deserves

examination.

Price Trend: When the price of a product or group of products has been declining
steadily while the competitors’ prices remain stable over a time, this should deserve

attention.

Profit Trend: A decline in profit, measured in overall dollars or margin of sales,

should deserve careful analysis.

Substitute Products: When a new product completely or mostly replaces an older

product, the older product should be considered for abandonment.

Product Effectiveness: Although this is somewhat more difficult to measure, if a

product loses its effectiveness over time, it should be considered more carefully.

Executive Time: Weak products usually demand an excessive amount of executive
time as compared to normal products. This is an important constraint usually not

considered.

In 1971, Worthing (Worthing, 1971) suggested an annual product evaluation framework

described in two phases. In the first phase, products with lower performance levels for

the present year than the last year were diagnosed based on the following performance

factors: Return on Investment - product profit as a percentage of product production and

marketing costs, Profitability and Sales Percentage.
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Products identified in the first phase were then evaluated in the second phase in more
detail. Management’s evaluations of the past, present and future contribution and the
potential of the product were collected on three major categories of indicators: financial,
marketing and managerial. Scores ranging from poor to excellent were assigned to

following indicators, while each scale is weighted according to their importance.

Financial Indicators

a) Contribution Margin (past three years)
b) Profitability Trend (past three years)
c) Sales Volume Trend (past three years)
d) Price Level Trend (past three years)

e) Present vs. Potential Use of Funds

Marketing Indicators

f) Projected Market Growth (next three years)
g) Market Share Trend (past three years)

h) Product Line Complemental Factor

1) Competitive Distinctiveness

7)) Customer Loyalty

Managerial Indicators

k) Marketing/Sales Personnel Response
1) Distributor/Dealer Reaction

m) Machinery/Facility Utilization

n) Production Personnel Response

o) Present vs. Potential Use of Manpower

Multiplying the 15 scale scores by the appropriate scale weights and summing them

together derived a product’s combined score.

Another commonly used diagnostic tool was the product life cycle concept that was
described in detail in the previous chapter. Products that were in the declining stage in
terms of profitability and sales volume were candidates for deletion, modification or
special management attention. Michael (Michael, 1971) argued that, sometimes,
eliminating products after their decline stage was not always the optimum solution and
we have actually seen examples of that in medical devices industry during the interviews.
Michael stated that products that were still in demand by consumers through regular
channels, and that caused unexplained competitor sales increases after withdrawal from

the market, should not be discontinued as they were entering to the “petrification” stage
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of the product life cycle. He argued that high brand loyalty on the part of the remaining

customers resulted in possibly higher prices due to the price being inelastic.

Hamelman and Mazze (Hamelman, Mazze, 1972) also presented a model, which was
based on the analysis of specific cost/revenue accounting data. Their PRESS (Product
Review and Evaluation Subsystem) model was intended to periodically review all the
firm’s products to identify those that were no longer earning revenue in proportion to the
efforts and required resources. A variable cost accounting approach including standard
costing, unit price and volume was used in determining weak products. Fixed costs and
other allocated expenses were not considered, thus, favoring “products with high

contribution margins regardless of their disproportionate resource usage.”

It is also important to note that product profitability measures are only as meaningful as
the identification and allocation of costs associated with generating the revenue from the
product in scrutiny. Many of the profitability indicators prior to 1980s suffered from the
inadequacies of allocating costs arbitrarily. The activity based costing systems that are in
place in many of today’s companies offer better profitability analysis for companies,
often within the context of an ERP system. Worthing (Worthing, 1975) proposed that
this type of activity based costing systems should be extended into the area of marketing.
He states that marketing expenses should be allocated to products on the basis of
measurable factors that bear a causative relationship to the total amounts of the functional
cost groups. The basis for the allocation could be either direct or proportional to a cost

driver.

Kotler, in his 1978 article (Kotler, 1978) argued that product harvesting was a good way
of managing weak products and getting revenue through reduction of the investment in a
business entity in the hopes of cutting costs and/or improving cash flow. He
recommended the following seven indicators for identifying the candidates for

harvesting:

* The product is in a stable or declining market.
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* The product has a small market share and increasing it would be too costly; or it has a

respectable market share, which is too costly to defend or maintain.
= The product is not producing satisfactory profits.

* Sales would not decline too rapidly as a result of reduced investments. (This could be

due to brand loyalty)
» The company has better use for possibly reallocated funds.
* The product is not a major or strategic component of company’s product portfolio.

* The product does not contribute other desired features such as sales stability or

prestige.

Many of these criteria are driven by marketing and are focused more towards product
portfolio management. They all seem to ignore supply chain issues and costs that
currently stand at more and more strategic levels and define the competitive advantage

for today’s Fortune 500 companies.

2.2 Supply Chain Management

In the 1970s, supply chain management, which was focused mostly on dis