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from other publishers flowed from
competing information factories. This
contrasts with the first stage when
the data pioneers were wrestling with
how-tos, not consciously creating
me-toos.

Since the end of the 198Os, trade
shows featuring commercial databases
have become predictable, featuring
look-alikes, repositioned databases,
technical gadgets, and price changes.
A hot market-business information,
for example-attracted scientific and
technical publishers as well as new
entrants. Database opportunity became
synonymous with information sale-
able to business.

The characteristics of databases
created in the duplication stage
include:

l Incremental improvements of exist-
ing models; that is, examine other
databases and add enhancements
wanted by customers or users.

l Increasing reliance on machine-
assistance for database creation; for
example, optical character recognition
instead of manual data entry and
taking direct feeds of full-text materials.

l Greater throughput. Integration of
personal computers into the manu-
facturing process and moving labor-
intensive tasks to Korea, Ireland, and
other countries where the cost of
labor was less.

l Emergence of integrated manufac-
turing operations that create primary
data, process data from other infor-
mation producers, and distribute the
data to specific markets; for example,
West Publishing Co. and VNU’s
Disclosure and Inforum  units. The
greatest legacy of this stage was the
foundation for the reconstruction
stage we are now entering.

The Third Stage: Reconstruction
Let me define “reconstruction.” The

increasingly affordable computing,
software, and graphics technologies
are setting the stage for what promises
to be a decade of manufacturing
innovation. Files created in the next
five to seven years will be rebuilds,
not mere enhancements, of highly suc-
cessful databases that now exist in
digital form. What databases are
candidates for reconstruction? They
are files that cannot be changed to
meet the needs of their customers

quickly enough to prevent com-
pet i tors  f rom t ry ing to  woo the
customers with a new and improved
p roduc t .  The  success fu l  r econ -
structions will entail a rethinking of
the fundamenta l  manufactur ing
policies and processes that underlie
the original database. These are the
policies and processes that make the
manufacturing system difficult, even
impossible, to change.

There are three connotations in my
use of the term “reconstruction:”

First, new and advanced technolo-
gies will let a competitor duplicate,
insofar as possible, known winners.
Predicasts, Inc. has begun the job of
evolving PROMT into a different
construct. Humana,  Inc. (Louisville,
Kentucky1 has undertaken a similar
effort in patient data across its dozens
of hospitals.

The increasingly
affordable computing,
software, and graphics
technologies are
setting the stage for
what promises to be a
decade of
manufacturing
innovation.

(2) Games on CD-ROMs can teach the
player about anatomy. What product
category does a game, scientific infor-
mation, and images fit?

(3) Lotus l-2-3 for Windows includes
animated tutorials to teach users
how to complete certain tasks in
the program.

Characteristics of information manu-
facturing in this stage will include:

l Greater dependence upon machine-
generation of databases; for example,
full-text and numeric databases built
with minimal human input

l Introduction of new types of infor-
mation constructs, which present
data previously available in a format
that restricted access or the inclusion
of relevant “data objects” wanted and
needed by users

l Proliferation of delivery options;
for example, online, magnetic tape,
direct broadcast, on-demand print,
and others.

A growing awareness of the impor-
tance of “quality” in the machine-
readable file will drive reconstruction.
Greater familiarity with databases
means more informed customers.
I n f o rmed  cus tomers  a re  be t t e r
equipped to express their wants,
needs, desires, and demands. William
M. Bulkeley coined the phrase “reign
of error” to express the importance of
database quality 131.

Second, reconstruction opens wide the
doors of opportunity for organizations
whose principal business may not be
electronic publishing as we understand
the market today. Examples:

(1) A seed company may include data
of significant commercial value to
farmers. Access to the data requires
buying the seed company’s products.

(2) A network software company
bundles l ive data feeds with the
operating environment.

Third, reconstruction creates oppor-
tunities to redefine product categories,
particularly in the area of multiobject
database manufacturing and enhanced
user services. Examples:

(1) Does the purchaser of a word
processing package know what data-
base of correctly spelled words checks
the author’s text?

Stage Four: Proliferation
Before addressing the issue of

“quality,” let me comment on the stage
that I believe follows reconstruction.
Once technologies al low existing
information to be recast into more
user-oriented forms, information
manufacturing will be woven into the
fabric of “things.”

I am not sure electronic information
will become a “consumer” product in
the sense that household detergent is a
“consumer product.” In the prolifer-
ation stage, machine-readable data-
bases will be an environmental factor.
A purchaser will acquire a product
because electronic information is
embedded in the product and gives the
product attributes that meet customer
needs. Examples: (1) “Information” in
the washing machine regulates water
temperature, rinse cycle, even what
detergent to add to the water. (2) An
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automobi le  wi l l  inc lude d ig i ta l
mapping and traveler information as
part of the vehicle’s infotainment
module. Database options will be
available: enhanced bed-and-breakfast
listings. Upgrades will be databases
that offer the buyer more “value” than
the standard package.

“Value,” however, underscores the
importance of customer perception
about databases. The products of an
information manufacturing process
are intangible until the “data“ are
shaped-by a query, a technology, or
a human intel l igence-into some-
thing tangible. The result may be a
printed report, a  d i s p l a y  o n  a
monitor, a CD-ROM, an interactive
game, or some other deliverable
artifact. At that moment, quality
s tops be ing an abst ract ion and
becomes tangible. Data quality has
moved from the shadows into the
blaze of center stage.

THE PERCEPTION OF MACHINE-
READABLE FILES

Marketing is a term applied to a
wide range of functions that position
the product and facilitate sales [4].
Marketing functions today range
from advertising and public relations
to product planning to warehousing
and sales.

What is the link-this very moment-
between information manufacturing,
marketing, and nebulous concepts like
“value” and “quality”? The question is
at the core of justifying the existence of
machine-readable files; for example:

l In banking: “We need to build a
more ef fect ive database of  our
commercial customers. How much
will this cost? How long will it take?
What is the value of this investment to
the bank?”

l In associations: “We have a wealth of
information about our members,
including the technical material each
provides to us. How can we create a
database of these resources? What will
be the payoff for the members? What’s
the cost of building the system?
What’s its value?

l In publishing: “Our customers tell us
they want charts and graphs as well as
full text. How can we build a database
that contains indices, full-text, and
page images? What’s the cost of

creating this type of manufacturing
operation? What’s the value of this
type of database today and over the
next five years?”

These questions are obviously
about making databases. As these
examples show, marketing is sec-
ondary to the manufacturing process.
The  ques t i ons  o f  va l ue  can  be
answered in part by costing out the
hardware, software, and people need-
ed to create the database. “Value“ can
also be determined by talking to
potential customers and users of the
service. Not surprisingly, customers
talk about “quality” when asked
about value. Ask, “Is this a good
database for the money?” Hear, “Yes,
but I wish the indexing were more
consistent and I could find records
with fewer spelling errors.”

MARKETING’S RESPONSIBILITY
As people get more experience

using electronic information, their
expectations change. The fastest PC
available in 1985 is a museum piece
to a power user. The experienced user
of information services can quickly
form an assessment of a machine-
readable file.

If manufacturing does
not make the change,
marketing has a
difficult task
convincing the
customer about the
value or quality of this
particular database.

The judgment-whether it is correct
or  incorrect  f rom the database
producer’s point of view-has a direct
irnpoct  o n  t h e  m a r k e t i n g  o f  t h e
product. A database can leave a good
impression because the data answered
the  cus tomer ’ s  ques t i on .  Wha t
happens, however, when the infor-
mation in the database is discovered to
be incomplete or incorrect?

Yes, a high-performance system and
an easy-to-use interface can influence
the user’s perception of the machine-
readable file as well. There are dozens

of  o ther  factors  externa l  to  the
database that influence a particular
customer’s view of an electronic
information construct.

Let ’s  assume that  a  customer
reported a problem to the database
producer‘s customer service hotline.
The customer goes online and checks
to see if the error has been corrected.
When the customer uses the file and
sees the change, the user perception of
the database changes. The customer is
likely to say, “The company took
action and made work easier.”

In summary, information marketing
must deal with these tasks:

l Determining product needs (market
research)

l Informing the user of the product
availability (marketing communi-
cations)

l Supporting the user of the product
(marketing support or customer
service)

l Inputting user feedback to the
organization (product development).

However, manufacturing is the cen-
tral actor in this drama. If manu-
facturing does not make the change,
marketing has a difficult task con-
vincing the customer about the value
or quality of this particular database.

WHY CHANGES AREN’T MADE
At this point, you may be asking

yourself, “What a ridiculous example.
Information manufacturers should fix
errors! They do, don’t they?” My
advice: do some checking. Ask around.
Scrutinize databases as a consumer of
the data, not a neutral intermediary.

The reasons for ignoring user needs
and wants vary by organization, of
course. For our purposes, we will
assume that the information manufac-
turing “system” cannot accommodate
the change. Typical reasons for not
responding include:

l Programming cost is beyond the
organization’s resources

l Priority of the change is too low to
warrant investment

l Technically impossible in the present
manufacturing “plant”

l Return on investment does not meet
organization’s target

l Copyright or other legal issues block
the change.
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It makes little difference if the
unresponsive provider of electronic
information has the world’s most
superb marketing engine. The key
is the abil i ty of the information
manufacturer to deliver what the
customer wants. In practical terms, a
machine-readable file can lose user
and customer support if enhance-
ments are not made. A competitor
c a n  e n t e r  t h e  m a r k e t  a n d  t a k e
customers.

If an information manufacturer
does not respond to customer needs,
is it likely the customer will seek an
alternative? No one seeks an alter-
native under these conditions: (1) no
acceptable options exist, (2) no one
knows the data are flawed, or (3) one
believes some information is better
than no information.

Marketing does not make a suc-
cessful machine- readable  f i le .
Manufacturing does. To state the
obvious:  the in format ion in  the
mach ine - readab le  f i l e  mus t  be
accurate, and the overall experience
must conform to the customer’s
expectations of fair value, ease-of-
use, and other subjective factors.

MANUFACTURING DEFINES
EXCELLENCE

Peter Drucker  offered these obser-
vations in his essay Tlze  Emerging
Thory of Mmrufncturing:
[A] plant must be redesigned from the
end backwards and managed as an
integrated flow. . . . few companies
have enough knowledge about what
goes on in their plants to run them as
systems. . . . As soon as we define
manufacturing as the process that
converts things into economic satisfac-
tions, it becomes clear that producing
does not stop when the product leaves
the factory [5].

The customer’s needs become the
inputs  for  changing the manu-
facturing processes to deliver products
the customer will buy. Henry Ford, an
authentic American genius, allegedly
said in response to a question about
the choice of paint for a Model T:
“Any color so long as it is black.”
Customers today are unlikely to have
their choices limited.

As we enter the Reconstruction
Stage, options will present themselves
to users and customers. Gross distinc-
tions like basic functionality or subject

(discipline) will blur and electronic
constructs will be evaluated on such
attributes as:

l Price

l Accuracy (correctness of “spelling,”
factual precision)

l Presentation (appearance, usability)

l Trade offs (completeness versus cost,
ease-of-use versus accuracy).

We are entering a period when mar-
keting will be increasingly dependent
upon manufacturing to deliver what
the customer wants. Organizations
that have the ability to build machine-
readable files that meet needs and
solve problems will then have the
difficult job of differentiating their
databases from others.

Despite the tendency to place great
emphasis on marketing, managers of
information factories must be skilled
“information engineers” and expert
manufacturers if the organization’s
products are to gain wider customer
and user acceptance.

In the United States, there are
hundreds, if not thousands, of niche
markets. Individuals in these markets
use a variety of techniques and

-3
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technologies to form virtual com-
muni t ies  o f  in terest .  News and
information about a new machine-
readable file can reach individuals in
a niche rapidly without much support
from a marketing department.

Skirmishes will be
fought betyeen
informatidn
manufacturers who are
making files that follow
the assembly line model
of minor customization
and organizations that
can create customized
information constructs.

SIGNS OF CHANGE
One of the most visible signs of the

advent of the reconstruction stage is
the existence of two types of infor-
mation manufacturers.

(1) Manufacturers using information
factories constructed on policies,
systems, hardware, and software
from the 1982-1992 period or earlier.
Some in this category are integrating
n e w e r  t e c h n o l o g i e s  i n t o  t h e i r
existing systems. Examples: (a) Dow
Jones News/Retrieval’s experiments
with parallel processing computers.
(b) The Whole Earth ‘Lectronic  Link’s
virtual communities and their user-
created databases.

(2) Manufacturers using advanced
technologies, which will become the
foundation for the reconstruction stage
beginning to gather momentum.
Examples: (a) Voyager Corporation’s
mul t imedia d iscs for  Macin tosh
computers. (b) Indices built by agent
software operating on Internet nodes.

Talking about what ail1 happen is
risky, of course. I want to point out
that the principal difference between
these two movements is mass produc-
tion with some individualization
opposed to information manufacturing
specifically tailored to the individual’s
needs and requirements.

Skirmishes will be fought between
information manufacturers who are
making files that follow the assembly

line model of minor customization and
organizations that can create cus-
tomized information constructs. The
likely winners will rrot  be the com-
batants. Integrators able to resolve the
differences will capture the customer’s
loyalty. Likely characteristics of an
integrator will be:

l Ability to use data from other infor-
mation manufacturers and reconfigure
it to meet the needs of particular
markets. Example: a producer of
software tools, that reside in a network
operating system.
l Lower costs for such features as
indexing, machine translation, and
formatting. Example: software handles
these functions. When high-cost
human labor is required, it is for high-
value added tasks.

l Flexibility in assembling the infor-
mation objects needed to provide the
machine-readable file the market or
the customer wants.

As I write this, I know of no fully
operational information factory or
integrator operating along these
principles.

THE END AS BEGINNING:
QUALITY

At the May 1992 Workshop on
Instruction in Library Use, represen-
tatives of North American academic
l ibraries had several workshops
from which to choose. One of these
workshops allowed the 30 attendees
to offer their opinions about the
d i f f e r e n t  c h a l l e n g e s  e l e c t r o n i c
products pose. A surprising number
of North American l ibrarians in
these sessions voiced concern about
software features, local control of
documentation, and functionality of
CD-ROM and online public access
catalog products [6].  This was a
small sample of the attendees and
the comments  were made in  an
open discussion.

An information factory produces
individual information a record at a
time. (Other units of a database are
dntn sets and time series, in the jargon of
numeric file manufacturers.)

Some of the attributes customers
recognize in electronic information are
timeliness (real-time updates) and
brand identity (Dow Jones). Other
“visible” factors are data consistency;
that is, elements of the record are in a
predictable “place” and “style” as other
records from the file. The packages have
to be reliable; that is, they have to
operate to user expectations or past
experience suggests they will. The
packages have to be affordable; that is,
they have to be priced so the customer
can afford to buy them or sees the value
of having the data. There is a subjective
aspect as well: the information packages
have to be usable; that is, the infor-
mation should not create confusions,
disappointment, or frustration.

Can electronic
information be
measured like a Lexus’
fender? When does a
database have quality?

As I listened, I thought the group
demonstrated consensus on this
point: electronic publishers (database
producers) seemed unable or unwill-
ing to make product-related changes.
The publishers, particularly those
with CD-ROMs, found it easy to say,
“Changes are coming.” Database
producers seemed to make partial
changes or none. Why are CD-ROM
publishers resisting customer pleas
for software features?

Quality is electronic publishing’s
golden idol. I know of no information
manufacturer who would argue for the
manufacture of flawed information.

Consider online:

l Why are traditional timesharing
services unwilling to expand electronic
mail and user-created database services?

But What Is Qr&it~?  This is a ques-
t ion with many answers. Toyota
Motors defines quality as products
that conform to the specification. Items
that exceed allowed variances are,
therefore, poor quality.

Can e lect ron ic  in format ion be
measured like a Lexus’ fender? When
does a database have quality? The
answer depends upon who asks the
quest ion,  the knowledge of  the
person evaluating the database and
i ts  records,  and the use of  the
electronic information.
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When information
manufacturing is
recognized as the
central issue, change
will be possible and
reconstruction will
gain momentum.

l Why are large text timesharing
companies unable to accommodate
user requests for data formatted for
specific word processors?

9 W h y  a r e  d a t a b a s e s  u n a b l e  t o
provide charts and graphs in graphic
and “table” formats?

l Why are information manufacturers
blaming online services for limiting
their ability to fix data errors?

l Why are online services saying
database quality is the responsibility
of the manufacturer?

The reasons are rooted in information
manufacturing processes and policies.
The majority of electronic publishers,

therefore, wisely try to steer a middle
course. Certain features and functions
are added if they can be provided at
“reasonable” cost, in a “reasonable”
period of time, and without neces-
sitating an overhaul of the complete
information manufacturing “plant.”

But as users and customer get
“smarter” about machine-readable
files, they want more. When an in-
formation manufacturer promises but
cannot deliver, sales can be lost. As a
librarian from the American West
might say, “Big hat, no cattle.” Quality
is rooted in manufacturing. When
information manufacturing is recog-
nized as the central issue, change will
be possible and reconstruction will
gain momentum.

Marketing talks, manufacturing
delivers, customers experience. The
only road to database quality is through
the factory, an information factory.
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