PREFACE

The Changing Landscape of Corporate Research

Peter E. HART

The last few years has seen a fundamental change in the
landscape of corporate research, a change that presents
important challenges and opportunities for Ricoh.

For a company whose primary focus is supporting office and
image communication, the first and most important trend is of
course the spectacular rise in the use of the internet. It is not
an exaggeration to state that the internet and the World Wide
Web are changing communication, publishing, the nature of
documents and their economics as profoundly as did
Guteberg's 1452 invention of movable type. One difference is
that the changes wrought by the internet come much faster
than did Gutenberg's.

The unprecedented expansion of communication via the
internet supports a '"mew economy," where the barriers
between buyer and seller, knowledge seeker and knowledge
provider, are being altered, blurred, reduced or even
eliminated, often with stunning consequences. For instance,
the web portal company Yahoo!, now just six years after its
origins as a hobby of two Stanford University graduate
students, has a market capitalization of $68B (US) - greater
than all Ricoh worldwide." It is increasingly common for
average consumers to barter and sell goods and services
around the world through online auction sites such as eBay, all
without an expensive broker or intermediary.

A second important trend derives from the first: the rise in
"internet computing." We are moving out of an era where
most office work is done on stand-alone personal computers
running local software. Instead, because of the value in the
interconnectivity and the sharing of information, more and
more computing and data distribution is performed by
networked thin servers. Film distributors will distribute
feature films over the internet via streaming video technology;
marketing companies will profile users online in order to better

* Footnote: The original manuscript was written in May 2000. Even with the
recent sharp downturn in high technology stocks, Yahoo! has a market
capitalization of $33B(US)(October 19, 2000), still greater than all Ricoh.

target advertisements; consumers will use web agents to find
the best online deal for a used car; and much much more.

A third, familiar, trend is the continued miniaturization of
hardware and the reduction in the cost of computation and
digital memory, as expressed by Moore's Law. This has led to
a proliferation of computers, in everything from doorknobs,
pagers, pet collars and key chains. Personal computers are
routinely sold with 10 Gigabytes of disk memory - a capacity
that was considered extravagant just a few years ago. A
Nintendo game player has more graphics rendering power
than a typical university research lab two decades ago.

A fourth trend is the move from personal computers to
information appliances - devices that are easy-to-use, have
limited functionality, have "invisible" operating systems and
never need upgrading - such as personal digital assistants,
web-aware cell phones, digital watches and electronic game
players. The success of the PalmPilot personal digital
assistant was due not to its developers solving deep technical
challenges but instead to their identification of the proper
niches and opportunities. One of the hardest problems the
designers faced was what functions and features should not be
supported by the device.

A fifth trend is corporate globalization and
internationalization, a response to traditional economic forces
for market share. What is somewhat new, though, is that
corporate research itself is becoming increasingly global, in
order to exploit a broader range of cultural and research styles
and to better identify market and technology trends
worldwide.  Ricoh's competitors such as Canon, Xerox and
Sharp have research labs in the US, UK, France, China as well
as Japan, as do nearly all major telecommunications and
computer companies. None but the largest companies can
hope to do all the research in software and hardware for a
complicated product such as an information appliance, and
this has led to a sixth trend: the rising role of strategic
corporate partnerships and alliances. Such alliances can, for
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instance, leverage the sales and distribution channels of one
company with the innovative research of another. The need
for rapid development and sales is another force leading to an
increase in such partnerships, which increasingly often involve
large corporations partnering with startups.

A particularly interesting, seventh, trend is that towards
open digital standards. Long gone are the days when
programmers had to conform to the restrictions of a
proprietary standard dictated by a single company, such as
those of the IBM 360 operating system. Internet- or web-
based computing relies on open, non-proprietary languages
and standards, such as Java and HTML. Such openness
encourages communication between more varied software and
information appliances. For instance, customers in Finland
can now purchase a can of Coca Cola from a vending machine
using their cell phones, all over open infrared communication
protocols.

An extreme case of such openness can be considered an
eighth trend in its own right: the increase in open software.
Open software development relies on volunteers to contribute
source code, reviews, and bug reports; open source software is
updated and released frequently. The Linux operating
system, Apache web server, and emacs are just some of the
many high quality programs developed in this way. Although
it may appear paradoxical at first, some companies release
their software through open source, for instance Netscape
Communications, which recently released the source code to
their Navigator browser. In this way Netscape ultimately
hopes to encourage third-party innovations and to capture
market share and mind share - and thus revenue from sales of
their server software.

These and other developments have led to the expansion of
a "new style" in corporate research. Rather than the
traditional research agenda previously pursued by giants such
as IBM, Bell Telephone Laboratories or NEC, which focused on
solving deep technical problems that have an incremental
effect on corporate revenues, "new style" research focuses
instead on identifying opportunities and exploiting existing
and known research results.

In America we call this "picking the low hanging fruit"; it is
the approach of virtually all successful "dot-coms." Research
labs and their parent corporations working in this new style
must be nimble, willing to accept risk and to fail early and
often in search of a profitable product or service niche. In
Silicon Valley we summarize this perspective as "fire, aim,
ready."

Of course, this "mew style" research benefits from close
relations between research and development groups.
Researchers working in this new style must have more than
creativity and deep technical knowledge; they also need a
broad understanding of technical, social, cultural and

economic issues and trends.

Many of these trends led to the "new-style" development of
Ricoh Silicon Valley's first commercial product, the eCabinet.
The eCabinet information appliance effortlessly captures, files
and retrieves all business documents from virtually any source,
including networked photocopiers, faxes, printers, scanners
and the World Wide Web.

Researchers identified the trends of the reduction of the
cost of digital memory and rising number of office documents
and then identified the market niche and specific product
opportunity for Ricoh. Traditional technical research on
retrieval, interface and so on, while important, was not vital to
the success of eCabinet. In fact, some of the technology was
standard and purchased from third-party vendors, such as
optical character recognition and graphical user interfaces.

Of course, eCabinet is networked. It runs the open source
operating system FreeBSD and supports major open standards
such as HTML. The eCabinet has a software architecture that
permits third-party developers to tailor the appliance to
specific vertical markets such as government, medical or
financial industries.

Technology transfer relied on close collaboration between
the inventors at RSV's California Research Center and
developers in the nearby Network Office Appliance Division.
As the first Ricoh product designed and marketed outside of
Japan, the eCabinet is a clear sign of both RSV's risk-
embracing startup mentality as well as Ricoh Company's move
toward globalization of research. While we have worked very
hard to develop the eCabinet and have great faith in it as a
Ricoh product, it is too early to judge its success in the
marketplace.

At the California Research Center we continue to explore
opportunities for new service and products, particularly for
novel networked office appliances. Clearly, it is an exciting
time to be engaged in research and development - and to help
Ricoh benefit from "new style" research.
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