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Abstract

chhno!ogical changc is an acccPted fact of the globa| business environment. | he Problem of accelerated technical changc affects
mature industries more acutelg as theg struggle for survival in the Fiercelg comPetitive world market. As comPanies scramble to imPIement
various technologfes, t!ﬂey are becoming more aware that managing resources with techno|ogg requires a commitment to managing the
technical change process.

Major considerations include: (1) unécrstanéing the organizational and environ- mental factors c]riving technical clﬂange, (2) undcrstanc{ing
how tec!ﬂnology and science differ and how this affects the corporate ReD strategy, (») constant teclﬁnologg inte”fgence gatlﬁering and a
commitment to lhce~|ong retraining of staff members, and (4) a realization that tecl’mo|ogg for techno|ogg’5 sake is unacceptable ina
comPetitfve market. A Technologg Assessment Frogram needs to anticiPate the imPact of innovation on the elements of the
Procluct/service value chain and strengtnen the overall corPorate strategg.
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Kcy Consiclcrations in the chhnolog,g Assessment Froccss

}33 Blakc L Whitc

L)

ch/mo/odica/ c/"langc is one of the Pr/nci al drivers ozfcompct/t/on. , a great equa//zcr, croc//ng the competitive ac{vantage of even well entrenched firms
anc/propc//ing others to the forefront. O all the t/w’ngs that can c/vange the rules o)fcom/_?et/tion, techno og/’ca/ c/‘langc is among the most Prom/ncni‘.

-Michacl Fortcr, from Compctitivc Advantagc

In toclag‘s highlg competftive global economy, organizations are taking heed of Porter's famous statement. \While enclorsing the power anc{,
indeed, the necessity of companics implcmcnting tcchno|og5 as a facilitator of competitiveness, Strategic Sgstcms, lncorporated
proposes that matters be taken a stcP further. As For’tcr would no doubt agree, tccEnologg is not imPortaﬂt for its own sakc, but is
imPortant only if it affects comPctitivc advantagc, industrg structure and the im lementing comPany‘s bottom-line business results.
Managcrs can no Iongcr rest upon the luxury of a largc unfocused and unP]annechesearch and Devc!opmcnt budget. Thcg can no
Iongcr mcrelg hopc that dollars devoted toward the latest technical fad will somehow benefit the organization. A tcc}mology assessment

program, tightly couplccl with corporate objcctivcs and the constraints of the market, is highly recommended.

Whg our emPhasis upon technolo[%? assessment as a |ogical, indeed a common sense, part of &ofng business? Whg now? |s thisjust
another addition to the yet unfulfilled collection of consultants’ Promiscs such as Managcmcnt |nformation Sgstcms or Decision

Support?

Deaniteb not! Tec!’mo!ogg assessment is a process, not a Proc{uct. No one can sell it. [t is a process that can be imPlemented by
successful companics in- house if they have the good fortune to be able to spare their kcg technical and business managers for ongoing
tcchnology research and Planning. We will out~%inc the major considerations of tcchnology assessment in this paper, but first we must
understand w!ﬁy such a process is needed today.

(Consider that Pusiness Week's 1986 forecast and Drexal Purnham | ambert's Chief | conomist see a long business cycle exPansion
with low inflation. | ow inflation will force comPanies to accept smaller Price increases. Such small increases demand strict controls on
costs and Productivitg. S5 expects comPanics to look to new manmcacturing, distribution and markcting tcchnologics couP|ed with
advanced information systems to Play crucial roles in increasing Pro&uctivity and contro”ing costs.

Accor&ing to For‘ter, costs, Proc{uctivit and how a com any gafns market share are directly related to the elements of the product value
chain. Since information is a factor in every element of the valte chain, and since techno ogy is increasin the rate of information How, the
number o ossible combinations of tcciLno ogies that could be app ied against the Factors of éui chain are increasing almost
cxponcntia y.

The competftive success of toc{ag‘s business c|ear|3 clepencls upon the use of tecl*mologg. Modern organizations face the dual cha”enge
of keeping up with rapidly changing technology and making sense of it. Surpassing mere technolo ate keeping, managers must
ping up p ZIng 2Y e p 2 2y & ping LS
implemcnt solutions to pro lems in a way that Fun&amcnta”g changcs f'iOW thcg do business and how customers relate to them. Gonc
are the clays of mcrely automating oPcration~. ]t comes as no surPrisc that executives find that automating bureaucracies creates efficient
bureaucracies. | he creative aPP!ication of technologg far surpasses simplc automation. (_ompanies with the cc{gc are integrating
tcchnologies to increase their competitivcncss. [However, mere haphazard aPPIication of the latest technical bell or whistle Providcs little
benefit. chhnolo for technology’s sake is unacceptable in a competitive market. |nfact, itis likely to waste R&]D resources and disrupt
2y 2y = = Yy P

the human activities in what is a!reac{}j a comPlcx organization.
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T herefore, it makes sense that one who is~ assessing the Poteritiai imPact of emerging tecimologies on a business entity and its Peopie:

1) Understand that science differs from tecimologg and this, in turn, heips focus the ReD strategy toward Practicai resuits,

2) Unclerstand the trends and synergistic tendencies of the factors cirivirig teci’moiogg cieveioPment, and

6) UnAerstand that successful teci'moiogg assessment and orgariizationa| clﬁange require more than teci—mologg. Creative aPProaclﬁes bg
broac”g skilled and motivated People compiement the steriiitg of pure teci’mologg.

Before discussing detailed technoiogg assessment considerations, we must ciearly delineate the roles of science and tecimoiogg in
comPetitive organizations. T his is important because many comPanies have Poured money into the ReD buciget without tangiHe results.
We now take a short diversion to address "science” Po|ic3 versus ”tecimologg" strategy with the intent of avoiciing the misaPPlication of

resources.

The E.ssence of Science and: chhnologg

Wiiat do we mean bg tecimoiogsj, or for that matter, science? Witi‘l the i'ieip of the media these words have become ioose13
interciiangeabie in a society racing through what is Popuiariy called the ”High:l_ecii Age." As teci'mica”y literate as America Proresses
to be, many of us fail to understand the definitions of and re|atiorisi1iPs between these terms. JB (onant notes that many iaypersoris
consider "science” to be the activity of Peopie who work in laboratories and whose discoveries have made Possib e modern inciustrg and
medicine. | ikewise, modern ac]vertising would have us believe that "technology” is equivaient to the personal computer. These imPressions
are iriaciequate descriptors, short se”ing the richness of two of the fundamental characteristics oi'Pacivanced society. For examPie, many
PeoPie who cleariy quaiiicy as scientists do not have any association with laboratories and their discoveries have no clear aPP|icabi|it9 to
either modern inciustrg or medicine. As ]mportant as contributions to these areas have been, these concepts illustrate the imPortance of
cieveioping a working definition that clarifies the essence of "science” and ”technoiogy“.

Science is the boc]g of kiwowiecige obtained }33 methods based upon observation. Derived from the | atin word scientia, which means
i(nowiecige, the modern usage emP|035 the German concePt of WiSCnSCl’la]Ct, which means systematic organizecl i(nowiecige. Ti’ius, science

imEIies not mere isolated icacts, but i(nowiecige that has been Put togetlﬁer in some organize manner.

Much of the reievancg of science to society arises by way of tecimoiogg. There are close relationships between science and tecimoiogg;

yet, science is not teciiriologg and tecimology is not science. Technoiogﬂ is derived from the Greek words, techne and logos T he former

means art or craft and the latter signifies discourse or organizeé words. | he Practice of teci—mo|ogy is Frequentb that of an art or craft, as
ciistinguisiﬁeci from science, which is Precise and is based upon established theoretical considerations and formal processes. A!ti’iougiﬁ we
may not think of tecimology as consisting of written words, as imPiieci bg iogos, it does involve the systematic organization of processes,
tecimiques and goa|s.

Ohne imPortant connotation of the working definition of tecimoiogg is that it is a human activity whose Prociucts are used by humans for
sustenance and comfort. Wheti'ier actua”y accomplished bg tecimoiogg or not, the goa| of tecimologg is genera”g the imProvemerit of the
human condition. Tecl’moiogg is goai directed. Tgpica”g, material oiajects are its output. T his is not meant to exclude the importance of
non-material concepts to our sustenance and comfort, but is meant to emPi'iasize the central theme that tecl’mo|ogg is driven Eg Pi’igsica!

needs and in Western societg it has also involved control of the environment and its resources for human need.

Discovered with tools, mi|liori~3ear~old African skeletons indicate that teci'moiogg has a much ionger historg than science —a i’iistorg as
iong as iiumariitg \We have evolved togeti'ier with our tools and tecimiques over millions Oicyears. The major changes in human Popuiation
are due to the tecimoiogg we have aeveiopeci such as the domestication of grain, the use of irrigation, and the invention of methods of
storing and Preserving food. We exist i:g the generosity of the earth, but how many of us thrive and how many of us starve ciePencis on
how well we use and distribute the earth's i)ountg. Jtis the wise use of tecimoiogg that allows societg the freedom from want to afford the
iuxurg of tiwougiﬁt for ti’iouglﬁt‘s sai(e, i.e., "science." I:or examPie, the great Pre~EuroPean clgriasties of the ]nca, Magan and Aztec
civilizations thrived with about 15 million Peopie iiving in the Americas. Most human labor was needed to Proéuce food. We now have over
half a billion PeoP|e living in the Americas with less than five percent of the labor force needed for food Prociuctiori. Without technical
cieveiopmerits in agricu!ture, we could not sustain such a Popuiation growtiﬁ, and in no way would we have time nor the energy to cieve|oP an
even more advanced civilization. A” of our time and effort would be devoted to the maintenance of life.
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chhnological changc has gcncra”g evolved cmpiricallg, simplg }33 trial and error. The method used in Procecc]ing to the dcvclopmcnt of
new tcchnological advances is determined }33 two Primarg factors: the existing tcchno|og3 and knowlcc{gc of the Propcrtics of matter and
energy —that is, existing scientific kxwowlcdge. Scientific kxwowlcdgc used in technical changc is not a rcp|acemcnt for the trial-and-error
methoclo|ogg, rather it Provi&es a means of selecting which trial to undertake next and therefore contributes to the effectiveness of the
trial-and-error process. Altlﬁouglﬁ tecl’mo|ogg us scientific l(now|edge, technical innovation continues with little or no basic scientific
knowledge. For example, the Photograpl’u’c process was developec‘ to a l'n'glﬁ clegree of soPlﬁistfcatfon even without the fundamental

unclerstandfng of the underbing chemical Phenomena.

SLnC]Cicc it to say that for the comPctitivc organization's purpose, tcc}mologg is science Plus purpose. Whilc science is the stuc[g of nature
and subsequent clevelopment of "scientific laws", tec}'mo|ogg is the practical aPPlication of those laws, in sometimes non-rigorous ways,

toward tl"le achievement O]C some PUFPOS@ ~usua”3 material.

As we have seen, science is pure neutral know|eage extracted from nature through sgstematic means for dissemination. Tec}mologg, on
the other hand, is not science; it is how we do things, not how we think of them. [However, ted—mologg relies very lﬁeavﬂy upon basic
scientific lmowledge and it (tecl'mo|ogg ) is never neutral. [tis alwags directed toward a goa!.

Thereis also a strong influence in the reverse direction. Modern science rclics, to a Iargc extent, upon existing tcchnologg as well as Prior
scientific knowleage. Science is depenaent upon tec}mologg for its tools and instruments, for the preparation of materials, for the
storage and distribution of information, and for the stimulation of further research.

|ndeed, science is not tecl'mo!ogg and tec}mo!ogg is not science but they are fnherentlg related. One could not exist in modern form
without the other. fﬂowever, a comPetftive organization needs to clearlg delineate the components of its ReD strategy. Jt needs to know
whether there is a tilt toward science or technology. We have found that research centers, "think-tanks”, laboratories, l'n'g}%teclﬁ
manufacturers, and other organizations whose Proclucts are tcchno|ogics need strong science programs as inPut to their tcchnology
dcvclopmcnt strategies. Companics Producing gooc{s and services, i.e., those whose Products are other than tcchnologics, need to
concentrate on tcchnology strategies as inPut to their Product value chains and as a way to focus limited R&D funds.

chhnology Drivers

Tec}mo!ogg development and innovation, as stated in the Previous section, is driven bg a goal. As Jo}m Naisbitt, of the Naisbitt GrouP,
notes in Megatrenc@, ”Change occurs when there is a confluence of both changing values and economic necessitg, not before.” bbc
reporter and author of (Connections James Burke designates sIX major initiators of technical innovation. Tl’leg are:_de!iberate invention,
accidents, sPimoF]Cs, war, religion, and the environment.

[First, as one would expect, technical innovation occurs as a result of deliberate attempts to clevelo(f it. When |_ewis [Howard | _atimer and,
later, T homas [~ dison began work on the incandescent bulb, it was done in response to the in- a equacy of the arc Iiglﬂt. All associated
tecl’mologfes were available: a vacuum pump, electric current, the filament, and the arc liglﬁt itself. T hese components were then

sgnthesizec‘ toward a definite goa| —the liglﬁt bulb.

A second factor that Frequentlg occurs is that the attempt to find one thing leads to the discover3 of another. For example, William
Perkin was in search of an artificial form of quinine when some of the molecular combinations of coal tar Pro&ucec{ an artificial aniline clge‘

A\ third factor is one in which unrelated sPin~oF1C dcvclopmcn‘cs have decisive effects upon the Primary event. (Consider how the medieval
Europcan textile revolution, based upon the sPinning wheel and the loom, lowered the Price of linen to the Point where it became available

inrag form to revolutionize the paper industrg.

T he fourth and fifth factors are very familiar: war and religion. T he need to find more effective means of defense (or offense) has driven
technologg from the most ancient of times. Thc use of the cannon led to defensive architectural dcvclopmcnts that made use of
astronomical instruments. E_thio ian, E_gyptian and Pr6~EuroPcan Aztec rcligious beliefs led to great strides in engineering and
architecture. Thc world of Islam crcvelopcc] advanced astronom3 because of the need to pray, feast and fast and sPcchCicd times.
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Fina”y, Phgsica| and climatic conditions P|a3 their part. For example, the extreme changes in Europe‘s winters in the 12th and 13th
centuries Providcc{ urgent need for more efficient hcating. The chimncg filled the need and had a Proicound effect on the cultural life of

that continent.

[For whatever reasons we seek to aPPlg it, tcchnologg, borrowing from scientific rcvolutions, forces changes in thought, as does science,
but also modifies behavior. Pecause of the social effects sometimes wreaked upon the organization [33 tecl’mo!ogica! clﬁange, such
advances are Frequent!g resisted. One fact of historg is certain ~-we cannot turn our backs on technical clﬂange as the English | uddites
did by destroging textile looms. Tec!'mo!ogg will not go away that easib‘ The company that ignores innovation tends to meet it again
under more unFriendlg circumstances, e.g., as the a”y of one's comPetitor‘ The wise money is betting on those organizations that assist,
rather than )Cigl’lt, the technical change process. As [Francis Pacon warned, “Sureb every medicine is an innovation and he that will not
aPPlﬂ new remedies must expect new evils [ills].n

(onsiderations of the chlﬂno|ogg Assessment Froccss

T he process outlined here is, }33 definition, gcncral. Jtis not a Prcscription because obviously each organization will rcquirc any process
to be modified to meet its unique corporate o?’cctivcs and culture. T he staff of Strategic Sgstcms has found that synthesizing
tcchnologics along the lines described below an asking the right qucstions of the right Peoplc can hclp successful technical changc

occur, not in a vacuum, but with the full concurrence of the organization.

Process Overview

Consu!tants, systems analysts, engineers, and tcchnology managers inside the organization must sPcncl time at end-user locations getting
to know their business and their PCOPIC. Needs and OPPortunitics, Problcms and Promising strengths should be noted. Focus on their
corporate vision, goa|s and the components of their Proc{uct and processes that add value in the eyes of their customers. After Fu”g
uncﬁtrstanc{ing their business oPcrations, structures, and compctitivc environment, immerse 3oursc|F in tcchno!ogics that could imPact
them. Visit experts, attend conferences, research aPPIications in seemin Ig unrelated areas, and be wf“ing to build prototypes. T he most
imPortant aspect of this data gathering Phase is one's abflitg tol FARNHOW TOILEARN. Jf you are an expert at this process,
no tec!’mo!ogg will be beyona your grasp. Match technical clevelopments with business oPPor‘tunfties‘ Recommendations should be
reviewed by a multi~dfscip|fnarg team for a Eroa&er Perspective. |nsist on including a studg on how humans may react to the new teclmologg
as well as an analgsis of what the competition is doing. Keepfng clients informed and a partner tlﬁrougl’lout the process is standard

rocedure. Never expect blanket acceptance of a recommendation in which the end-users have had no inPut and no chance for review.
Erl’xen present your gﬂdings and sPecigc Proposa!s to the client's technical staff and executive decision-makers. [t does not end there,

however. Keep clients Perioclica|13 abreast of new clevelopments with ongoing reports and tips.

SPecific Stcps, Considerations and Qucstions

Faraphrasfng Michael Forter, consider the Fo”owing SPechCiCS:

i. ]clcntilcg all the distinct components and tcchnologics of the organization’s value chain for Proc{ucts and processes, i.e., know what it
takes to Producc their Proc]uct.

2. ]clenthcg Potentia”g relevant ted—mologies in other industries or under scientific development. | xamine current and future R&D Prczjects
unclcrwa}j internal to the organization. I~ xamine cxp|oitablc intcrrclationships and tcchnologies among business units.

3. Brainstorm, exercise visioning tcchniqucs, and simulate the effects of various combinations of ’tcchnologics upon the value chain.

4. Determine the Iikelg Path of changc of l<69 technologics.
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5. Determine which of those tecl'mo!ogies and Potential changes are most signhcicant for comPetitive aclvantage and industry structure.
T est their signhcicance bg asking, in a matrix team environment, the Fo”owfng questions:

a. Docs the tcchno!ogical changc lower costs?

b. Does it enhance Product differentiation?

c. |s the ac{vantagc Protectec] from imitation bg comPctitors?

d. Does it provide advantages to the first one to adopt it?

P 2 P

e.Does it imProve overall inclustrg structure such that the client benefits?

f. Are the economies of scale of value chain activities raised or lowered?

g Does it enhance the pace of Procluct introduction?

h. Are the competition's costs of entry or exit raised?

P Y
i. Does it alter the capital required for competitors to catch up?
P 9 p p

J. r’iow are customer or suPPIicr switching costs affected?

k.]s the bargaining rc|ation5hip between customers or suPPliers changcd?

|. Flow does it influence access to distribution channels?

m. Are substitute inPuts blocked or enhanced?

n. Does it enhance the client's response to national market differences?
6. Eva|uatc m«tlg tcchnologg ProPosa|s with respect to human factors and organizational success, abilitg to implcmcnt the Proposal, the
reaction of internal vested interests, |il<615 opponents, and clﬂanges in the way Peop|e work. Do not Forgct to evaluate Proposa!s against
government regu|ations.

7. Compare Proposals with actions 135 the comPctition and demonstrate a clear ac{vantagc.

8. Develop and Present a tecl'mologg strategg that strengthens the organization‘s overall corPorate strategg bg choosing the
technologies that enhance the client's Posftion and blocks a rival response from competitors.

e Will T ake More T han chhnolo&g

We must understand that science and techno|ogg cannot solve every Prob!em. H: we understand our limitations as l’aumans, we will
understand the limitations of science and tccl'molog}j. A major reason for managers' current skcpticism of tccl'mologg is the mismatch
caused bg techno!ogg Proc]ucers‘ claims of panacea and managers' cxpcctations. |ndeed, the Iingering computer s!umP is due, in part, to
customers taking a Ior\g hard look at the tangible benefits (or lack thercog of the ncwlﬂ adoptcd technologg. TI"IC comPutcr industrg and
other technology suppliers cannot afford to oversell the power of tccl'mologg and expect to maintain long~tcrm trusting relationships with
customers.

| ikewise, line managers and executives need to protect themselves by under- stanaing that technologg lends itself toward those Prob!ems
that can be quantigiccl. With a few corner case cxccptions in the Artigicial ]nte”igcncc field, qualitative issues tend to evade technological
solutions.
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Scientists operate based upon the assumption that (1) nature is real, (2) nature is ordcrly, and (3) nature is, in part, knowable. As Carl
Sagan notes in Proca's grain, we can never expect to know CVCr\ljt!’]iﬂg in either the microscopic world of a grain_o]c salt or the
macroscoPic universe. [Jowever, if we use emPirical methods and seek out rcgularitics, we can get some pretty gooc{ indications and draw
rational conclusions. But often we fail at technical fixes be- cause the human element is Ignorcd. We know that humans cannot be
quar\thcicd, thcy don't a|wags behave rationa”y, and thcg operate on hidden agcndas. ch}mology meets its match! However,
conscientious tcchnologg assessors are combining organizational and human motivational cxpcricncc to fuse non- technical, creative,
intuitive approac!ﬂes with tec!'mologg. This expands tecl’mologg‘s aPP|icabf1it9 begona the world of pure quanthcication and materialism.
T!’xese new aPproaches are not onlg Helping to solve a broader range of Prob|ems, but also minimize the stress of technical change on the

organization.

The key to success seems to lie in uncierstandfng how end-users view their world. beh’eving in a world of foftg, one tends to resist change;
knowing a world of ﬂuiclitg, one tends to cooperate with clﬂange, as Marilgn I:erguson notes. Science is hel ing society, and its corporate
inhabitants, see the world in a new |igl’1t. T he |ndustrial Revolution sPawned modern organizations, as suc{:, it comes as no surPrise that
industrial comPanies operate on the |ndustrial Revolution's assumptions. SPeciFicaHQ, the tec!’mo!ogg that facilitated industrialism was
born out of classical Newtonian science. Newton's laws }welpec‘ scientists view nature as an orcier!g clock -tangible, Preclict~ able,
quantiFfaHe. Other P!’lilOSOP}‘]CFS of his age were also influential. As the Phgsicist Friijo? Capra Points out, ["rancis Pacon stressed
objectivitg, Rene' Descartes argued that Problems could be reduced to simPler components, and Jo!—m | ocke tI"IOUg!’It the individual's
drive to satisﬁj his or her own demands would uplhct society as a whole. We now realize the limitations of these Philosopl’lies and we are
seeing it clailg as economists' models fail to Prec{ict the g|obal market, as ’ceclmologg’s doub|e~edgec{ sword creates new ProHems as it
solves old ones, and as cmploycc motivational factors change raPicny. Wc now understand that a diverse culture cannot be reduced to
mere mathematical cquations.

Deve!opments in Flﬁgsfcs are lﬂe|Ping society view the world as fluid —one in which change is normal and exP!anations are seldom complete.
T hose Problems that are discrete, which can be reduced to pure matcrialism, and are Prcdictablc will continue to be Pcnccct tcchnological
matches. Moon Iandings and electronic }Janking have c]ircct|3 benefited from the Newtonian aPProach to science and sub- sequent
tcc}molog\lj. Thosc Problcms that are non~PhysicaI, cmotional, continuous, and nowquantitativc rcquirc much more than classical scientific
views of the world. |n other words, the real world doesn't fit into a Jarvard Business School financial model.

Scientific dcvc!opmcr\ts are hclping us see that forces can be thought of as force fields which have their own frames of reference and
dcwcy mechanical dcscription. Hciscnbcrg showed us that there is no such thing as an objectivc observer. [ instein's work is hclping
modern society understand that there are no absolute answers; ever thing is relative to your Point of view. T he EntroPy | aw hclps us
understand that we cannot get somcthing for nothing ~—every tcchnoFogg aPPIication extracts a Pricc on someone. Jynergism contends
that the ideas gencratcd bg multip!c Pcoplc are more, and usua”g richcr, than those gcncratcd bg a sing]c person or a singlc Point of view.
|n addition, brain research hclps us understand that magbe industrialized society has concentrated too hcavi[g on dcvcloping linear
thought processes to the detriment of intuition. ]t is this set of complcmcnting assumptions that allow tcchnologg assessment to go
begoncl techno|ogg to at least attempt to sce the total Pfcture of the organization's ProHems and oPPor‘tunitfes‘

The agenda for tec}mologists will be to act on this new knowlcdgc in concert with the old. Newtonian science, so sure and tested bg
countless successes, must be fused with intuitive humanistic approachcs. All intellectual aPProachcs_arc feasible in a comPhcated world,

CSPCCiaIIfj WI"ICD what we havc bCC]’X LJSiIWg no longcr WOFkS, as CaPra WOUIA agrcc.

KecPing UP With Changing chhnologics

Since tcchnologg is bcing developed at a fierce pace, it is clear that staying abreast of innovation will become a more difficult cha”cngc.
|ndeed, we at S59)] have found that the traditional educational aPProach that most of us learned needs modification. Tec}mologg
assessors must be able to learn new tec!'mologies as a claf!g matter of standard Proxcessiona| Practice. The l(eg skill, once again, is

LEARN]NG TjOW TO LEARN and applg that leaming toward anticipatorg visioning exercises.
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Anticipatory visioning is the skill of Preparing for new situations, not mere!g a&apting to the present. As James Botkin, author of m

IMits to carming stresscs, anticipator! carmin ocs cyon Cnoosing amon esirable trends and averting catastro IC ones.
imits t ing st ticipatory learning goes beyond choosing g desirable trends and averting trophi It

enhances one's ability to create new alternatives.

With anticipation as the overall goaL a new systematic educational aPProacl’l, such as the one outlined bg Joe| de Rosnay in Q
MacroscoEe, can be an effective guicleline for multi~c1isciplinar3 analysis of emerging techno!ogfes. Faraphrasing de Rosnay andﬂac{c{ing

our 55] learnfngs, consider the Fo”owing;

i. Avoid cxclusivcly linear 1carning aPProachcs. Review the material to get the total Picture and then analgzc each component. Jtis onlg
when the work under stuag has been examined in total that we see the Picture of ajfgsaw Puu!e and we can aPPrecfate its discrete Par‘ts.

2. Avoid definitions that are so Precise that thcy Polarizc People or limit the Plag of imaginations.
3. Strcss the concepts of |imits, intcrdcpcndcncc and mutual causa!ity.
4. ]ntegrate many éiscfp!ines around a central theme.

5. Never scparate the facts from the relatfonships that link them.

6. (Inderstand that no observer is tota”g objective and therefore various cultural views and ProFessiona! Perspectives should be
considered.

7. Allow for and encourage an intuitive, creative, non-rational aPProac!’x to en-visioning alternatives.

8. Qur final consideration is Pcrhaps the most imPortant one —consider how PCOPIC with non-technical backgrounds will use a new
tcchnology as a tool. Thc tcchnologg cannot be the master. USanricnc”y tools rcquirc uscr~1cricnélg c]esigners. As engineer~, our
Prouccssion too often Forgcts this rule. We arcjusthciablg seen as Shcrrg Turkle dcpicts in The Second Self —as stcreotypical
"comPutcr hackers" or Ionclg scientists who seem out of touch with human needs and shortcomings. chhno[ogy assessors should never
allow themselves to become tcchnica”g comPctcnt barbarians. Alwags consider the human element.

Conclusion

chhno!ogg Assessment need not be a mgstical art or a precise science. |n fact, consic{cring it as tcchnica”g astute, common sense
strategic management is a Pragmatic ap roach. |t is clear that c}'}ange will occur and that the organization that uses tec}mologg wiselg will

ain and maintain the competitive eclge. tis Strategic Sfjstems‘ goal to make our clients winners in business via tecl—mologg utilization, not
tecl’mologg havens per sc. We have found that being_aware of the issues raised in this paper, Fo“owing a process with a multi- skilled team,
and asking the rigl’lt questions of the riglﬁt People can Produce competitive champions.

Retention of custom is as turbulent a t/7ing as an innovation; and t/‘rcy that reverence too much old times are but a scorn to the new. —Sir [Francis Pacon
from ”Or[/rmovat/ons”
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