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According to the stages of growth theory, things change over time, in sequential, pre-
dictable ways. Eight experts participated in a study that identified three data warehous-
ing stages of growth — (1) initiation, (2) growth, and (3) maturity — and the variables
that define each stage — data, architecture, stability of the production environment,
warehouse staff, users, impact on users’ skills and jobs, applications, costs and bene-
fits, and organizational impacts. The data warehousing stages of growth model is use-
ful in understanding and predicting how organizations’ data warehouses change. The
experts also suggested how recent developments in data warehousing are affecting the
stages. Recommendations are given for managing the progression through stages.

EN YEARS AGO, DATA WAREHOUSING
was largely unknown. Today, many
companies are receiving considerable
business value from their warehousing

efforts, as seen in the following examples:
d First American Corporation (FAC), a region-

al bank located in the Southeast, lost $60
million in 1990 and was operating under let-
ters of agreement with regulators. A new
senior management team developed a cus-
tomer intimacy strategy with a data ware-
house at the heart of the strategy. Using
warehouse data, FAC was able to determine
the profitability of all of their clients and
products; develop programs to attract, main-
tain, and enhance their customer base; cre-
ate profitable new product and service
offerings; and redesign their distribution
channels to increase profitability and better
meet customers’ needs. Data warehousing
helped FAC to become a profitable, innova-
tive leader in the financial services industry.

d Owens & Minor is the leading distributor of

branded medical and surgical supplies and
serves thousands of hospitals, integrated
healthcare networks, and group purchasing

networks. The company purchases nearly
130,000 different products from some 1,400
suppliers and sells them to more than 4,000
hospitals and healthcare providers. In order
to identify cost savings opportunities in
their large and complex supply chain, a
data warehouse was built to analyze sales,
inventory, and accounts receivable data,
resulting in millions of dollars of savings.
The company then gave suppliers and cus-
tomers access to the warehouse, providing
them with up-to-the-minute reporting and
analysis of customer sales and usage, prod-
uct inventory, contracts, pricing, and orders.
This information is so valuable that suppli-
ers pay for it.

d Whirlpool is the world’s largest manufactur-

er and marketer of home appliances.
Whirlpool manufactures thousands of prod-
ucts, every one with hundreds or thousands
of components, in twelve major factories,
which are stored in 28 places. Over 16 mil-
lion appliances a year are sold. A major use
of Whirlpool's data warehouse is to track
and analyze everything associated with the
appliances that they manufacture, starting
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E xperts

say that data
warehousing
is “a journey,
not a
destination”
in order to
emphasize its
constantly
evolving
nature.

with the components purchased from sup-
pliers and continuing through customers’
life-long experiences with the products.
Quality engineers can easily track the per-
formance of component parts which allows
them to detect problems with particular
parts and identify the high and low quality
suppliers. Purchasing agents have informa-
tion from around the world so that they can
find the lowest-cost, highest-quality part
available on a global basis. Suppliers can
access Whirlpool's data to assess the perfor-
mance of the parts that they are supplying.

In these and other companies, the benefits from
data warehousing did not occur all at once.
Typically, there was a specific business prob-
lem that motivated the development of the
warehouse, such as at Owens & Minor where
comprehensive supply chain information was
needed; or at First American Corporation where
there was a need to integrate data about the
bank’s customers from a variety of disparate
systems; or at Whirlpool where there was the
desire to reduce costs, improve quality, and
increase customer satisfaction.

Initial success typically leads to an expan-
sion of the warehousing initiative, with more
data, applications, and users. Experts say that
data warehousing is “a journey, not a destina-
tion” in order to emphasize its constantly
evolving nature. This ongoing evolution cre-
ates many additional organizational opportu-
nities, but also generates issues that must be
addressed if the warehouse is to live up to its
potential.

Even when a data warehouse reaches
maturity, it continues to change. It becomes
the foundation for organization-wide reporting
systems, predefined and ad hoc queries, deci-
sion support systems, executive information
systems, and data mining. It becomes critical
to performance management (e.g., Balanced
Scorecarding), E-commerce (e.g., storing and
analyzing clickstream data), and customer
relationship management.

In this article, we present a stages of
growth model for data warehousing. How a
warehouse goes through initiation, growth,
and maturity stages and the variables (i.e.,
characteristics) that define each stage are
described. The article also discusses where
leading companies are going with their data
warehousing efforts. This information should
help organizations plan for the evolution of
their warehouses. The model and future direc-
tions were developed based on interviews

with eight leading authorities in the field.
These interviews make it clear that while data
warehousing has been successful, its greatest
impacts are in the future as it becomes
integrated with operational processes and
E-commerce and is extended to all parties in
the value chain. We begin, however, with
background information on data warehousing,
the stages of growth concept, and how the
study was conducted.

BUSINESS DRIVERS AND TECHNOLOGY
ENABLERS

During the mid-to-late 1990s, data warehousing
became one of the most important develop-
ments in the information systems (IS) field.
Virtually all of the Fortune 1000 companies now
have a data warehouse, and many medium- and
small-sized firms are developing them. The Palo
Alto Management Group predicts that the data
warehousing market will grow to a $113.5 bil-
lion market in 2002, including the sales of sys-
tems, software, services, and in-house
expenditures.t As the new millenium emerged,
Year 2000, data warehousing, and electronic
commerce were at the top of CIOs’ strategic ini-
tiatives.?

The rapid growth is due to the combina-
tion of business need and technological
advances. Businesses are capturing much
more data than ever before, especially about
their customers, and want to turn this data into
actionable information. In the case of FAC,
they wanted to know their customers better
than anyone else and to use this information
to increase profits and value for their cus-
tomers. This requires collecting, storing, and
processing revenue and cost-related data, data
about every client transaction, and demo-
graphic and psychographic (e.g., client prefer-
ences) data about its customers. When data on
customer transactions are collected, data ware-
houses quickly go over a terabyte in size. Wal-
Mart’s data warehouse is over 125 terabytes in
size. Warehouses this large could not exist
without recent advances in computer hard-
ware and software technology. Everything
must be done in parallel, including the com-
puting hardware and database software.’

DATA WAREHOUSING FUNDAMENTALS

A data warehouse (or smaller-scale data mart)
is a specially prepared repository of data
designed to support decision making. The
data comes from operational systems and
external sources. To create the data ware-
house, data are extracted from source systems,
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cleaned (e.g., to detect and correct errors),
transformed (e.g., put into subject groups or
summarized), and loaded into a data store
(i.e., placed into a data warehouse ). The data
in a data warehouse have the following char-
acteristics:*

d Subject oriented — The data are logically
organized around major subjects of the
organization, e.g., around customers, sales,
or items produced.

J Integrated — All of the data about the sub-
ject are combined and can be analyzed
together.

d Time variant — Historical data are main-
tained in detail form.

U Nonvolatile — The data are read only, not
updated or changed by users.

A data warehouse draws data from operational
systems, but is physically separate and serves
a different purpose. Operational systems have
their own databases and are used for transac-
tion processing; a data warehouse has its own
database and is used to support decision mak-
ing. Once the warehouse is created, users
(e.g., analysts, managers) access the data in
the warehouse using tools that generate SQL
(i.e., structured query language) queries or
through applications such as a decision sup-
port system or an executive information sys-
tem. “Data warehousing” is a broader term
than “data warehouse” and is used to describe
the creation, maintenance, use, and continu-
ous refreshing of the data in the warehouse.

THE STAGES OF GROWTH CONCEPT
The stages of growth concept is widely used
in organizational® and IS research.® The funda-
mental concept is that many things change
over time, in sequential, predictable ways. It
has been used to describe, explain, and pre-
dict organizational life cycles, product life
cycles, and biological growth. In information
systems, it has been used with overall com-
puting activities in an organization,” in the
evolution of information centers,® and in the
integration of information and business sys-
tems planning.’

The stages of growth are commonly
depicted graphically using an S-shaped curve,
where the turnings of the curve mark impor-
tant transitions. The number of stages varies
with the phenomena under investigation, but
most models have between three and six
stages. Also, over time, additional stages can
emerge that were not known or foreseen
when the model was first developed. For

example, Gibson and Nolan first described a
four-stage model” and a couple of years later
revised it to include two additional stages.®
Each stage is uniquely identified by a set of
benchmark variables. These variables change
their values as the phenomena move through
the stages of evolution.

Data warehouses also evolve over time.
For example, the initial rollout of a warehouse
is likely to contain data for only a few subject
areas and is used by only a subset of the orga-
nization’s personnel. If the warehouse is suc-
cessful, additional subject areas and users are
added. At the Maturity stage, the warehouse
becomes enterprisewide in terms of the data it
contains and the user base that it supports.

THE STUDY
To develop a stage model for data warehous-
ing, leading experts in the field were contact-
ed and asked to participate in telephone
interviews in order to identify the stages and
the variables that identify the stages. Every
expert who was contacted agreed to partici-
pate. The experts included (1) highly regarded
and experienced consultants and (2) managers
of highly successful data warehouses (see
Exhibit 1). Karolyn Duncan has her own con-
sulting firm and teaches courses for The Data
Warehousing Institute (TDWI). Jane Griffin
heads up Arthur Andersen’s data warehousing
practice in the Southeast. Bill Inmon is widely
regarded as “the father of data warehousing.”
Theresa Leahy is the data warehousing man-
ager at FAC, which won the 1999 Society for
Information Management award for leading
practice. Randeen Klarin is the data ware-
housing manager at NASD Regulations, which
won the 1998 TDWI Leadership Award. Don
Stoeller received the 1999 TDWI Leadership
Award for the data warehouse at Owens &
Minor. Ron Swift is a strategist and consultant
for NCR CRM Solutions. Jim Thomann is a data
warehousing consultant and teaches courses
for The Data Warehousing Institute.

The telephone interviews were 20 to 45
minutes in length and focused on three topics:

1. The number of data warehousing stages

2. The variables that define the stages

3. Descriptions of the evolution of data
warehouses

Based on the information collected, an initial
stage model was developed. This model was
then sent to the experts for their review and
comment. The experts’ reactions to the model
varied from agreement, to recommendations
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EXHIBIT 1 Study Participants

Name Position

Karolyn Duncan Consultant
Jane Griffin Consultant
Bill Inmon Consultant

Randeen Klarin
Theresa Leahy
Don Stoeller
Ron Swift

Jim Thomann Consultant

Data warehousing manager
Data warehousing manager
Data warehousing manager
Strategist and consultant

Company

Information Strategies
Arthur Andersen

Pine Cone Systems

NASD Regulations

First American Corporation
Owens & Minor

NCR

Web Data Access

EXHIBIT 2 The Stages of Growth for Data Warehousing

Data
Architecture

Stability of
Production Environment

Warehouse Staff
Users of Warehouse

Impact on Users’
Skills and Jobs

Use of the Warehouse

Organizational Impacts

Costs and Benefits

]

Stage 1
Initiation

Stage 2
Growth

Stage 3
Maturity

for minor changes, to suggestions for a model
with more stages.* The stage model was
revised to reflect the experts’ comments.

DATA WAREHOUSING STAGES
Three stages describe the current evolution of
data warehouses (see Exhibit 2):

1.

Initiation — the initial version of the
warehouse

Growth — the expansion of the warehouse
Maturity — the warehouse becomes fully
integrated into the company’s operations

There are indicators, however, that there will
be additional stages in the future, based on
what leading-edge companies are doing with
their warehouses. Furthermore, there are iter-
ations within the growth and maturity stages.

1.

Nine variables describe the different stages:

Data — the number of subject areas, the
data model(s) used, and the quantity of
data stored

Architecture — the structure of marts and
warehouses

Stability of the production environment —
established processes for maintaining and
expanding the warehouse

Warehouse staff — the experience, skills,
and specialization of the warehouse staff
Users — the types, numbers, and loca-
tions of users of warehouse data

Impact on users’ skills and jobs — how
users’ jobs and required skills change
because of the warehouse

Applications — the kinds of applications
that utilize warehouse data

Costs and benefits — the costs and bene-
fits associated with the warehouse
Organizational impact — how much
impact the warehouse has on organiza-
tional performance

Even though we present a stage model for
data warehousing, it is important to recognize
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EXHIBIT 3 Bill Inmon Talks about the Data Mart Approach

Even though most firms take the data mart approach, Bill Inmon feels strongly that this is the wrong
way to go. According to Inmon, most firms develop four or five marts, only to discover after six to nine
months that they need to start over again and develop an enterprise-wide warehouse. The reason for
this is that the architecture of marts and warehouses is “genetically” different and marts do not evolve
into warehouses. He says, “You don’t plant a seed, see it grow into a tumbleweed, and then become

an elm.” A data warehouse needs to be designed differently from a data mart because of:

* The volume of data
* The amount of historical data
* The need for greater data integration

* The need for greater flexibility in how the data can be used

* The need for easy expansion
* The need for greater data reconciliation

These requirements lead to hardware, software, data modeling, and business decisions that are dif-

ferent than those made with marts.

that the model is a generalization that does not
perfectly describe every company’s experi-
ences. Factors such as business need, execu-
tive support, and the availability of resources
influence how a company’s warehousing ini-
tiative unfolds. It is also important to recognize
that two competing approaches to data ware-
housing exist. The first is the top-down, enter-
prise-wide approach advocated by Bill Inmon.*
The second is the bottom-up, data mart
approach associated with Ralph Kimball.? The
latter will be described because it is the more
common approach, but the first approach has
strong proponents.® Exhibit 3 lists some of the
reservations that Bill Inmon has with the data
mart strategy. Actions that can be taken to
ameliorate the potential negative aspects of the
data mart approach will be described. If fol-
lowed, the actions provide a middle ground
between the two competing approaches.

Initiation Stage

Warehousing initiatives usually start small.* A
department, often sales, marketing, or finance,
has a need for specific data, and the intended
use of the data is clear. In order to meet this
need, the building of a data mart is approved
(as opposed to a larger data warehouse).
When the cost of the mart is relatively modest
and it has a strong business sponsor, funding
for the project may come from the business
unit. The data mart stores only a single or a
few subject areas, and the amount of data
stored is relatively small. The data are stored
in a multidimensional format (e.g., a star
schema), so that it matches the way that users
think (e.g., customers, products). Given its
newness and time pressures to roll out the

data mart quickly, populating the mart (via
data extraction, transformation, and loading
processes) is ad hoc and evolving. To some
extent, the data mart is a decision support
experiment. The in-house IT personnel
assigned to the project have experience with
databases, but are typically new to data ware-
housing. As a result, it is common to bring in
consultants to help with the work and provide
knowledge transfer. The learning curve for in-
house personnel is steep. The initial users of
the data mart are analysts in the unit that
requested the mart. They are typically more
computer literate and savvy than most of the
users who will follow. These analysts use a
variety of data access tools (e.g., SQL and
managed query environments) to access and
analyze the data in the mart to address the
issues for which the mart was built. The mart
allows the analysts to perform their jobs more
quickly and thoroughly. Some reporting sys-
tems may also be cleaned up and expanded
because of the availability of more reliable,
consistent, integrated, and timely data.
Although the cost of a data mart is less than
for a warehouse, it typically runs into at least
six figures when hardware, software, and per-
sonnel costs are included. The primary bene-
fits provided by the mart are time savings for
analysts and IT personnel (e.g., fewer requests
for data extracts and special reports), more
thorough analyses, answers to specific ques-
tions that previously went unanswered, and
better decisions. These benefits are realized
within the unit that was responsible for build-
ing the mart; consequently, the organizational
impact is local.
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Growth Stage

If the data mart proves successful, it provides a
“proof of concept” for data warehousing. This
typically leads to additional initiatives, such as
the expansion of the initial data mart and the
demand for additional data marts. The building
of more data marts marks the beginning of the
growth stage. The company is at a dangerous
point. It cannot allow data marts to be devel-
oped independently. To do so only perpetuates
the “silos of information” problem that is so
common in organizations today. There must be
an overall plan and architecture for the larger
data warehousing initiative. Some of the issues
that must be addressed include what are the
“official” data sources for the data marts, what
data definitions apply across the data marts,
and what common dimensions (e.g., product,
location, time) are used with the various data
marts. The production environment is still
somewhat unstable in this stage. Considerable
effort is going into expanding the number of
data marts and serving a growing user base, so
there is little time for formally documenting
extraction, transformation, and loading proce-
dures or putting data warehouse performance
measurement systems in place. The company’s
internal data warehousing staff has moved up
the learning curve and most of the consultants
and vendors are no longer needed. Consultants
may still be brought in, but they typically pro-
vide highly specialized services, such as data-
base performance tuning. Members of the
internal staff assume more specific, specialized
roles, such as data modeling new subject areas.
As new subject areas and data marts are added,
new users come on board. They often are not
as savvy as the initial set of users and know less
about the data warehousing initiative. They also
are more diverse in their information needs and
how they want to gain access to the data in the
data mart(s) (e.g., custom-built applications,
predefined queries). This diversity creates chal-
lenges in areas such as end-user training and
support and data access tool(s) selection. Some
users may find that the requirements of their
job (e.g., much more analytical) change so
much that they are either unable or unwilling
to adapt to the changes and move on to other
positions. As people become aware of the
potential of data warehousing, new applica-
tions emerge. Some of the applications are in
the business units served by the new data
marts, but there is often a change in the nature
of the applications themselves. Whereas the ini-
tial applications are often backward facing (i.e.,
what was), some of the new applications allow

users to perform “what-if” analysis about future
scenarios. As the number of users and applica-
tions grows, so do the benefits, but the benefits
still are largely in the form of time savings, new
and better information, and improved decision
making. At some point in the growth stage
(e.g., often about 18 months after the initial
rollout), the benefits begin to exceed the costs.
Companies often do not know when this
occurs because of the time and difficulty of
quantifying the benefits. The organizational
impact of data warehousing in this stage is still
largely tactical rather than strategic. There are
exceptions, of course, such as when the ware-
house was created to support applications that
are an integral part of corporate strategy.

Maturity Stage

In the maturity stage, the volume of the data
maintained grows, it covers multiple subject
areas, it is highly detailed, and it provides con-
siderable historical detail. New subject areas
are still added, often in three-month iterations.
A warehouse is a “journey” not a “destination”
in that there is never an end point. To store
the data, a data warehouse has replaced most,
if not all, of the data marts. There probably
still are data marts, but the marts are different
from those in previous stages. The earlier
marts were “independent” in that they were
fed by their own source systems. In the matu-
rity stage, the marts are “dependent” because
they are created and fed by an enterprise
warehouse. This approach ensures that the
organization has a “single version of the truth,”
because all of the data used for decision sup-
port comes from the same source. There are
two reasons for creating dependent data marts
— (1) improved response time for users and
(2) providing users with a simpler view of the
data (e.g., just sales data). The data in the
warehouse is stored in a relational database
(the same kind used with operational systems)
in order to manage the vast amount of data
efficiently. The multidimensional data model
is still used for the data in the dependent data
marts. By this time, the production environ-
ment is stable. Data extraction, cleansing,
transformation, and loading processes are rou-
tinized and documented. Good meta data (i.e.,
data about the data, such as when data in the
data warehouse is refreshed) exists. The data
warehousing staff is experienced and there is
little need for outside consultants. Members of
the staff have well-defined roles and responsi-
bilities, including operating and monitoring
the warehouse, providing training and support
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EXHIBIT 4 The Stages of Growth and Benchmark Variables

Benchmark variables

Data

Architecture

Stability of the
production
environment

Warehouse staff

Users

Impact on users’
skills and jobs

Applications

Costs and benefits

Organizational impact

Initiation stage

Limited amount for a
single or a few subject
areas

A single data mart

Procedures are ad hoc
and evolving

In-house personnel
inexperienced;
consultants are
frequently used

Analysts in the business
unit served by the data
mart

Some users may not
have the skills or
inclination for the more
analytical jobs

Reports and predefined
and ad joc queries;
backward looking to what
has already occured

Costs are moderate;
benefits include time
savings, new and improved
information, and improved
decision making

Operational and tactical
in a few business units

Growth stage

Data for multiple
subject areas

Multiple data marts

Procedures are not well
established

In-house personnel have
gained experience and
consultants are not
heavily relied on

Users from all of the
business units served by
the data marts; diverse
in their information needs
and computer skills

More users experience
changes in the skills
they need in order to
perform their jobs

Reports and predefined
queries; more analysis
of why things occurred
and “what-if” analyses
for future scenarios

Benefits include time
savings, new and better
information, and
improved decision
making; the benefits
exceed the costs for the
first time

Operational and tactical
in additional business
units

Maturity stage

Enterprise-wide data, well
integrated and for multi-
ple time periods

A warehouse, with dependent
data marts

Procedures are routinized
and documented

In-house personnel are
experienced; the staff
has well-defined roles
and responsibilities

Users from throughout
the organization access
the warehouse; suppliers
and customers may have
access to warehouse
data

Users throughout the
organization need
improved computer skills
in order to perform their
jobs

Reports, predefined
queries and ad hoc
queries, DSS, and EIS;
data mining provides
predictive modeling
capabilities; integration
with operational systems

Benefits include time
saving, new and better
information, improved
decision making, redesigned
business processes, and
support for corporate
objectives; high ROl may be
realized

Organizationwide and often
strategic as well as
operational and tactical

for users, adding new data and applications,
and ensuring that the warehouse is aligned
with business objectives. The number and
range of users continues to grow. Executives
may be given an executive information system
that draws heavily on warehouse data. Sales
reps in the field may be able to access ware-
house data over the Web. The data warehous-
ing staff needs to offer courses (e.g., a data
warehousing university) and support (e.g., per-
haps decentralized to the business units) that is

appropriate for the different kinds of users.
Almost everyone in the organization needs
some minimal competency in accessing and
using warehouse data. Many jobs and how
they are performed are affected by the ware-
house. Applications that use warehouse data
can be found throughout the organization.
They range from reporting, to predefined and
ad hoc queries, to decision support systems, to
executive information systems. Data mining
applications surface as the organization search-
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es for important relationships (e.g., the charac-
teristics of people who are most likely to
respond to a direct mailing) in the massive
amount of data stored in the warehouse. Many
warehouses become more strategic to the
organization as they become important
enablers for accomplishing corporate objec-
tives. E-commerce, connecting suppliers and
customers along the supply chain, and sup-
porting customer intimacy initiatives are some
of the more significant developments that are
currently emerging. These applications com-
monly have warehouse data being used for
operational purposes. These recent and impor-
tant developments are discussed in the next
section. The stages and the benchmark vari-
ables are summarized in Exhibit 4.

The Future

The evolution of data warehousing does not
end with the three stages described here.
Already, developments are occurring that
point to additional stages. Some of the devel-
opments are seen in the vignettes that opened
this article, while others were suggested by
the data warehousing experts. Here are some
of the developments that are taking place now
or that can be expected in the near future.

Many of the future developments will
involve the World Wide Web, and they will
occur in a variety of ways. Companies that sell
products over the Internet are increasingly col-
lecting, maintaining, and analyzing “click-
stream” data — the mouse clicks at a Web site.
This data can be used in two major interrelat-
ed ways. The first is with applications that
react immediately to the clicks and personal-
ize the shopping experience. What the shop-
per is presented with is determined “on the
fly” based on the shopper’'s clicks and the
intelligence built into the application. The sec-
ond use is to place clickstream data in a ware-
house for analysis purposes. For example, the
data might be analyzed to track how people
proceed through a Web site, to determine
what triggers purchases, to assess what types
of information are selected by different cate-
gories of shoppers, and to discern what
attracts people and keeps them coming back.
Data warehousing products are appearing to
support these applications.

We can expect data mining to become
increasingly common. For years companies
knew important relationships (e.g., what prod-
ucts sell together) were hidden in corporate
databases, but did not know how to find them.
Academicians had methods for discovering the

relationships (e.g., neural networks), but there
were no software products available to easily
apply them. A data warehouse provides the
clean, highly granular (i.e., very detailed) data
that are required for data mining. Vendors are
introducing software that offers “data mining in
a box.” With this software, the application, such
as credit card fraud or market basket analysis,
is predetermined. The software provides a set
of tools to extract data (often from a data ware-
house), analyze the data interactively using an
appropriate data-mining algorithm, and present
the findings in a way that can be understood.
These packaged data mining “solutions” make
“rocket science algorithms” usable by compa-
nies without “rocket scientists.” Many of the
data mining applications will be used with cus-
tomer-centric data warehouses such as at First
American Corporation.

To fully understand customers, it is neces-
sary to integrate data from multiple systems
and sources. Taking a banking example, data
are potentially stored in separate, nonintegrat-
ed checking account, credit card, and mort-
gage loan systems. Additional demographic
data about customers are available in external
databases. Only by integrating all of this data
in a data warehouse is it possible to have a
comprehensive understanding of customers.
Data warehousing is the critical enabler of
one-to-one marketing and customer relation-
ship marketing, and more companies will
move their warehouses in this direction.

Another major development will be the
closer integration of operational systems and
data warehouses. The potential benefits of
integration are great. Consider, for example, a
call center where a customer representative
has access to a profile of every previous inter-
action between the customer and the compa-
ny which allows the representative to talk
through issues, cross sell, or give additional
information. Currently, the information need-
ed for this kind of information is seldom avail-
able through a single system.

CONCLUSION

We have described a stage model for data
warehousing that identifies the stages that a
data warehouse goes through and the vari-
ables that define each stage. We have also
considered future directions for data ware-
housing, directions that suggest a vibrant,
important future. By understanding the stage
model, managers should be able to better plan
their companies’ data warehousing initiatives.
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When moving through the stages, there are
potential pitfalls that should be understood
and avoided. In closing, the major ones are
discussed.

d Failure to have a scalable design. The first
data mart is relatively easy to build. It
requires limited sponsorship, is relatively
inexpensive, and has little impact beyond the
business unit that creates it. However, there
are technical and business issues that must be
addressed early on if the data mart is to
evolve to a successful enterprise-wide data
warehouse. The architecture and technolo-
gies used must be scalable to accommodate
more subject areas, data, and users. Failure to
do this can result in costly and time-consum-
ing scrapping of previous work. On the busi-
ness side, the data must be viewed as a
companywide resource, rather than the prop-
erty of the unit that creates it, common data
definitions must be established for ware-
house data, and the warehouse should be
viewed as an enabler of corporate strategy.

d Failure to bring in external help. Most internal
IT staffs need help in getting their data ware-
housing initiatives started correctly and in
planning for the rapid expansion of the ware-
house. Building a data warehouse is much
more difficult than building a large database.
It involves complexities, technologies, and
issues that are usually beyond the current
staff’s experiences. Supporting decision mak-
ing is very different from developing and
maintaining transaction processing systems.

d Failure to anticipate changes in job skills and
personnel. The warehouse changes how jobs
are performed and the skills that are needed.
Some people will not be able to make the
required changes and new personnel will
have to be brought in to fill the positions.

d Failure to train and support users. Data
warehouses have a wide variety of users who
perform different jobs, have varying informa-
tion needs, and possess different computer
skills. Training and support for all of these
different kinds of users must be provided.

d Failure to understand changes in sponsor-
ship. The first data mart can be built with
business unit sponsorship and help from IT.
Over time, however, the sponsorship needs
to expand to include senior management,
other business units, and IT. This is neces-
sary because of the role that the warehouse
plays in corporate strategy, its organization-
al impacts, its resource requirements, and its
use throughout the organization.

J

Failure to create a stable production envi-
ronment. As the data warehouse becomes
better integrated into how people perform
their jobs and the running of the organiza-
tion, it is important that it is always avail-
able, with the information that is needed.
People and processes need to be put in
place to ensure that this happens.

Failure to view the warehouse as a strategic
resource. The largest returns from data
warehousing occur when senior manage-
ment sees the warehouse as an enabler of
corporate strategy. In the new economy,
data warehousing will be critical to many
strategic initiatives. A
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