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Article Summary: A sea change is underway in information
technology. The nature of digital content, its structure, portability,
interoperability and distribution are changing in important ways. At the
same time, what constitutes application software,  how software is
developed, where it’s deployed, and who can influence its creation are
changing daily. The convergence of technologies and tools, combined
with these major changes, are not only altering the digital landscape,
they are changing everything about the way information managers
interact with information and their targeted users. This article
highlights compelling information trends and how they impact
information managers and anyone trained to structure and manage
information.

Introduction
It’s not news to anyone that change is afoot in information management tools and

technologies. For the last ten years, we’ve worked with clients to accommodate these
ongoing shifts and their impact on revenue streams, service models, building designs, etc.
Our decade of experience tells us, however, the current trends in information
management and technology are significant, a sea change of sorts, on par with the way
traditional analog services were impacted by the emergence of digital environments. This
article examines some of the most compelling trends in information management, the



tools and technologies that drive them and how they impact information managers. We’ll
also consider some examples of these trends as found in the current marketplace.

Assumptions
In our discussion, we make certain assumptions and we want to make those clear. We

assume we’re discussing digital environments and their related tools and technologies.
We consider information a resource that requires management and that archivists,
curators and librarians are some of the professionals charged with doing so. We recognize
that new technologies don’t eliminate the existence or need for more traditional
technologies. Our focus is on the new possibilities presented by these new technologies.
We are not considering them as tweaks to traditional approaches, but as a way to do what
has never been possible before. We assume all information managers expect the nature of
their work to change, just as the nature of information resources is constantly changing.
Despite those changes, however, we also assume information managers consider one of
their primary goals to provide access to information resources, whatever their form, in
keeping with the specific mission of their organization or charge. We believe certain
trends are very definitely present, that they are already having a significant impact, but
that specific patterns in most areas are not set and may not be established for some time.
We assume that users, their patterns of information usage, their functional requirements,
what amounts to their “information ecosystem” is and will remain at the heart of
information management.

Compelling Trends
We consider the following to be some of the most compelling of the current trends in

information management and technologies:

• Machine-processable data sets. Note that machine-processable is not the same
as machine-understandable. We’re not talking about artificial intelligence
technologies. We’re talking about data tagging approaches, processing
instructions and logic rules that allow content to be handled automatically. We’ve
reached the end of what human labor can produce on the web. It’s time to let the
machines do what they do best: process.

• Portable data. One of the emerging themes in information management is the
vastly changing nature of data. We’ve seen the developing role of networks and
applications. Now the spotlight is on data and the important ways in which it is
changing. Flexible, agile data, able to move around the Internet, is now a highly
desirable trait. Portable data is enabled by tagging with XML and the many XML
families of services. However the tagging is accomplished, it frontloads the effort
involved in mounting the data set, but greatly enhances its usefulness ever after
and allows for emergent uses. Key to issues of “data that can go anywhere” is the
use of web standards like XML, XHTML, CSS, XML Schema, etc.

• Interoperable data. Another example of the changing nature of data. Data now
must not only be portable, it must be able to work with software, systems and
users in unanticipated ways. Key to issues of “data that can go anywhere” is the
use of web standards like XML, XHTML, CSS, XML Schema, etc. There is



currently an unprecedented level of cooperation among major vendors in regard to
standards, protocols and other issues related to the interoperability of data
structures.

• Smart data. Smart data is data that thanks to its structure and tagging is self-
aware. It knows all pertinent information about itself. It carries this knowledge
wherever it goes and is able to share it when appropriate. Data used to be captive
to the application that created it and thus proprietary to that application. No more.
One of the goals of XML tagging is to make documents every bit as queryable as
databases.

• Component Solutions. Instead of monolithic software applications designed to
“do everything,” the trend is toward software components that can be assembled
to create solutions. This trend is realized on a number of levels. Open source
software allows functional components to be assembled as needed to produce a
multi-faceted solution. Web Services allow entire sets of applications and
software services to talk to one another and work together to provide a complex
set of umbrella services for things like travel and comparison shopping.

• Internet as a software platform and transaction space. The Internet began as a
way to let computers talk to one another. Now it’s a space where software
services like eBay, amazon.com, orbitz.com and mapquest conduct their business
with clients. “Killer apps” like Lotus 1-2-3 used to be designed and distributed
solely for the desktop, which was the center of personal computing. Now desktop
applications must share importance with Internet-based software services.

• Network Effect. Two-way communication between software services and their
communities of users has created new ways to add value. Entire financial models,
as well as new ways of conducting e-commerce, have emerged from fully
engaging and capturing the intelligence and know-how of a community of users.
Network Effect refers to the value-added by those users, thus creating a whole
greater than the sum of its parts. EBay, Google and amazon.com are prime
examples of the value created by users’ interaction with software services.

• Universal clients. While “system requirements” are still alive and well, software
services based on the Internet are moving toward the goal of providing service
“when you want it, the way you want it.” Orbitz, for example, doesn’t care what
client browser you use to access their service. Universal client access allows users
to interact with services regardless of platform, operating system, programming
language or device type. It makes sense to include as many users as possible. This
trend dovetails with those for portable, smart, interoperable data.

• “Born Digital.” For years now, there’s been a strong focus on how to convert
legacy formats to digital, as well as how to make digital objects and documents
available for access by retrospectively tagging them. The focus now is on
documents and objects that are “born digital.” Such documents are created with
tagging included and are immediately available to interact with content
management systems. The nature of XML and its family of services allows the
content to be processed and repurposed in various ways, all without human
intervention. Content management systems are still in their infancy, but they are
an example of how it is becoming necessary to examine where expertise is added
in the value chain. It is likely the expertise of professionals like librarians,



archivist and curators will be built into the way content management systems
process and distribute data. Answering the question, “If we could build any data
model and use it to create information services to facilitate our users’ work, what
would we build?” requires a multidisciplinary team and cannot be done without
detailed knowledge of users’ patterns.

• Separation of Content and Presentation. One of the most important uses of
XML and the XML family of services is the ability to separate content from
presentation. A document created with XML tagging can be easily repurposed to
a wide variety of formats and devices. For example, a committee report originally
created with XML tagging could be reformatted as an email message for all staff,
a PDF file for downloading, XHTML coding for inclusion on a website, a text
message summary for cellular phones, and a Postscript file for high quality
desktop publishing. The separation of content from styling also enables easy
updating of a single document in order to effect the changes. So long as a device
is XML-aware, properly tagged documents can be broadcast or formatted to
devices and mobile agents not yet devised.

• New research analytics.  Traditional research techniques are expanding to
include an “ask the machine” approach, where machine-processed data is queried
and analyzed to determine types and patterns of processing. Most commercial
enterprises have been analyzing machine-based transactions for years, but it is
now possible to also analyze patterns based on RFID (Radio Frequency ID) that
facilitate location and mobile tracking as well as metadata analysis to see the
categories of content examined.

Prevalent Themes
There are some prevalent themes in all this change that can provide anchor points and

a basis for library and information science professionals to plan their place in the future
of information management. Some of the major themes include:

• Removal of barriers. It’s getting easier to get to and repurpose information
resources, regardless of where they’re located on the Internet or how they
were originally intended to be used. Web APIs are a prime example of how
major software services (eBay, O’Reilly, Google, etc.) make their data sets
available to users, giving them a chance to leverage their own knowledge and
know-how to enhance or invent services, creating a win-win situation for both
users and software service owners.

• Changing Points of Intermediation. Some experts refer to this as a “removal
of intermediation.” We don’t see it that way. Intermediaries will still continue
to apply their expertise and special skills to the management of information,
but they will do so in a way that is integrated into a system or service. Their
skills may also be realized as part of the component technologies that are
becoming more prevalent. It is certain the entire value chain related to
information services will need to be reconsidered.

• Tailored Services. The days of “one size fits all” are gone in regard to
information resources. Value is now intricately tied to tailoring services to



meet precise user needs. This trend toward tailoring covers every facet of
information resources from creation through delivery.

• Value of users’ information ecosystem. You can’t create tailored systems
unless you know exactly how your targeted users work daily with information.
Information ecosystems is a phrase designed to capture every facet of how a
user works with data, include delivery and storage requirements. Knowledge
of users’ information ecosystems is key to developing relevant data models
and the resulting information services that employ them. It is at the heart of
the concept of adding value.

• Global Connections. We rarely work in isolation anymore. Most of us once
considered our desktops/laptops and the applications mounted there the center
of our online world. More and more, that focus is shifting to large scale
software services that depend on widespread components and a global
community of users tied together by common interests and requirements.

• Emergence. Most of us were trained to plan, project manage and budget by
calculating every possible scenario and devising an approach to account for all
of them. This front-loaded thinking made sense when change was difficult to
accommodate once a project was underway. Likewise, when data was
proprietary to one applications, it made sense to spend hours making sure
you’d covered every possibility that application had to offer. But now data is
being tagged and structured to go forth, armed with machine-processable
knowledge about itself. No one knows who, where, how, or when it may be
repurposed in its lifetime. This is a new way of thinking about data. With it
comes the need to accept that the dominant mode of behavior may be
“emergence, “ meaning we’ll have to get used to waiting to see what will
happen, to unanticipated uses, users and communities. Future-proofing is now
likely to be tied to our ability to create flexible data models and to enable
innovation.

What’s Missing?
With all the significant changes underway in information management, it follows that

not every piece of the puzzle is even close to in place. Some of the most glaring gaps
existing in the following areas:

• Semantic Tools. There are hundreds of resources available to tell you about
things like XML, Web Services and changes to the nature of software
engineering. Nearly all of them address issues related to business processing,
e-commerce, and business logic. The data models and structuring approaches
concern themselves with modeling the elements of business transactions.
Texts about XML consistently use the terms “semantic” and “structured
tagging” as synonyms. In the sense of tagging languages, they are. Semantics
are about conveying meaning. Labeling a list as a list or a billing item as a
billing item conveys much more meaning than a tag about what font size and
color to use for a piece of text. Structure tagging is revealing, but it is a far cry
from establishing conceptual relationships between elements in a data model.



Even metadata represents the most basic level of information modeling and is
less than will be required to move toward knowledge processing, where
intelligent assertions can be made with some confidence. Information
managers and information scientists are experienced in working with
traditional semantic tools such as authority files, stop lists, controlled
vocabulary, citation analysis, etc. While the form and nature of such tools will
differ in digital environments, they are still largely missing from the current
picture and sorely needed to move to the next level.

• Multiple Points of View. It is time to remove the traditional barriers that
separate the coding/programming side of information management from the
library/information science side. We refer to this longstanding schism as “The
Other Digital Divide.” So many multidisciplinary skills are required to design
relevant, value-adding information services that it is no longer acceptable to
do “hand-offs” where groups of professionals work in isolation, by discipline,
and then pass their work on to the next group. For every choice made in a
system, there are trade-offs involved. Only a multidisciplinary team is
qualified to fully evaluate all those options.

• Control Mechanisms. Each new technology brings with it a renewed struggle
between Order and Chaos. With each new capability, we are forced to
redefine the levels of freedom and control that are required. The
accompanying tools and legal codes always trail well behind technological
developments. A prime example of concern in this area includes all phases of
security: integrity, authentication, authorization, confidentiality and non-
repudiation.

• Last Mile Issues. There are always complications when it comes to delivering
functionality directly to users. It’s extra complicated when delivery
mechanisms must be tailored to match users needs. Mobile devices like cell
phones and PDAs are the fastest growing market segment, but they are hardly
settled or defined in their requirements, so tailored services are a moving
target.

• Mature Tools. Film, as a medium, never got off the ground while scientists
controlled it. It only got interesting when artists got their hands on it. Tools
that enable people to readily realize their vision produce the most powerful,
transforming results. Most of the tools associated with our compelling trends
are not mature enough to be easily employed by people who aren’t alpha
geeks for a living. Years ago, we were able to do desktop publishing by
writing oodles of Postscript code. It amazed us that we could write lines of
codes that would ultimately produce a newsletter, especially that we could
email this code to one another and thus make our newsletter go around the
world. But the power of desktop publishing didn’t begin to emerge until the
“Postscript cookbooks” were no longer required, till someone who had an idea
for a visual design could create that design by using simple tools to directly
manipulate text and images. Right now, we’re at the very beginning of tool
development, which limits the accessibility of powerful things like XML
editors, processors and validators. The tools available are simply too
frustrating for most users to contend with. Most of us don’t consider ourselves



software developers, but imagine software as a way to describe a process, how
to do something. Imagine how powerful it would be if everyone who had
expertise, who knew how to do something interesting, was able to capture that
in a machine-processable way. Mature tools for application development
would do that, just as the mature tools for desktop layout allow it now. Our
experience tells us smart people create smart tools, especially when there is a
demand for them. This is a corollary of getting multidisciplinary teams
together. Such teams would necessitate more accessible tools to go with our
compelling trends.

Real Life Examples
We created our list of compelling trends based on our work with many dozens of

clients, but let’s consider some real life examples that indicate their presence. Corporate
and personal names have been removed to protect both the innocent and the guilty. It is
an interesting exercise to ask yourself in each case whether or not your current (or
planned) information services could handle or interact with the resulting data from each
example.

Example 1: The importance of portable, interoperable data. This example shows early
signs of aligning with those trends.

Getting Onboard
A computer-aided design program popular with architects is updated twice a year.

The most recent upgrades allows users to take a more modular approach to both display
and output of the program’s digital creations. Projects are broken down into smaller
component parts that can easily be mixed and matched. This component orientation is
maintained as projects are imported and exported from the application. Most importantly,
all projects can be maintained in the native files formats most common to computer-aided
design. This allows seamless integration of work within organizations as well as with
external companies contributing to projects. The application still lags in integrating the
ability to include hyperlinks attached to projects, but overall the upgrade represents a
major move toward interoperability.

Example 2: The importance of portable, interoperable data. This example shows a lack
of understanding of those trends.

Opportunity Cost
A computer-aided design program aimed at a specific vertical engineering market

brings out a special purpose module. The add-on package offers functionality that
responds to frequent user requests and provides much needed new capabilities at a very
reasonable price. In reviews, the package is praised for its ease of use, utility for the
profession and price point. It is also widely chided for failing to allow import of projects
in native files formats common to computer-aided design. The package’s export options
show forward thinking in terms of interoperability and portability, but the import fall
short. This severely limits the usefulness of the add-on module and causes most relevant
trade magazine to advise against its use. The president of the company addressed an



industry conference on data management and fielded questions about the glaring lack of
import options. He responded that they were aware of the problem, but decided the low
price would be a reasonable trade-off. Dozens of session attendees leapt to their feet to
say despite the low price of the package, they couldn’t “afford” the cost of not being able
to import standard tagging.

Example 3: Component assembly of solutions and network effect. This example
demonstrates the value of adding components as well as the importance of providing
tools to capture the intelligence of a community of users.

Wiki Content Management
Wikis are websites that allow users to read, contribute and edit site content. A

company creates support for this “wiki” feature in their enterprise software packages. The
support takes multiples forms within the software, but one of the major features is the
ability to integrate wiki-created objects and documents into other structured materials
within the software. The commercial features bring more structure to the wiki features,
while accommodating security concerns. Meanwhile, the support features allow users to
recognize and use wiki capabilities already familiar to them. The company plans to
integrate wiki content creation, management and integration features into all its enterprise
software. User manuals and technical support materials were the most immediate
beneficiaries of wiki content inclusion. Users’ comments on troubleshooting procedures
proved particularly successful. Inline surveys that measure user satisfaction recorded
43% of users found the materials “very helpful” before wiki content was enabled. After
wiki content was enabled and users were able to contribute their own thoughts on
troubleshooting procedures, user ratings of “very helpful” shot up to 88%.

Example 4: Born digital and universal clients. This example combines many of our
trends and themes and shows one possible use for tagged data sets.

Tailored Recycling
A publisher combines their technical books database, education niche market and

their online distribution channel to create a subscription-based digital library, a custom
on-demand publishing capability and a shared collection of digital objects. The
subscription service gives users access to over 2000 highly current technical books. For a
minimal fee, users have cover-to-cover access to a dozen works of their choosing, as well
as fulltext searching of all 2000 items, with cut and paste capability. Many coders
subscribe to the service solely for the ability to cut and paste pre-written code in a wide
range of languages, thus saving hours of time. The on-demand publishing service is
aimed at instructors. It allows them to select precisely the material they want to include in
a textbook for their course. Sources can include web-based materials, their own material,
and parts of other textbooks. Fees for the service cover the production of a hardcopy of
the custom-designed textbook for each student, a semester-length subscription for each
student to the publisher’s digital library of technical books, and an online syllabus linked
to the relevant sections of each text. The service also offers instructors access to and use
of a shared set of digital objects designed by a community of instructors. In addition to
the educational market, many companies of all shapes and sizes now use the service’s



capabilities to produce in-house documentation, instruction manuals, and “information
kits” for their users and clients.

Example 5: Internet as a software platform and transaction space and universal
clients. This is another example that combines trends and themes. It speaks strongly to
removing barriers as an approach to a business model.

Learning, the Way You Need It
One of the problems with trying to provide current information management training

is that elaborate set-ups must often be available in order to provide a suitable learning
environment. This is a serious burden on institutions and organizations not readily
equipped to deal with it. It also creates an intimidating atmosphere for the novice learner.
For example, suppose your organization has a sharp middle manager you want to
supervise an IT-oriented division. The staff member in question is intelligent,
experienced in all phases of your operation, knows your users and systems, and keeps
current on technology issues. The staff member is not, however, a programmer, nor is she
a network or software engineer. You’re hoping to use the manager’s feedback to evaluate
a move to enterprise-wide open source software. To work most productively with the
“pure” IT members of the team, the employee needs to increase her comfort level and in-
depth understanding of the programming and networking side of the information
management equation. There are comprehensive training courses available, but nearly all
require previous programming experience and access to Unix or Linux-based server
software. Your middle manager has no such experience or ready access.

A training company creates a solution to this problem, by providing courses that take
place in a learning environment that teaches all levels of IT skills, without requiring prior
programming knowledge or access to server space. The company provides discovery-
based learning, a web-based approach and highly relevant, tailored content to produce a
learning environment that enables its users to succeed. Users access content anytime,
anywhere via a universal client (web browser.) No application or component downloads
are required. All technical stumbling blocks are removed. Users get plenty of hands-on,
real-time work in the required IT environment. Ninety-six percent of users rate it as
excellent in their reviews. Seventy-five percent of all users return for more advanced
training and seventy percent of new business cites positive word of mouth as the way
they learned about the service. The company offers the solution independently, but also
supplies it as a module to commercial learning solutions providers. The latter use it as
part of their basic course offerings or in specialized arrangements with colleges,
universities, technical, corporate and other types of training institutes. The solution
supports a wide range of application environments and is XML-based, making it highly
portable and interoperable for use with in-house systems.

Implications for Information Managers
What do all of these trends mean to information managers? For starters, it means the

nature of data is changing and will only continue to change. Once the sole property of the
application which created it, we must now consider data to be a constantly renewable



resource and structure it accordingly. This is another step forward in the shift from
containers to content. The impact of networking and the ability to attract a global
community of users is also evolving rapidly and changing the way information systems
and software services add value for their users. Distribution mechanisms are changing in
response to the ability to separate content and presentation. Case in point, a few months
ago, no one had heard of “podcasting” but now many of us use it daily to deliver audio
files to our iPods and MP3 players. XML syndication, in the form of RSS and Atom, are
creating new content channels and fresh information sources.

If all these changes are underway for data structures, content creation, networking and
distribution, what about the impact on users? Since creating access to information
resources is at the heart of information management, users must also be at the heart of
any information management discussion. What impacts information and its users must
automatically impact professionals like librarians, curators, and archivists, their practices,
training and skill sets. As data becomes more portable, more interoperable, more agile,
users will expect to be able to utilize those trends in all areas of information access. As
delivery mechanisms become more tailored, users will expect similar options in all
information services. Information managers and the systems and services with which they
work will need adjust to meet these expectations.

Librarians, archivists, curators and their colleagues belong at the table when
discussions and planning efforts take place to design information services. More
importantly, they bring many skills and experiences essential to creating services tailored
to users, experiences often otherwise missing. The emergence of the compelling trends
we discussed has created both excitement and a great deal of confusion. There are no
turnkey solutions, no existing models of service, no best practice that recognizes or
utilizes every possibility they offer. How they will impact each segment and vertical
market remains unclear. Some standards are already well established, but others are either
evolving or not yet established as true standards. The future is not set, but opportunities
abound to contribute to this new vision of data and everything that goes with it.

There are many ways to begin to meet the challenges presented by these compelling
trends. For many, the simplest might be to ask a most basic question: What is the
essential job of an information manager? Because that question carries with it a proud
history as well as an ingrained set of expectations and assumptions, it is also essential to
ask: If we could build any data model, any information service for our targeted users,
what would we build?

It is vital to ask this question, because if the information managers doesn’t, others
will. Though many of our clients have already begun work to reenvision their information
systems and services and to redefine their work, others spend inordinate amounts of
energy defending the status quo, explaining why what they do now is fine or only
requires tweaking. Experience suggests otherwise.  Higher education, for example, is
filled with all types and levels of expertise waiting to be captured, published, broadcast
and repurposed. The same is true of cultural institutions like museums and institutes. If
information managers don’t design and implement information systems that reflect
compelling technology trends, someone else will and they’ll sell it back to us at a cost
that may be prohibitive. Much of the future involves data that is not permanently
associated with one collection or warehouse or application, but that is richly structured
and whose value comes in part from its agility and flexibility and in part, from its



network of relationships with other data elements. Curators, archivists and librarians
cannot approach the challenges associated with modeling such data alone, but they are
uniquely qualified to contribute mightily to the information systems that will do so.

We offer the following suggestions for ways information managers can take their
rightful place in current efforts to redefine the nature of information resources, systems
and services, in light of compelling trends in information management and technology:

• Learn everything you can about the information ecosystem of your targeted
users. This includes things like how they work, what they work with, how
they gather, manipulate, store, transform and distribute data? How do they
locate their data? What functions must be facilitated, in what priority order?
These are among the fundamental questions that must be answered in order to
know what your budget, personnel, skill set, administration, etc. must be
prepared to support. It will also give you a larger framework in which to work
and plan.

• When you have the answers to essential questions about your users’
information ecosystem, you can begin to build a data model that best meets
the requirements of that ecosystem.  Your goal is richly structured information
that maximizes current tools and technologies. Your overarching, strategic
framework should honor the goals of data that is portable, interoperable and
capable of facilitating your users’ requirements. You should demand the same
of any vendor systems you purchase and share your understanding with any
relevant efforts elsewhere in your enterprise or organization.

• Determine, without regard to what you have done before, what would create
the most powerful set of information services and explore those technologies
thoroughly to see which are mature enough for you to utilize. NOTE: It is
understood you will need to map legacy data sets into new portable,
interoperable formats.

• Supplement your knowledge of your users’ information ecosystem with the
multidisciplinary skills of a planning team. Look for “solutions in search of
problems” meaning solutions created outside of your direct discipline, but
whose functionality and capabilities may be helpful to your users.

• Seek the opportunity to be involved in any enterprise wide planning effort that
entails rethinking information services, data models, delivery mechanisms,
etc. There are many instances when your knowledge may be essential to
making such projects succeed.

• Focus organizational energies on creating “born digital” systems rather than
legacy conversion. The latter will be required, but it is most important to
reform the information culture of an organization by establishing the need to
create digital data sets that are pre-designed for portability, interoperability
and available to emergent behavior. Such systems cannot be successfully
designed without regular input from a range of professionals including
librarians, archivists, curators, network engineers, software developers,
accountants, executives and administrators. They can be imposed, but they are
rarely successful and always resented. Relevant, truly value-added designs
come from intimate knowledge of user patterns and a wide variety of thinking
and perspectives on information management.



• Enjoy the wide open possibilities available at this moment in time to all of us
who work with information management and technologies. It’s a fascinating
time to be on the job.


