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An industrial research laboratory has to take a long view
of technology. There is increasing pressure to make a
business case for research projects. There is plenty of
data and analysis of the past. There are a great many
sources of news about the present. There is no shortage
of individuals and agencies willing to predict the future.
What does the researcher make of this? How do they
build their own picture to complement their technical
work? The aim of this paper is to provide an insight into
the information needs to support technology forecasting.
The paper discusses the research environment. It focuses
on short-term requests which put the most pressure on
information services. It considers the information needs,
the available resources, and the reliability of forecasts.
The emphasis is on the analysis of published market
information to support researchers in their technology
goals.
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Forecasting as applied to business is a relatively new discipline. Pioneered in the
1950s, it has developed apacewith the introduction of computers. There are many
forecasting methods, ranging from the subjective to the highlymathematical. The
potential applications withina singlecompany are legion. This report looksat the
information needsto supportforecasting in a technology research laboratory. Short­
term requests for marketfigures can put a heavydemand on a lab's information
services. The technology area may already be familiar, and the sources well
understood. But the request itself is often uniqueand unpredictable. It may be
submitted at short notice, to backup a meeting or a business trip. This scenario
challenges information professionals to comeup with data, and to analyseit under
pressure.

The paper focuses on this particular need, in order to illustrate the use of information
resources. An overviewofforecasting is followed by a consideration ofthe
information needs withina research laboratory. The paperconcludes with a brief
discussion of someof the information sources whichare used to supportforecasting.

1. Forecasting in industry
From its introduction to business in the 19508, forecasting has beentaken on board by
companies eagerto work out which products they shoulddevelop, and to determine
the marketfor their goods. In productmarketing, decisions take into account forecasts
of marketsize and the company's potential share. In production, forecasting is used to
plan materials purchase, workforce planning and equipment purchases. Finance
departments use forecasts to keeptrack of cashflow and expenditure. Theseare just
someexamples of the applications of forecasting.
The introduction of computers accelerated the development offorecasting, makingit
moreviableto maintain a forecast. Techniques rangefrom the subjective ~ury of
executive opinion' to mathematical techniques like exponential smoothing and trend­
line analysis.
The timescale over whichthe forecast is madevariesaccording to the needbeing
served. For example, a production facility has a short-term needto forecastthe
demand for each currentproduct. Overa longertime frame, it needsto look at
categories of products, employment levels and costs. Lookingfurther ahead, it needs
to consider the demands for machinery, new technology and possible plant expansion.
R&D departments' needsare more long term still. They are involved in new product
introduction and the future demand for products which are yet to be developed. The
accuracy which is attainable - and indeeddesirable - is relatedto the term ofthe
forecast and the maturity ofthe technology.
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2. How reliable are forecasts?
History is litteredwith the debrisof forecasts which went awry. The most careful
forecast can be upstaged by unforeseen events. Advances in technology may outstrip
the predictions of 5 or 10 years ago. Figure I shows a prediction which was made in
1974of the relationship betweenprice and performance of computers. Plotted against
this are the actual price/performance figures for two machineswhich beat the forecast
trend by several years. Instead ofjust improvingthe price/performance of large
machines, large-scale integrated circuits enabledsmall, less expensive computers to
matchthe performance of their larger cousins.
More commonly, predictions are made for a technology which is emergingor even
ready for use. But in the event it either never makes it into the market, or its entry is
delayed for many years. In the early 19808, forecasts for home information services
were predictingthat up to 5% of US households would have videotexby 1985. All
the enablingtechnologywas available. One companyspent 560 million setting up a
servicewhich never made money. For most people in the home, it was simplerto use
newspapers and printed catalogues and encyclopedias.
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Figure 1: 1974 Prediction of computer price/performance in the 19801.From David A Patterson
and JohnL. Hennessy, Computer organization and design: the hardware/software interface, 1994

A change in fashioncan turn a market on its head. A Financial Times article
exploringthe pitfallsof the diamondmarket cites the value of coloureddiamonds.
Ten years ago, these were worth less than colourless ones. Today, a blue 15-carat
stone will fetch more than 5300,000a carat; the same stone in pink can fetch
$400,000. Comparethis with $50,000for a colourless stone. This trend wastriggered
in 1987by the sale at auctionof a red diamondfor 5920,000a carat.
The job of the forecaster is to look at today's predictions; to interpret them; and to
considerwhat may happen in the future to affect them. This requires lookingbeyond
the published numbers, to broader issues like legislation, demographics and
economics.
Over time, an information specialistgets to know their way aroundthe published
sources. If two market researchagencies have differentviews of the past and present,
an investigation of this will help to evaluateand interprettheir view of the future. The
differences could be due to many things: the geographical base ofthe respective
agencies can introducea bias; use oftenninology may vary, especially with emerging
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technologies; underlying assumptions frequently vary, e.g. the life of a productin the
customer's hands. Vested interests skewforecasts. Companies want to makemoney
out of technology in whichthey have invested; researchers' funding is affectedby the
perceived usefulness of and public interestin their technology; market researchers
gain publicity and customers by makingbold predictions.
It is vital to keep a recordof the sources themselves. The countryof origin and the
date aloneare usefulclues to interpretation. The sameorganisation may change its
forecast dramatically in just half a year. This is particularly true ofemerging
technologies, where there is much speculation, and where a breakthrough in
technology or a changein legislation couldhave a big impact.
Finally, all forecasts mustbe broughtback to reality. It is temptingto extrapolate a
growingtrend. But this must always be relatedto more concrete facts. What does it
mean in termsof the population, or in termsofwhat peopleearn?How does the
forecast relate to the moneythat companies are actually investing? What benefitdoes
the new technology offer over what peoplealreadyhave?
Forecasts for emerging technology are particularly speculative. The information
analyst mustbe prepared to question the material, and to revisetheir pictureof the
market.

3. The research environment
A research laboratory is looking ahead to the futureofthe company. It develops
technology whichwill be used in new products. Researchers are primarily concerned
with the technology itself. In addition, they have a needto back up their research with
a business case. At anyone time, an industrial laboratory will have a varietyof
projects at differentstagesof development. Theserangefrom speculative
explorations, the resultsofwhichmay not be ofuse to the company for another5-10
years, throughto projects whichare closeto or actually transferring technology to a
product Division. The needsfor market information vary from one stage to another.
All projects haveone thing in common: the needto projectthe demand for the
technology they are involved in. All are concerned with future products and growth
for the company. Even a projectin the most advanced stages oftechnology transfer
has to consider the marketneedsseveral years into the future.
To supporttheseneeds, an information servicecan track sources of information
pertinent to the technologies under development. It must also respond to specific
requests. A requestmay be technology-based. It may be product-based. The needfor
information ofthis sort is often immediate. The task in this case is that ofcollecting
information, assimilating it and presenting it in an appropriate form. The information
workeracts as information gathererand consultant to a project.
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4. What information is required?
The business needsof a research projectvary according to its maturity. An early
speculative projectwill want to generate a broad-brush but compelling pictureofthe
needfor newtechnology. The information needsat this stagecould include
demographic or customer information; or currentmarketfigures and projections for a
set of products whichthe newtechnology aimsto improve or replace. A more mature
projectmay be makingthe case for a newbusiness for the company; or it may be
working with a manufacturing Division on the application of newtechnology into
new products. At this stage, a research projectis working more closelywith product
developers. The researchers and their partners have a firmer ideaofwhat products
and services the company couldproduce.
Past, presentand future all hold important clues. Historical data can showthe rate of
adoption of comparable technology in the past. Awareness of perennial problems,
such as howto extendthe customer basebeyondearlytechnology adopters to the
wider market, comes from looking at past casesand experience. For example,
Geoffrey Moore's Crossing the Chasm identifies the 'Technology Adoption Life
Cycle', and uses examples to illustrate high-tech companies' success or failure in
acquiring mainstream customers. The newtechnology may, for instance, be targeting
a particular geographical region. For example, providers of newtechnology for
telecommunications may consider the historyof adoption of existing technology in
North America, in order to understand the demand for new networks in developing
countries.
A pictureof the currentmarketis essential. Whichcompanies are involved? Who are
the currentand future customers, competitors and partners? What are they doing, and
where? What are their plans? An understanding oftoday's markethelpsto focus the
future forecast, and to workout where the company can makemoney.
Data on the past and present provide a useful information base. They also serveas a
realitycheckon existing forecasts. However, a research laboratory is concerned with
the future. For any technology which is underdevelopment, or whichthe company is
considering for a research activity, there must be an account ofhowthis could make
moneyfor the company. This means looking at the marketfor products and services
whichcoulduse the technology, or whichcouldbe enabled throughthe new
technology. The types of information whichaid this study include:

Published forecasts;
Expertopinions;
Forthcoming legislation;
Demographics;
Patents;
Economics.

The requirement may be to identify new markets to be enabledby the technology; it
may be to look at trends in existing products, to whichthe company intends to add
value. An example ofthis may be to forecast the population of computers for which
the company plansto develop a software application.
The questions are: how big will the marketbe?How muchcan we target for
ourselves? What influences are there whichmightaffectthis forecast?
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5. What information sources are available?
Thereare plenty of consultants and organisations ready to predictthe futureandto
provide the latestnews. A few examples are described below.

Market researcb reports
Published market research is majorsource of information. It predicts trends over
time. The reports oftencontain historical dataas well as future projections. Theyalso
havean explanation of their techniques, of theirownsources, and of howtheyview
the market. These areusually the mostdetailed documents whichdeal with the future.
Theyare also among the mostexpensive. Theymayhavebeencommissioned or
purchased by the company. For any study, the moreviewsyou can get, the better. If
there are several forecasts for the samemarket, you can lookfor consensus, or for
obvious differences. If there is onlyone forecast, theremaybe a reason why no-one
else is sticking theirneckout. The moremature the market, the largerthe number of
forecasts.

Online databases

Online searches can lookfor keywords, oftenwithBoolean logicfor more
sophisticated searches. Thesecansearch for news articles; for information about
companies; and for titles and abstracts of papers. Intellectual property databases can
be searched for patents. Besides specific searches, alerts canbe set up on someof
thesedatabases, to inform the researcher of - for example - newdevelopments in
technology.
Some agencies offer news feeds. Thesecanbe ready-filtered, or they canbe searched
usingkeywords.

Periodicals
Newsletters andjournalsabound. Some of theseare free. Mostare not. Regular
publications suchas thesecan offerupdates on the subjects covered by market
research reports.

Electronic sources
Electronic sources are particularly useful. Depending on the licence agreement, these
can cut down on the effortof converting numbers intoa usable format, suchas tables
or spreadsheets. Some journalsare nowavailable in electronic form. Information
Week andthe TeJecomeuropa journalsare examples of this.
An electronic tableofcontents service is useful for journalswhich an organisation
does not wanta full subscription to, but which occasionally havearticles of interest to
the researchers. This service is particularly useful for highly specialised or peripheral
research areas.
Electronic bulletin boards are becoming available. Theseare not always easyto find
out about. But a goodone can provide a readyfilter for your particular areaof
technology. Manycompanies, government departments andotherbodies which
collect information havestarted to put pages on the WorldWideWeb.
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Other sources
Maintrends are often published less formally. For example, the big numbers from a
new reportappearin the press. Therewill not be any detail. But it provides another
view. Similarly, companies sometimes offer their view of the future, or ofthe current
market, either in a specialist publication, or in their own annual reports.

The information analystneedsto have exposure to as manysources of data as
possible. Thenthey can discriminate. A coupleof months ofbrowsing reveals which
newsletters provide the most comprehensive coverage; who gets the newsfirst; where
to find data in the most usableformat; and whichsources are most often quoted by
others.

6. Conclusion
This paperhas concentrated on the use of information services to support technology
forecasting.
Forecasting for research means dealingwith a large factorofuncertainty. The
forecaster is looking several yearsahead. The information specialist supporting this
activity mustget to knowtheir sources of information, and mustbe prepared to
investigate the assumptions andbias underlying them. The important thing is to look
for the big picture, rather than for precise numbers. Forecasts from market research
companies provideviews into the future. Past and currentdata can complement this to
provide contextand a realitycheck.
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