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Jetfrey J. Walaszek

This study was undertaken to obtain a greater under-
standing of the communications activities involved in the
technology transfer effort at the-U.S.. Atmy Construction®
"YEngineering Research -Leboratory™{USA-CERLY, This study
was conducted through the University of lllinoi€ at Chicago
in cooperation with USA-CERL. -

This project consists of a series of investigations into the
communication aspects of the overall technology transfer
process at USA-CERL. The ultimate purpose of the study
was the development of a communications strategy to sup-
port technology transfer efforts at USA-CERL. However,
each chapter provides valuable information on specific
aspects of the technology transfer effort at USA-CERL.

~AChapter 1l presents a case study of communications
strategies used and the problems encountered in the trans-
fer of eight technologies from USA-CERL. Chapter IlI
presents the views of high-ranking Army personnel on the
process and problems with current technology transfer
activities, Chapter {V consists of a survey of public rela-
tions organizations at government and nongovernment
research laboratories, their possible role in support of
technology transfer efforts, and the views of technology
transfer specialists towards current communications ef.
forts. Chapter V summarizes the findings of a survey of
users of USA-CERL technology. Chapter VI applies findings
from the numerous diffusion studies found in the literature
towards the technology transfer activities at USA-CERL.
Chapter VIl presents a communication strategy in support
of technology transfer. -
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Chapter I: Introduction

Background

Technology transfer can be simply defined as all
activities of a research organization directed towards making
its research products available to potential users. The
author serves as a Public Affairs Officer at the U.S. Army
Construction Engineering Research Laboratory (USA-CERL) in
Champaign, Illinols. To truly support the laboratory, the
author believed it is necessary to design a Public Affairs
program which supports the lab“s mission to tramsfer its
technology to both potential military and nonmilitary users.

Technology transfer activities can be grouped into two
categories. The first category consists largely of
communications activities designed to create awareness of a
laboratory technology among potential users. Inherent in
these efforts are the {dentification of who are those
potential users, what are the best media to reach those users,
and devising a message suited to both the media and the users.
The second category consists of those activities designed to
assist the user {in applying the technology in his or her
partirutar work environment. These activities include making
the research product physically available for use and then

training the ind{vidual in properly using 1t. The former
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requires the technical and often marketing and business skills

of research personnel; the latter requires a combination of

both technical

The above

communications

While the need

and communications skills.
description suggests a major role for
specialists in the technology transfer process.

for effective communications in technology

transfer activities 1is obvious, what 1is not so obvious is the

best way to transmit this information to engineers involved in

military and nonmilitary construction activities.

The contention of this project is that communications

activities are

out technology

a vital component of both planning and carrying

transfer activities.

Purpose of this Project

The purpose of this project was threefold. The first

objective was to develop an understanding of the role of

communications

in technology transfer activities at USA-CERL.,

The second objective was to determine which communicatiouns

media are effective in informing potential users about

tresearch technologies. The final objective was to develop a

communicatioans

strategy which could be used by USA-CERL

research personnel responsible for transferring their

technologies to potential Army users.
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Methodology

A variety of activities were conducted to meet the above
objectives. Each of these activities is described ia the
following chapters. The first two activities were designed to
develop an understaandiang of the curreant efforts of USA-CERL to
transfer technologies to poteatial users. The first activity
was to conduct a case study of eight technologies developed
and transferred by USA-CERL. The inteat of this effort was t;
determine what communications media and marketing approaches
were used to transfer the technologies. The author
ianterviewed the leader of the research team at USA-CERL
respoasible for developing the technology and traansferriag it
to poteatial users.

The second activity consisted of obtaining the opinions
of high level Army personnel on the technology transfer
activities of USA-CERL. The interviews were coanducted in
Washiagton, D.C, as part of a three-month, work-related
assignment of the author. Personnel were iaterviewed in the
headquarters of the U.S. Army Corps of Engineers, the U.S.
Army Training aad Doctrine Command, and the U.S. Army
Materiels Command. Interviewees oversee the operations of
Army personnel who are potential users of USA-CERL

technologies. The results of these Interviews are discussed

in Chapter III.
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The next two activities were designed primarily to

identify what communications media are effective in informing ir
users on new technologies. Two surveys were developed in - %%g
support of this effort. The first survey was sent to public ;‘9
relations personnel and technology trausfer specialists at t(:
research organizations within the Federal government, ?ﬁF‘
oy
universities, and corporations. The intent of this survey was o
-
to obtain information about public relations staffs at %ﬁ:
research organizations and their potential support of zéi
technology transfer activities. Technology transfer )j
speclalists at these organizations also were asked to identify :“‘::_:'E
)
which communications media they believed to be effective in Eﬁz
AT,
their technology transfer activities. The results of this é;;'
survey are discussed in Chapter 1IV. :ﬁez
:"_:\.\'\
The second survey was designed to identify how users of Ege:
USA-CERL technologies actually find out about the technologles L\;
. f"
and to identify what factors affect their decision to try a ;ias
new technology. The survey was sent to engineers and other E??‘
DL
scientists working at Army ianstallations and at Corps of _;‘
AN
Engineers offices worldwide. The results of this survey are E};
discussed in Chapter V., Ef?}
The fifth activity consisted of a literature review on :‘:
government technology transfer efforts and diffusion studies fi&?
AL
conducted by corporations and universities. Chapter VI is é&f
intended to serve as a handbook which introduces the reader to *::
iy
cary
.:,-.' 8
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the various components affecting the transfer of technology as
described in the literature and this project.

The final activity in the project was the development of
a communications strategy for technology transfer to be used
by USA-CERL personnel. The strategy uses the findings from
the earlier activities In this project and ties it all
together into a step-by-step framework. The strategy
incorporates a wide variety of communications activities which
includes publicity for new technology; training materials for
users; and lnterpersonal contacts between research staff,

users, and decision makers.

Technolongy Transfer at USA-CERL

The U.S. Army Construction Engineering Research
Laboratory (USA-CERL) in Champaign, Illinois, has been very
actively involved in technology transfer activities. Part of
the U.S. Army Corps of Engineers, USA-CERL conduct- research
in support of the construction and engineering activities of
the military. Many of its products are being used by the
military and other agencies in the Federal government. In
addition, USA-CERL products are increasingly being used by
State and municipal governments and private industry.

USA-CERL conducts research at the request of engineers at
Army installatioans, personnel in the headquarters of the

various Major Commands (MACOM“s) within the Army, or personnel
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at Corps of Engineers headquarters. USA-CERL reports directly .
to Corps headquarters. A technical monitor is an individual '“3
at Corps headduarters who 18 asgsigned to oversee a particular Qg
research project at USA-CERL. The technical monitor works ; 
closely with personnel at the MACOM headquarters to determine %}
what types of research need to be conducted. iﬁ
Up until a few years ago, technology transfer was assumed 5
B
by USA-CERL to be the responsibility of Corps of Eangineers é;
0
headquarters. Heavy workloads and reductions in persoanel E:
4
have limited the amount of time which headquarters personnel -#.
have been able to devote to technology traansfer activities. Eé
This has prompted USA-CERL to assume more responsibility ina ,§E’
technology transfer efforts in support of Corps headquarters. :;
~
U.S. Army Corps of Engineers Research Laboratories EE
USA-CERL is one of four research laboratories run by the T’
e
U.S. Army Corps of Engineers. The other three laboratories E&
are the Cold Regions Research and Eangineering Laboratory ?E.
(CRREL) 1in Hanover, NH; the Eangineer Topographic Laboratories .
(ETL) at Fort Belvoir, VA; and the Waterways Experiment E?i
Station (WES) 1a Vicksburg, MS. '{
USA-CERL conducts research on the life-cycle requirements ‘2‘
of facilities from design through construction, operation, and :ﬁ?
maintenance to eventual replacemeat. This area of research 1is ég'
oY

typically labeled as base support. This involves research and
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7 development studies in materials, energy, construction
management, and environmental quality. %b&
A
CRREL supports civil and military construction, and th[
o)
(¥ &
combat engineering through research investigations and R
engineering studies pertinent to cold environments., Its ;:?f
mission includes research on general materials, techniques, A
vint
and equipment design for cold regions. . 4
i d
W
The Engineer Topographic Laboratories (ETL) at Fort ;;v*
lI \
1 'F.
A
Belvolr conducts research to support the geodetic, ;;\j
s
PN
topographic, and geographic information needs of the combat
!
Army. f:j:‘
’\j\
' *
The research emphasis of WES lies in the area of civil fﬁg
N
v
works activities and combat eungineering activities, with a 4
‘J‘".‘ Al
smaller amount directed towards base support. The expertise E:f‘
)
A
at WES lies in the areas of structures, hydraulic modeling, %:f‘
X
»,
geotechnical studies, coastal engineering, and the
s':\"
: A
environment. \'\::
~
T
R,
Seava
Military Users of Technologies from Corps Laboratories __"
There are several potential users within the military of KRt
technologies from the Corps laboratories. The Army is divided iﬁﬁ
.:-l.- [ 4
into several organizations called Major Commands (MACOM7s). -
Ay
. L]
The larger MACOM s are the U.S. Army Forces Command (FORSCOM), Q}v
N
U.S. Army Training and Doctrine Command (TRADOC), U.S. Army bﬁ;
>
Materiels Command (AMC), and the U.S. Army Corps of Engineers. K .
A
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Each MACOM has a mission to perform. FORSCOM {s
responsible for ensuring the availability of the Aramy”s
fighting forces. FORSCOM maintains military installatiomns at
key locations across the country and overseas which house the
Army” s full time, professional soldiers. TRADOC has the
respousibility for training new recruits to be soldiers and
for deciding Army doctrine--how the Army will fight its
battles. TRADOC operates and maintains numerous training
installations across the country and overseas. AMC runs the
industrial plants for the Army which manufacture ammunition,
and some weapons and vehicles not manufactured by private
industry.

The installations of TRADOC and FORSCOM, and the
industrial facilities of AMC consist of numerous buildings,
roals, and other structures such as underground piping and
water towers. The Army needs to keep its property in top
working condition. Within each MACOM, the respounsibility for
operating and maintaining such facilities lies with the
Directorate of Engineering and Housing (DEH). Each
installation and industrial plant has a DEH office onsite.
Personnel in the DEH at installations are a major user of
technologies from the Corps laboratories.

The last MACOM to be discussed is the U.S. Army Corps of

Engineers. The Corps is the construction agent for the Army.

The Corps manages the construction of all buildings and
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facilities at Army installations worldwide. The Corps 1is
divided into over 38 District offices which have
responsibility for coustruction activities within a geographic
area. These District offices are then grouped under any oune
of 12 Division offices which oversee the activities of the
Districts under its jurisdiction.

The Corps works with DEH personnel at installations in
designing and building new buildings and structures. Ounce a
building 1is coustructed, the responsibility for operating and
maintaining that building lies with the DEH at the
installation. The Corps also manages much of the construction
at Air Force installations.

In addition to its construction responsibilities at
military installations, the Corps also has a civil works
mission. The civil works mission consists of a variety of
nonmilitary-related peacetime construction activities. Civil
works activities include the construction, operation, and
maintenance of a large number of locks and dams on our
nation”s rivers; disaster relief activities during major
floods; and the cleanup of hazardous waste sites under the
direction of the U.S. Environmental Protection Agency.

The Navy and Air Force also operate numerous
installations across the country and overseas. They also have

englneer offices similar to the DEH at Army installations that

are responsible for operating and maintaining the buildings
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and structures st their ifnstallations. These fudividuals are

also potential users of USA-CERL technology.

Potential Noumilitary Users of USA-CERL Technologlies

There exist two general groups of nonmilitary potential
users of USA-CERL technology. One group consists of
architect-engineering firms who assist the Corps and the Aray
in coostructing and maintaining 1ts facilities at
installations. The other general group consists of those
individuals within other Federal, State, or municipal
government agencies and private industry who also are
respounsible for operating and maintaining buildings and
structures.

Public works personnel in cities and counties are a large
Zroup of potential users of USA-CERL technology. DEH
personanel at wmilitary installations face many of the same
problems as public works personnel at cities and counties.

The American Public Works Association (APWA) has worked
closely with USA-CERL in making the lab“s technology available
to its members in cities and counties across the nation.

Some government ageuncies are also potential users of some
USA-CERL technology. The Federal Aviationo Administration
(FAA) offices are respounsible for overseeing the maintenance

of airport runways. USA-CERL s Pavement Maintenance

Management System (PAVER) was inftially developed to assist
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the Air Force in maintaining runways at its installations.

The FAA is now requiring commercial airports to use PAVER in

maintaining their runways.
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Chapter II: A Discussion of Eight Case Studies

Purpose of Study and Discussion of Approach
This study was conducted in an effort to obtain a greater
understanding of the techunology transfer process. Eight USA-
CERL research products were selected for a case study
analysis. The selected products have met varying degrees of

success in beiung transferred to users. Information on

technology transfer activities were obtained through
interviews with the leader of the research team at USA-CERI
which developed the technology. The interviewees were asked
the questions listed ia Appendix A, This approach is limited
by the memory of the {nterviewee. However, the interviewees
were asked to review a draft copy of the case study summary
and add any relevant ifanformation they may have failed to
mention during the interview. These summaries are provided as
Appendices B through 1.

The primary emphasis of these case studies centered on
the role of the various commuanications media used (n

technolngy transfer. However, the study also attempted to

identify all aspects of the technology transfer process that iy

“ed
N
s % oy

may be {afluenced by communications efforts.
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Descriptions of Technologies
This section describes the USA-CERL technologies examined
through the case studies. More detalled information on each
techrology and activities to transfer it to potential users is

contained in the interview summaries presented as appendlices.

Portawasher

The Portawasher was developed by USA-CERL to clean large
trash dumpsters located at Army iunstallations. Prior to {ts
development, dumpsters would have to be eaptied and
traasported to a ceatral cleaning area. The Portawasher sits
s a trailer anod ts driven to the location of the dumpster
whicrh needs to be cleaned.

The Portawasher .unsists ot a high pressure hot water
nozrzle 4hich spravs water onto the dumpster. The heat ot the
water and the forie ot the spray «leans the dumpster. A
via.uum svstem bullt {cto the Portawasher removes the washwater
trom the {-.side ot the dumpster aud stores {t {- the
Phrrtawasher tor ldater disposal.

Field tests of the Portawasher at Fort Leo-ard wood, Mo,
tevealed that {ts use would enable three times as mac v
dumpsters to he (leaned 1 one dav as the previous methaod a-d

1t halt the .85t The {2te . ded aser ot the Poirtadasher was

DEM o person el at Armv o {ostallations,

A Y J
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Conctete Quality Monftor

The Concrete Quality Moaitor (CQM) was developed by USA-
CERL to determine the strength of concrete as it {s being
placed. The CQM assists the user {n determining the mixture
of cement and water which makes up the concrete. This
informatioan enables the user to thean calculate the streagth of
the coancrete. The CQM {8 a procedure which uses commercially
available test equipment such as a ceatrifuge and a chloride
meter. The tests caan be quickly conducted at the coastruction
site.

Piior to its development, industry would use a 28-day
compression test to determine the streagth of the coacrete.
This procedure consisted of takiag a sample of the wet
concrete, letting 1t hardean for 28 days, and then ruanniag
compression tests oan the sample in a testing laboratory. The
results of the CQM procedure were determined to be withian 10
to 15 percenat of the accuracy of the 28-day test. The CQM
otfers timely aad accurate information to coastruction
managers. The iateanded user of the CQM was personael {4 the

I"'vS. Aray Corps »f Engineers respoansible for overseelag

camcrete constructlon activities.
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Weld Quality Monitor

The Weld Quality Monitor (WQM) was developed by USA-CERL
to assist the Army in facilities construction and in {its tank
production effort. The WQM identifies defective welds as they
are being placed. The WQM is an improvement over existing
technologies to determine weld quality such as dye penetrants,
x-rays, and other nondestructive tests. These technologies
are all used after the weld has been placed.

The problem with these after-the-fact tests is that
reworking a defective weld can be five times as expensive as
inftially placing i{t. The WQM enables the user to shut down
the weld at the first indication that it is faulty. Tests of
the WQM at a Army tank planot resulted in an average savings of

54,500 per tank {a preventing defective welds.

Cerami. Anode

The ceramic anode was developed by USA-CERL as an
alternative to the old silicon fron anode used on lock gates
mafiztained by the U.S. Army Corps of Engineers. Both anodes
are a4 vital part of cathodic protection systems which prevent
rusti~g of buried or submerged steel structures such as
urnderground plpicg, water towers, or lock gates. The cathodic
protection system reverses the rusting process whereby the

4A.ode wears away Instead of the steel. If properly
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X
maintained, a cathodic protection system could in theory keep

Ny
a steel structure free from rust forever. ”Qﬁ
L) I";
The ceramic anode improves upon the silicon iron anode in “wq
l'(,.';
its smaller size and reduced manufacturing and installation mf[
R
cost. The ceramic anode is 1/500th the weight of the older 'ﬂﬁ
oW,
anode and can be manufactured and installed at half the cost. ~$ﬁ
o,

Yet, the ceramic anode has the same life expectamcy and )

ek
provides the same degree of cathodic protection. el
e
Solar Energy Feasiblity System s
The Solar Energy Feasibility System (SOLFEAS) was :ii}
-{:.--
developed by the USA-CERL to assist the Army in determining ?::
N
whether solar energy was cost-effective for new buildings i f
!
proposed for Army installations. A feasibility study of the aﬁf
t.-"..-
L

the use of solar energy for all proposed new construction by

T
R t"
)

Federal agencies is required by law. SOLFEAS 1s a computer

Ay
program which uses solar energy information on building types :}R‘
SRS

o
similar to the one under counsideration, existing climatic r$ﬁ‘
o

information, and energy cost data for the area. The SOLFEAS ‘

N

program performs calculations using this information to S
A

N

determine whether the construction and later operation of a Y
N

solar energy system is cost-effective for the building under ' :‘
coansideration. :"
ST
Stgnificant savings were shown by the use of SOLFEAS in a jﬁc

(SR

o, "
) _‘ \

test comparing {its data against the data of a solar y
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feasiblility study performed by a contractor using traditional
approaches. SOLFEAS produced estimates to within five percent
accuracy of the results from the conventional study. Results
were obtained within 15 minutes at a cost of $50 worth of
computer time. The conventional study took three weeks at a

cost of approximately $20,000.

Pavement Maintenance Management System

The Pavement Maintenance Management System (PAVER) 1is a
computer program developed by USA-CERL to assist personnel at
military installations in managing repair activities for roads
and airplane runways. Information provided by PAVER can be
used by the DEH to identify which parts of the road need
repair, schedule pavement repairs, and identify the amount of
money which will be needed to perform those repairs.

Before PAVER can be used, the user needs to enter into
the computer a variety of data on the pavement such as traffic
surveys, types of construction materials used to build the
toad, and results of visual inspections of the pavement.

Using this information PAVER calculates the Pavement Condition
Index (PCI) which 1s a rating of the condition of the pavement
on a8 scale of I to 100, Once the computer has the above
information and a PCI has been determined, the user can then
play "what {f" games to assist him in his pavement maintenance

planning. The user can ask PAVER to identify the cost of
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improving the road from a 55 PCI to a 70 PCI. Or the user can
ask PAVER to predict the future condition of the road in three

years if no repairs are made this year.

Environmental Technical Information System

The Environmental Technical Information System (ETIS) was
developed by USA-CERL to assist Army personnel in putting
together Environmental Impact Statements. ETIS is a computer-
based information retrieval system which consists of three
subprograms. The Environmental Impact Computer System (EICS)
identifies possible environmental impacts of a variety of
military construction activities. The Computer Evaluation of
Legislative Data System (CELDS) contalians abstracts of Federal
and State environmental legislation throughout the country.
The third and most often used subprogram is the Economic
Impact Forecast System (EIFS) which enables the user to
perform an economic analysis of the impact of military
activities.

ETIS 1is currently made available to users through the
ETIS Support Center at the University of Illinois at Urbana-
Champaign (UIUC). The support center updates the ETIS data
files, assists users over the phone with the system, and
offers training courses twice a year on the system. In
addition to the three subprograms related to developing

Environmental Impact Statements, ETIS also contains about
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another 30 programs developed by USA-CERL for dealing with a
variety of environmental issues. These programs are also

accessible to users of ETIS.

Construction Management Microcomputers

The use of microcomputers at construction sites can
assist U.S. Army Corps of Engineers personnel in more
efficiently managing the construction effort. The U.S. Army
Construction Engineering Research Laboratory (USA-CERL)

introduced the use of microcomputers at Corps offices at

‘y ¥

construction sites. The microcomputers can be used to manage

> v

information on a variety of activities such as scheduling of

o

.
work, payments of fees, and submittals of supplies and T4
':'_\ A
materials, USA-CERL currently assists Corps personnel in }ﬁ:
fie'ding and using microcomputers, and in evaluating }K:-
S
ot

commercially available construction management software
applications. USA-CERL also maintains a library of
microcomputer programs designed for managing a variety of

construction activities. USA-CERL makes coplies of these

"' 9, y
i)
¥ '

v
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programs avalilable to any Corps of Engineers personnel who

£y N

request them.
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activities which were thought to have made a significant
impact on either the successful or unsuccessful transfer of
the technology. Common activities or observations from the

various interviews are also noted.

Timetable

The majority of technology transfer activities began with
or shortly after pilot testing of the technology. Transfer
activities often continued throughout the development of the
technology following field testing and often long after
project funding was no longer available to the research staff.

The question arose of when is a product ready for
technology transfer. Some interviewees cited the harmful
effects of encouraging the use of a product before it is
ready. Premature selling of a product before all the
technical problems have been resolved can lead to a loss of
credibility for both the product and the research
organization. One interviewee believed problems in gaining
acceptance of the CQM by the industry were due in part to lack
of enough field data to convince its critics.

Often decisions or efforts to push a technology among
users are made by higher level lab management. One
interviewee expressed a concern that the currenot emphasis oz
technology transfer could result in products being forced to

the field before they are ready. He added that technology
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transfer should be the normal culmination of the research
process; it should not be overemphasized as an end in 1itself.
Several ianterviewees stated the technical staff involved in
the product development is in the best position to make the

decision on when a technology 1is ready for transfer.

Technology Transfer Approach
No formal technology transfer plan was developed for any
of the technologies. Technology transfer activities wzce

conducted as a normal part of the research process. Technical

reports, draft rewrites of Army regulations or procedural

guidance to include a technology, and briefings to technical

monlitors and lab visitors are routine duties for researchers.

i
These duties are requested of researchers by headquarters RINEN
"n~-l g

Lo

personnel or spousors of the research. {ﬂ?
W

[
Outside of these routine responsibilities, technology .
A

"
transfer activities are largely left to the ingenuity of the Sl
oA
researcher as very little guidaance 1is available. Additional t;}?
AR

VN

technology transfer opportunities, such as presenting a paper
at a conference, were seized upon by the research staff as
they appeared. In the case of the Pavement Maintenance
Management System (PAVER), USA-CERL was asked by the American
Public Works Association (APWA) to review a research proposal

on developing a computerized pavement maintenance system.

APWA was not aware of USA-CERL”s PAVER system. USA-CERL took
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this opportunity to inform APWA of the existence of PAVER.
This led APWA“s sponsorship of PAVER--a very successful
technology transfer venture.

For discussion purposes, communications/marketing
activities associated with technology transfer will be divided
into those activities intended to create awareness of a new
technology and those intended to encourage its use. The
latter activities will be identified as implementation
strategies.

Informing the Field.

A variety of communications and marketing activities

designed to increase the awareness of a technology among

potential users were conducted for the eight technologies.

These activities are listed in table 1. As identified in the :%ﬁ
table, much has been done in the way of publishing {information f;k:
.";.’
on the technologies. In the case of all eight technologies, '
P
)
technical reports were written and distributed to potential :Q:
Army users. Articles published in military and ;_M
B
commercial/trade publications were another vehicle commonly it
used. Ioformation was not readily available on how many ﬁﬁx»
articles were published and in what publications. However, a Sn}
gk}
greater number of articles seemed to have appeared on PAVER, b
the Weld Quality Monitor (WQM), and the Ceramic Anode as
opposed to the other technologies. Presentations made at
s
o
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Table 1| Tally of Comamunications Activities {o Support of Techaology Tranmsfer
Ceramic
Activity Portawasher CQM WQM Anode SOLFEAS Micros PAVER ETIS p
Technical N ¢
Reports X X X X X X X X :'
PFy.t )
Demonstrations®* X X X X
in Field T
“als
v
Flyers, .¢:’
Brochures X X* Ny
S
‘J‘\f
Papers Presented O
at Conferences X X X X X X X
SAY
Articles in Trade _1$ﬂ
Magazines X X X X X X o
S
Aray/ladustry :;:;
Guidance A
Documents X 0o 0 0 0o X 0 X s
>
Audio-Visual o
Presentatiouns X -{ﬂﬁ
.J_:-‘_
Articles in Military e
Publications X X X X X X X X “j"i
Personal Contacts?* X X X X ..
". s
Special Briefings :2’2'
to Decision Makers X X e
(A
Presentations at :x:\
Workshops, Traioing 5.2
Courses, etc. X X X X q
ot
Newsletters X X roa
‘.'l"n ]
Users Groups for X X ﬁ"i"
Technology ,?,}
IR

Notes: ~

* Demoustrations are not to be confused with field testing or those given to visitors
at the lab. Demonstrations as defined here are part of some active effort to show
the applicability of a developed technology at an installation or other site outside
the lab where the technology would be used under realistic conditions.

* The WQM brochure was done by an outside organization promoting the transfer of

Federal laboratory technology. :?:ﬁ
ALY
N
* Persounal contacts as defined here are those actively initiated {n support of et
technology transfer efforts. This {includes letters or phone calls to potential users :f:#
to encourage the use of the technology. AN
[ ova
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technical and professional conferences were another commonly
used method to inform others of the technology.

Less commonly used information approaches were the use of
brochures and flyers, audio-visual presentations, and
newsletters devoted to a technology. An electronic mail
system set up on the Environmental Technical Information
System (ETIS) was used to disseminate new information on the
system to existing users.

Interviewees indicated that the purpose of publishing
articles and reports was primarily was one of peer review--a
standard practice resulting from the academic orientation of
researchers. It was perceived to be a way to facilitate
comments on the research by other experts. Technical reports,
while disseminated throughout the Army, are primarily a source
of documentation for the research. Papers presented at
conferences and articles placed in academic orilented
publications were cited as one way of obtaining this peer
review.

Some researchers did use articles to meet very deflinite
technology transfer objectives. Articles on the WQM were
placed in trade publications with the intention of attracting
the interest of a potential manufacturer. A speciflc emphasis
was made to publish articles on PAVER {in nonmiltitary

publications to attract the {nterest and support of
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professional organizations {in using the technology. News-type
articles were written by the lab”s public affairs office for
publication in the Corps commandwide newspaper. These
articles were intended to {anform readers on the availability
of microcomputer support for construction management and the

ETIS Support Center.

Very little had been done with the use of flyers and

AL

brochures, and audio-visual presentations as part of e

.

N

information activities. Information activities for the e
AN

Portawasher used both items; however, the flyers were handed ~-
'.,.¢-.‘-
AR
out primarily on request and the slide presentation was shown uf{j
primarily at conferences and trade shows. Little thought had _jfi
been given on what would be the best way to distribute these nY
materials. fti{
AN
Implementation Strategies. [ﬁn:

One interviewee stated that different approaches are
needed for transferring technology to military users and

nornmilitary users. Technology transfer to military users

first requires that you gain the support of high-level

Y
military personnel overseeing a specific engineering activity. iss_
These individuals can then require or encourage the use of the ;:E;
-
techrology among those individuals they oversee. Transferring .
techrnologles to nonmilitary users requires that vou ftirst
i~form them of the benefits of using the technology. Nnce the
'.'.-.:.'-;:
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users have the iaformation, they will then make decisions on
whether tc use the techanology.

Successful technology transfer to the military depends
largely upoa obtaining the cooperation of a variety of
military organizatioas. One researcher identified these
players as the USA-CERL management, the Corps of Eangineers
headquarters, and the headquarters office of the Major Command
(MACOM) which oversees the installatioans. Each organization
would need to throw its support behind the techaology in order
for the system to be transferred to the ultimate users. The
researcher”s role in techaology transfer was defined as
gaining the support and coordination of the lab management and
higher-level headquarters personnel.

A variety of activities was conducted ia support of
eacouraging use of the technology in the field as shown in
table |. Much emphasis was placed on getting the technology
written iato Army guldance documents such as Engineerinag
Regulations, Technical Manuals, or Guide Specifications.
Ianterviewees believed that use of these documents would
legitimize and encourage the use of the techaology amoag fileld
persoanel.

Demonstrations of a final version of the technology to
potential users and decision makers were another activity

commoaly used. Special technology transfer briefings to high

level military officlials were conducted for the Solar Energy
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Feasibility System (SOLFEAS) and the Ceramic Anode. These
briefings were given to Major Genmeral Albro, Chief of the
Directorate of Engineering and Construction at Corps
headquarters, {ino an effort to obtain his support for
implementing the technology Corpswide.

Other activities encouraging the use of a technology were
directed more towards the user than higher level officials.
The ETIS Support Center was established at the University of
Illinols to specifically assist military personnel {a using
the system. The support center personnel answer phone
requests, offer training courses, and publish a newsletter.

A users group was established for the construction
ma~agement m{crocomputer technology. This group meets
regularly to exchange {nformation on anoew software programs and
problems experienced in the field, and to provide direction to
the lab s research on these systems. Members of the users
Adroup also serve as a reference source to new users of the
technolagyv.

Brietfings oo the technulogies have been {ncorporated into
the Army’ s trainianyg courses and technology workshops, some of
«hi-h are conducted at USA-CERL, A nne-week courtse oz PAVER
is ottered by both the University of I[llinois and the APWA.

As suggested earlier, a ditfereut approach was suggested
4% heing tecessary to encnurage the use ot a4 technology among

the ~onmflitary community. There rarelv exists a central
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organtization that can require {ts members to use a new
technology as 1o the military. The emphasis i{s on providing
information to convince potential nonmilitary users of the
value of the technology. Due to the profit orientation of the
private sector, you need to show these users that the systenm
will work and save them money.

Mary of the same activities described above for the
military were also used for nonmilitary. In efforts to
transfer technology to noumilitary users, credibility plays a
much bigger role., Claims of product benefits and savings need
t> be documented by actual field use of the technology or come
from a reputable source. Professional organizations and
societies plaved a valuable role in spreading the word and
encouraging use of the some of the technologlies.

I~ the case of the Concrete Quality Mornfitor (CQM) and
PAVER, special emphasis was made to get outside organizations
to test, evaluate, and endorse the system. Independent
corntractors were asked by USA-CERL to evaluate the CUQM. The
APWA sponsorship nf PAVER led to 1ts use {n numerous counties
and municipalities. Prior to sponsoriang the svstem, APWA
.onducted 1ts own study «omparing PAVER to other availahle
pavemernt mainterance systems.

The (onstruction 1ndustry and engineering societiecs also
publish stardards for their members to follow. These

standards are similar to guidance docruments within the
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milictary. The evaluation of the independent contractor and
lab studies on the CQM were submitted to the American Soclety
of Testing and Materials (ASTM) for consideration in making
the CQM a standard procedure for industry to follow.

It was cited that papers presented at conferences and
articles published in technical publications typically are
reviewed by experts in the field. This lends an added level
of credibility to the contents of the paper or article which
then reflects on the technology.

Personal contacts were cited as being a major approach in
the technology transfer of SULFEAS, ETIS, and the Ceramic
Anode. USA-CERL sent out a letter accompanying a technical
report which served as a users manual for SOLFEAS. The letter
encouraged the recipient to use the SOLFEAS program. The same
approach was used for PAVER. When Army personnel call the lab
to seek solutions to their corrosion problems, researchers use
that as an opportunity to encourage the use of the ceramic

Arnode.

Ettectiveness of Transfer Activities

I~ determining the effectiveness of technology transfer
aitivities, the {anterviewees generally had some di{fficulty
specitving which activities directly led to the successful

transter ot the technology. Some activities were easy to

identitv as having a direct i{mpact on initiating the use of a
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technology. The workshop/demonstration of PAVER before a
gatheriog of Air Force engineers resulted in a decision to
test PAVER at ianstallations for one year and its eventual
required use. Identifying which efforts to inform the field
of a technology were more successful than others was not so
easlily determined. Researchers typically do not ask people
requesting information on a technology where they first heard

about 1it.

Informing the Field.

Conflicting views were expressed on the value of
technical reports as a way to inform potential users of the
existence of a technology. Technical reports were not
perceived to be read by the field according to the majority of
interviewees. Technical reports were criticized as being too
long and people do not have the time or interest to read them.
One interviewee stated, '"All the guy iun the field wants are
specs and drawings on installing the anode.” Yet, in the case
of ETIS, technical reports were cited as belng the one item
which prompted many of the calls requesting information on the
system.

Papers presented at conferences and articles published in
commercial and trade publications were cited as resulting in
many inquiries from nonmilitary users. These approaches were

not thought to be good for reaching military users.

Interviewees felt few military personnel participate in
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professional conferences and they do not regularly read the
commercial trade publications.

Newsletters and short items such as Engineer Technical
Notes seemed to work well in prompting the inquiries from
military users. The Engineer Technical Note 1is a short two or
three page item which explains the application of a new
technology or procedure. It is used by Corps of Engineers
headquarters as an Informal way of providing guidance to
installation personnel. The technical note, in the case of
the Portawasher, was cited as a good way to get a message
before users in a8 format that is easy to read.

Moderate success at attracting inquiries was attributed
to articles placed in military-oriented publications such as

Military Engineer. News story type articles on the WQM (an

Associated Press story) and the Construction Microcomputers

(published in Engineer Update) did result in several requests

for information. The AP story attracted inquiries from
nonmilitary users and the Update story attracted inquiries
from primarily Corps personnel.

The "Construction Micro-Notes'" newsletter was well

received by military personnel. However, the interviewee Sy
recelved comments that some individuals were not receiviung
coples even though listed on the distribution list.
Evidently, some personnel would keep coples for themselves as

reference without passing them along to others in the office.
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Very little information was available on the
effectiveness of the flyers and formal audio-visual
presentations.

Implementation Strategies.

Demonstrations were perceived to be a valuable way to
convince individuals of the value of a technology.
Demonstrations were conducted for a variety of audiences for
the technologies under study. PAVER and the Portawasher were
demonstrated to groups of high-level engineers at the
headquarters of the MACOMs. Demonstrations of ETIS and the
Construction Microcomputers were conducted before user groups
and before selected individuals. Demonstrations of the
Ceramic Anode were just initiated as part of a formal, large-
scale program to demonstrate new technologies at Army
installations. Only the demonstration of the Portawasher to
high-level MACOM engineers seemed to fall short of the
expectations. The interviewee felt the demonstration failed
to encourage the MACOM personnel to pass the word on the
Portawasher to the engineers at the installatious.

Guidance documents are viewed as one way to encourage,
almost mandate, the use of a technology within the Army. Lab
personnel will rewrite portions of these documents for the
headquarters personnel responsible for publishing them. It

was stated that unless the product appears in these guidance

documents, potential users will be less willing to stick thelir
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necks out and use the product. Guidance documents such as
guide specifications, technical manuals, and others take a
long time to be published. Efforts to develop inserts on the
technology into guidance documents were made for all eight
technologles. However, only three of the technologies have
had these documents published within the Army. In the case of
PAVER, the Federal Aviation Administration and the Air Force
published their guidance documents much more quickly than the
Army.

User groups were used for both the Construction
Microcomputer initiative and ETIS. Users groups are simply a
collection of individuals who are interested in or are
actually using a technology. Both groups were established
with different main goals in mind. The microcomputer user
groups were established primarily as way to exchange
information among exlsting users and also provide direction to
the research effort. The ETIS group was established primarily
for gaining users” opinions on the technology for purposes of
fine tuning it to better serve the fleld s needs.

A benefit of the users groups was that their participants
began to feel a personal involvement and commitment to the
technology. In fact, many of the participants became
spokepersons for the technology and advocated 1ts use among
their peers and subordinates. In the case of the

microcomputers, it was cited that these spokepersons had a
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higher degree of credibility among other potential users than
did lab persounnel. The difference was that the spokepersons
could speak of the technology in the context of solving real
life problems.

Personal contacts, such as site visits or phone contacts,
were also looked upon highly as a way to encourage an
individual to use a technology. The advantage 1is that the
researcher can specifically address the application of the
technology to the individual”s needs. As a follow-up to the
personal contacts, researchers involved with ETIS gave
potential users free passwords. This worked well in allowing
potential users to experiment with the system and learmn its
capabilities at their own pace. Giving a potential user free
access to the system also prevented him or her having to go
through the paperwork drill of submitting purchase orders to
pay for the trial use. The bureaucracy involved in submitting
purchase orders when only a minor amount of money is involved
may have discouraged a potential user from getting involved.

Personal letters attached to technical reports worked
well in highlighting the significance of the report to the
potential users. This approach was used to highlight the
transmittal of users manuals for SOLFEAS and PAVER. These
manuals were to be used as interim guidance until a formal

guidance document could be published.
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One interviewee brought up the point of why some people

i)

'

adopt new technologies when others do not. With no real force

3

s Pl 3

mandating the use of the Portawasher, he suggested the
motivation for considering use of the technology must have
come from within the individual. The interviewee
characterized those individuals who requested information on
the Portawasher as being, '"Motivated enough to look for better
ways of doing their job."

The special briefings on SOLFEAS and the Ceramic Anode to

Major Gemeral (MG) Albro worked well in convincing him of the

merits of these technologies. MG Albro stated his willingness iégﬁ
to mandate the use of these systems throughout the Army once :gi:
USA-CERL completed some follow-up work prior to transfer. AR
Within the year following the briefings, MG Albro retired éﬁ%
before he had the opportunity to mandate the use of these ﬁﬁi.
technologies. Military personnel are transferred to new e
e
positions every two to three years which poses a problems with ii%g

conducting these special briefings.

Expected or Encountered Problems ;fff
It was evident from the interviews that the success of

technology transfer activities are affected by a variety of

external and internal circumstances. Even the best

communications and marketing efforts may fall short in

achieving desired technology transfer goals due to such
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circumstances. The next two sections preseant some of the

obstacles encountered by researchers in transferring the

technologies.

Problems Outside the Military System.

As the development of Portawasher was underway, the
Reagan Administration directed government agencies to comntract
with private industry for services in an effort to reduce the
Federal workforce. The potential user in this case shifted
from installation personnel to private contractors 1n the
waste disposal business. Private contractors are under no
obligation to clean trash dumpsters unless it 1Is written into
their contract.

During the development of EIFS the military was studying
the realignment of 1ts installations and offices. The
proposed closure of military offices and the shifting of
military responsibilities from one geographic area to another
were big concerns among local politicians and businessmen.
Many military organizations were involved in lawsuits
concerning the realignment effort. The military was in a
position where they had to come up with a realistic assessment
of what the impact of these realignment activities would have
on the local economy.

Under these conditions, the EIFS system essentially sold

itself and ETIS. Both the Air Force and the Army began using

EIFS as it provided a way to provide an answer to the
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realigunment questions with some degree of credibility. Having
obtained numbers on the economic impact from a computer
program was viewed much more credibly by critics of
realignment activities than the "seat-of-the-pants" approach
previously used. Because EIFS provided a solution to a very
real problem at the time, that program and ETIS in general
received extensive use in the field. Use of ETIS was never
made mandatory; the interviewee stated people used it because

they wanted to.

Technology transfer efforts for PAVER and the

microcomputer initiative also benefitted from external {{fJ
situations according to the interviewees. PAVER became :é“ﬁ

accessible to users at a time when the country was extremely
concerned with 1its infrastructure problems—--the deterioration
of its physical resources such as streets and structures.
PAVER provided a usable approach to dealing with the
deterioration of streets and became one solution to a very
large problem.

The microcomputer initfative came at a time when

microcomputers were being heavily publicized by industry and :
n' U

being used at home, work, and school. The interviewee .?R:'
<o

suggested that Corps personnel may have been embarrassed into ‘Z?
e

trying the microcomputers by their childrena who were now using ﬁjf
\\‘!\:‘

them at school. e
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The CQM received much publicity outside the Government,

but still is not being regularly used by industry or the <
Corps. The Corps of Engineers serves as a manager of g
construction activities. The actual construction work is Y
carried out by the construction industry. The Corps cannot iéﬁ
require contractors to use the CQM as the approach does not féié
have the approval of the construction industry. ;:;
USA-CERL submitted the CQM procedure before the American EE;?
Society of Testing and Materials (ASTM) for approval as an Egﬁ
industry standard. However, this approval process 1is very :;t
-
time-consuming and problems have been encountered in Eit
convincing ASTM members of the merits of the technology. Egif
PN

Private interest groups and other professional trade
assoclations may be an obstacle or not overwhelmingly support
the adoption of a technology. In situations where the
technology will be used by industry in support of Army
construction efforts, the support of these special groups must
be carefully solicited. USA-CERL anticlipated a negative
reaction to the CQM from the Ready-Mix Concrete Association.
In an effort to solicit their support, USA-CERL asked the
Ready-Mix Concrete Association to evaluate the procedure. The
Association validated the procedure with certain restrictions

placed on its use.
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Problems Within the Military System.

Another problem to technology transfer cited by virtually

Fr

all of interviewees is the lack of funding to conduct

IR I
K28 o

x
Sy

technology transfer. Technology transfer efforts within the
military are conducted with research funds. After the
research projects were completed and funding was no longer

available, active efforts in support of technology transfer

A
initiatives were severely impaired. The CQM {s still under ‘xﬁf
A
review by ASTM, yet USA-CERL has no funding to devote ?2:?
S
personnel to this effort. T
'.\I.\’
Researchers were hard pressed to justify other project fﬁh“
A
0
funds ia support of continuing transfer activities on an older i&n‘
R
R
technology. Furthermore, researchers pointed out that
s
coutinuing efforts in support of technology transfer ﬁhf{
o ‘_:!.
initiatives prevented progress on new research activities. ;ﬁfﬁf
. v
DS
In the case of hardware products, there {s insufficient
bt e
funding to complete the research on the technology and advance }i:{'
A
« o,
it tn final product stage. The government needs to rely on }i?,
RN
S 1’\
industry to provide this additional research and development .
SACHE.
effort. This was a problem for the WQM, Ceramic Anode, and {&:ﬁ
R
the Portawasher. S
;vﬁ;
The lack of money to conduct technology transfer e
1? n ;
activities i{s even a bigger problem when the lab tries to N
":":r"
)
transfer products outside the military. The Stevenson-Wydler .ﬂﬁf\
Y

#

Technology Innovation Act which authorizes Federal research
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laboratnries to make their technology available to non-Federal
users authorizes ocnly very minimal funding to carry this task
out. Assisting nonmilitary users in acquiring technology
consumes both financial and personnel resources.

The ETLS Support Center concept resolves some of these
problems. The support center also requires nonmilitary users
to pay user fees to help pay for the cost of its operation.
The support center staff answers most of the questions which
come 1in; however, the more technical questions are still
referred to USA-CERL staff.

The military purchasing system 1is very time consuming and
may create another obstacle for people to purchase new
technology. The Army s Quick Return on Investment Program
(QRIP) is designed to speed up the purchasing process for
those 1tems which have shown to provide a quick return on
investment. Some installations purchased Portawashers through
this program. However, funding for the QRIP purchases {is
limited at each installation and program money is usually used
up quickly.

The purchase of hardware items such as microcomputers,
terminals, and computer time for PAVER and ETIS usually
requires permission from several people. While support for
such technologies was obtalned from potential users, these
users still had to convince their supervisors on the value and

cost benefits of the technologles to obtain permissioa to
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purchase them. A section of the PAVER trafning course, 1is
devoted to training attendees on how to brief their bosses on
PAVER when asking for funding. The Microcomputer Selection
Guide contalns information on how to fi{ll out the forms needed
to procure a microcomputer within the Army.

Premature or overzealous claims can hurt the credibilicty
of a product and impair subsequent technology transfer
efforts. The CQM and the construction microcomputers were
identified as case in points. One interviewee stated that as
a result of information received from the lab, some
construction personnel were led to believe the CQM was the
cure-all for quality control of all concrete work. In
reality, the CQM works very well in some applications--i.e.
roller compacted concrete--and just as well as other
techniques 1n other applications. The emphasis on
microcomputers for construction was begun by the lab just as
they were field testing the older minicomputers. For a time,
lab personnel had to begin their briefings on the
microcomputers by first retracting everything they had been
saying about the minicomputers.

Information needs to be accurate and supported by
evidence. A common source of this misinformation is lab
personnel not technically familiar with the product who have

discussed or briefed potential users on the technology. One

interviewee made the point, "The cost of bad publicity is
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extremely expensive and time consuming. You can correct a bad
technology, but it is much more difficult to change

misperceptions of the field."

Improving the Transfer Process

The interviewees offered several suggestions for ways to
make future technology transfer activities easfer. These
suggestions are summarized below.

Researchers need to be aware of the administrative
problems with procurement of new technology--especially
hardware ftems. Efforts need be made to make {t easier for
installation personcel to purchase these technologies within
the Army s procurement process.

Cofunding and conoperative research projects with other
military services would increase thelr stake in the
technology. This involvement would encourage these
individuals to take a more active role in transferring the
technology within their own services.

If a product {s perceived to be needed by the field, then
the likelihood that the technology will be used will be
greater. Before a research {s begun, an effort must be made
to ensure the ultimate technology 1Is really needed by the
user. The technology then needs to be developed with the

needs of the user in mind.
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The timing of transfer activities is critical. The
technology needs to be field tested and potential problems
uncovered prior to efforts to transfer the technology
Armywide.

The question of when does the transfer process end was
raised. Some technologies such as PAVER and microcomputers
will be contlnually evolving. Continued research and support
to the tield Is necessary to keep the Army abreast of the new
developments in the technology. Mechanisms need to be
developed to provide this support to the Army. It was stated
that until such a support 1s arranged, 1t should be the lab“s

respounsibility to provide 1{t.

“siag Outside Experts

The overall perception was that selling of a techunology
requires someone technically competent to explain the
technology. Users of much of the lab technology typlcally are
englineers or sclentists who are used to dealing with facts and
figures, aad then using this information to make a decision.
Une interviewee stated that a "Madison Avenue approach would
have been too slick for this audience and would not have
contalined any credibility i{no the eyes of the users.”
Consequently, {anterviewees belleved the research staff needs

to be actively involved in traunsfer efforts with minimal

outside assistance.
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Several interviewees stated that good communications
skills within technical people are necessary in obtaining and
encouraging individuals to use a technology. One interviewee
stated that ia hiring people, he looks for individuals with
good communications skills to assist in the marketing of the
technologies.

One interviewee thought his demonstration could have
benefitted from a "showler'" presenter. Also, the same
interviewee indicated he would obtain the services of a
scriptwriter or a producer next time he 1is required to put
together an audio-visual presentation due to frustrations with
his one effort.

Endorsements of a technology from technical personnel
outside the research organization were believed to enhance the
credibility of the product both within the wmilitary and,
especially, with nonmilitary users. Typically, trade
associations or recogunized experts can be asked to evaluate a
technology for the lab. Their report, assuming it is
positive, then becomes an unbiased reference.

To encourage private sector involvement in manufacturing
a product, it {s necessary to demonstrate a market exists for
the product. The company which received rights to manufacture
the WQM hired a marketing firm to determine the extent of the
market for the product. One interviewee suggested the lab

could hire a marketing firm to determine the market potential
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for a technology. This information could be used to attract
potential investors in manufacturing or selling the

technology.

Discussion
The Technology Transfer Approach

The decision on when to begin and how to conduct
technology transfer for a product needs to be thought out
carefully. A serious effort should be made to think out how
the technology should be transferred at the inception of the
research project. Decisions should be made on how and when to
publicize the technology, identify what command level or
industry support is needed to transfer .-he technology, and
determine how the technology will be provided to the users. A
technology transfer plan should be developed and approved by
the technical monitor as a way of streugthening hils or her
commitment to the transfer activities. The plan should be
reviewed and modified throughout the development of the
technology to reflect changes which may occur.

In developliang a technology transfer plan, several
considerations should be {included pertaliaing to the timing of
communications/marketing activities. Information on
demonstrated benefits should be available before a product 1is
aggressively transferred. Data from field tests and

modifications to 1mprove the technology following such tests
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are valuable in convincing users of the value of the

technology. Product claims not supported by later field use
can reduce the credibility of the technology.

Publicity during the development of a technology is
beneficial 1a creating user awareness of a future technology
prior to its transfer. Much publicity on a developing
technology 1is being generated through articles and conference
presentations. However, once the technology has been
developed, the funding and the resulting effort on publicity
type activities typically falls off. This was the case for
the Portawasher, CQM, and Ceramic Anode.

While potential users may have a passing interest 1in a
technology under development, they may have a more active
interest in a technology that is developed and obtainable.
The majority of communications/marketing activities should be
timed to occur after product development. These activities
need to t: continued well after the funding life of the
research project.

The question was raised as to who is responsible for
marketing the product 1if a commercial manufacturer is
involved. One interviewee stated that the respousibility for
traasfer/marketing activities should belong to the
manufacturer of the 1item. USA-CERL needs to define its role

in supporting transfer/marketing efforts of manufacturers of

lab technologies.
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The interaction with the field and their use of ETIS led
to a sizeable inflow of research dollars into USA-CERL to
develop specific applications. The interviewee commented that
a sign that technology transfer is working is that users come
back to you to modify the technology to meet additional
specific needs they have. As many of these modifications may
have applications elsewhere, researchers need to be on the
lookout for additional technology transfer opportunities.

Several interviewees stated that technology transfer will
go fairly smoothly if the technology meets a real need of the
user. The WQM was the only solution to a critical
construction and manufacturing problem. The interviewee
stated that, once a production model of the WQM becomes
available, it will not take long before it is being used by
industry. Another interviewee stated that SOLFEAS simply sold
itself due to the savings 1t produced and the legislative
requirement to perform such studies. PAVER was developed at a
time when the nation”s infrastructure problem was a pressing
concerne.

Prior to initiating research on a technology and
throughout 1its development, researchers need to make sure the
technology will be responsive to real needs of the users and
not just the perceived needs of the users as envisioned
through the technical monitor. As the case studies suggest,

USA-CERL generally does a good job at providing technologies
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which meet the needs of the user. Yet, closer contact with
the users will help keep the research staff abreast of
external changes which would impact the use of the technology.
Technology transier efforts may need to be modified to reflect
these changes.

As an example, the Portawasher was the 10-year-old brain
child of the technical monitor. While the initial idea behind
the development of the Portawasher may have been valid at one
time, the changing commercial activities requirements affected
the transfer of the technology. Closer contacts with the
field could have identified these changing requirements. The
emphasis of traunsfer activities for the Portawasher could have
been changed from '"you can use the Portawasher" to '"you can

write the use of the Portawasher into your trash collection

contract."

Communications Activities

Very little 1s done to find out how people do find out
about a techanology. The researchers do not typically ask
users how they found out about the technology. Researchers
only have gut feelings and limited responses from the field
personnel who may mention where they heard about a technology.
The majority of irnterviewees believed that the massive

distribution of technical reports--a commonly used technology
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transfer mechanism--has only marginal value in informing
potential users about a technology.

Two approaches were cited as working well in transferring
technologies to military users--personal contacts and command
emphasis. Personal contacts are time consuming and are
dependent on the credibility and salesmanship of the
researcher. The support of high-level command personnel 1is
difficult to obtain.

Magazine articles are a key to attracting interest 1o a
technology by potential users outside the military. Specific
audiences can be reached by carefully selecting publications
with the desired readership. Efforts to obtain a manufacturer
for the WQM consisted of carefully selecting the appropriate
magazines and submitting articles to thenm.

It cannot be assumed that all potential users attended
the conference presentation or read the issue of the trade
magazine that contalined the article. Repeat publicity through
the appropriate media channels i{s needed to increase the
likelihood of reaching the maximum number possible users.

Newsletters and articles can be a cost-effective way to
reach a large portion of potential users. The "Construction
Micro-Notes" newsletter was believed to be well read by users
of the technology in the Corps. However, determining which
medium to use which will be read by the appropriate military

user {s unclear. One {nterviewee stated that military
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personnel do not have time to read long technical reports or
articles.

Communications activities ought to describe the benefits
and use of the technology accurately. If the product works
particularly well under situations that similar technologies
fail, these points should be emphasized. The CQM works very
well with roller compacted concrete-~—a point just recently
discovered. Yet, this point has not received emphasis 1in
communications activities.

Misinformation or overzealous c¢laims create wrong
expectations by users of the technology. These wrong
expectations are then difficult to correct and hurt the
credibility of the product and the research organization.
Part of this problem is related to the timing of
communications activities. Expected benefits from a
technology may not materialize in fileld tests. Efforts to
emphasize the tenuous status of expected benefits in a
briefing may be lost over time as a briefee remembers only
what the technology was supposed to do, not the status of the
technology. Part of the problem lies with ifindividuals not
intimately familiar with the technology discussing it with
potential users.

Problems with misleading information could be avoided by
scheduling major communications activities after the

te-hnology 1is developed. At this time results from the field
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tests would be documented and become convincing arguments for

use of the technology.

Implementation Strategies

Wil

The case studies revealed that encouraging individuals to ﬁﬁi
S
use a technology often required the support and assistance of &ﬁ;:
LI ¥
individuals outside the research organization. High level L.
officials in the MACOM“s or Corps headquarters were contacted 52;%
in an effort to encourage or, in some cases, to require the igg:
et
use of the technology. Corps personnel using microcomputers ﬁ:_'
in managing construction activities became spokepersons for 55;5
the technology among theilr peers. Professional assoclations iaﬁi
such as APWA and ASTM became the link between the labs and the ;j;.
PLaY
nonmilitary users. Each technology will require a different :a;h
approach and communications strategy to encourage the use of ;¢:“
the technology in the field. s
The decentralized structure of the Army somewhat impairs N
the transfer of technology through a command emphasis-type
approach. The Corps of Engineers headquarters oversees the -
engineering program for all of the Army. Yet each of the g
three major commands (FORSCOM, TRADOC, AMC) are responsible E
\

for the operation of the engineering activity at installations
within the MACOM. To transfer technology throughout the Army,

the cooperation of the MACOMs must be obtained in addition to

personnel at Corps headquarters.




Unlike the Army, the Air Force has a more centralized
organization and consequently can make decisions and implement
technologies much more rapidly than the Army. The Air Force
was quick to require the use of the pavement condition index
(PCI) portion of PAVER. The PCI was demonstrated at a meeting
of Alr Force engineers. A decision was made at the meeting to
test the system at selected Air Force installations for one
year. The results were discussed at a meeting the following
year and within one week a letter was sent out to all
installation engineers requiring the use of the PCI until the
guidance document formalizing its use could be prepared.
Similarly, the Alir Force moved equally quickly 1ian requiring
the use of the Economic Impact Forecast System (EIFS) within
ETIS.

Encouraging the use of a technology within the Army
through a command emphasis approach can be greatly facilitated
by an effective technical monitor. The technical monitor at
Corps headquarters 1s in a better position thaan lab personnel
to obtain the cooperation and support of MACOM engineers. The
technical monitor also provides guldance to engineer personnel
within Corps Districts and Divisions. One iInterviewee stated
a good technical monitor can make or break the traansfer of a
technology to the fleld.

A command emphasis-type approach may also be applicable

in transferring technologies to nonmilitary users. The Corps
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of Engineers cannot require contractors to use some
technologies or procedures unless they are an accepted
practice within the industry. The CQM procedure was submitted
to ASTM with the intention of 1t becoming an accepted
procedure by industry. The APWA support for PAVER is another
form of a higher level organization taking an active role in
transfer of technology among its members.

The command emphasis-type approach 1In both the military
and nonmilitary allows the higher level organization to become
spokespersons for the technology. Potentlal users will become
users because higher level officlals say it 1is all right to
use the technology. These high level spokepersons legitimize
the use of the technology. In many cases these high level
people will legitimize the use of the technology by making
funding available to the field to purchase equipment or
computer time.

The problem with the command emphasis approach is
identifying and obtaining the support of those 1individuals who
could become spokespersons for a technology. Demonstratiorns
and special briefings work well to convince these potential
spokespersons of the merit of a technology. Demonstrations
before high level engineers with the Air Force and FORSCOM led
to the decistions to require the use of PAVER.

Users of the technology also can become very effective

spokespersons for the technology as was shown with the
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construction microcomputer initiative. These individuals can
explain to other users how the technology works in a real
world environment. Their comments can be much more convincing
than statements of researchers who may not have the same
credibility with potential users.

Demonstrations of technologies at ¢n installation is one
way of developing a user spokesperson for a technology.
Assumiag the demonstration works well, installation personnel
will now be available to act as a reference or point of
contact on the technology for other installation personnel.
Users group meetings and newsletters are other ways to develop
and foster this group of peer experts. Users group meetings
allow for the exchange of information on actual applications
of a technology. Articles written by users published 1in a
newsletter or other publication help convey the idea that the
technology really does work.

In promoting a peer-spokespersons approach to transfer
technology, efforts should be made to dissassociate the
technology from the lab and associate it with the Army. As
one interviewee put it, "You need to develop a corporate
identity for the technology." Communications messages should
emphasize this is an Army technology and not a USA-CERL
technology.

The biggest problem with the peer-spokespersons approach

is identifying who would be a good spokespersons for the
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technology within the user community. Another problem with
this approach is the limited range of contacts a spokesperson
may have. There needs to be some mechanism for disseminating
information on the demonstration results or the views of the
spokespersons on the technology.

Use of outside experts and associations to evaluate a

technology also provides a valuable endorsement for the

product. As in the case of the peer-spokesperson approach,

the findings and reports of these outside experts needs to be

disseminated to potential users.
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Chapter III: Summary of Interviews with High-Level Army
Personnel on Technology Transfer Activities of U.S. Army Corps
of Engineers Research Laboratories

Purpose of the Study
During the time frame of 1 October 1986 through 15
December 1986, several interviews were conducted with high-
level officials in the Army. The purpose of the interviews

was to determine interviewees” perceptions of the technology

transfer activities of the four research laboratories within .

the U.S. Army Corps of Engineers (USACE).

The interviews were conducted in conjunction with an nel

eleven-week assignment of the author to the Directorate of

<-_:-:-‘n
Research and Development (DRD) within USACE. The intent of 5@3
o N d
.':\"-
the assignment was to gather information to identify the role {ﬁj\’
ST
of communications activities in technology transfer and . -9

determine what could be done to improve the awareness of DRD

and lab activities among high-level Army personnel.
Interviewees were asked a set of questions which are

provided as an Appendix J. The questions were designed to :L;&

RN
determine the effectiveness of the Corps laboratories” R
L
existing technology transfer efforts, the obstacles to T
Swi vz
A
technology transfer, what communications media work well in .tﬁ}
o
fnformiag users of new technologles, and what could be done to f}??‘
e
improve technology transfer. For the purpose of the
-\.!“‘.
NN
SN
!\'-.‘..
‘-\‘:‘.-

R
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interviews, technology transfer was defined in the following

manner:

Technology transfer consists of two
general activities: (1) Informing
potential users of the existence of an
avalilable technology and its applicatious,
and (2) getting the technology into the
haads of the users in a usable form with
the appropriate technical support.

The major users of the technologies developed by the
Corps labs are the Corps districts and divisions (civil works
and some base support technologies), the Engineering School
(combat engineering technologies), and the Directorate of
Engineering and Housing at Army iastallations (base support
technolngies). [nterviews were conducted with the following

{fndividuals:

Headquarters, U.S. Army Corps of Engineers (USACE)
Assistant Chief of Engineers, Facilities Division
Mr. Ed Watling, Chief
Mr. Homer Musselman, Assistant Chief
Mr. Bernie Wasserman, Division Contact for Labs
Directorate of Engineering and Construction
Mr. Bill McCormack, Chief, Engineering Division
Mr. Lloyd Duscha, Deputy Director
Directorate of Civil Works
Mr. Cecil Goad, Chief, Operations and Readiness Division
Mr John Mikel, Division Contact for Labs
Mr. Tom Whitman and others, Planning Division
Engineer School, Directorate of Combat Developmeats
COL Parker, Director
LTC Corbin, Assistant to the Director
Headquarters, U.S. Army Training and Doctrine Command (TRADOC)
Mr. Dave Stoakley, Facilities Engineering Office
Mr. Lee Aiken, Chief, Enviroumental Braach
Headquarters, U.S. Army Materiels Command (AMC)
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COL Simoneaux, Chief, Engineering Branch for Installation
Support

Time did not allow for additional interviews to be held
with personnel from the Engineering staff at Headquarters U.S.
Army Forces Command at Fort McPherson, GA; the Eavironmental
Office with HQ AMC; or the Installation Support Activity

Office within AMC at Rock Island, IL.

Inmpressions of DRD/Labs and Technology Transfer

Overall, most interviewees thought technology transfer {s
moving along well, but almost all noted room for improvement.
Within Corps headquarters, personnel from both the Directorate
of Englneering and Construction (E§C) and the Directorate of
Civil Works (CW) were content with the existing effort of the
Corps labs in technology transfer. Interviewees indicated
that the transfer of technology to the field should be
conducted cautiously to ensure the readiness of a technology
before it is transferred.

Personnel in the Facilities Division {in the Office of the
Assistant Chief of Engineers (ACE) took a different view and
stated that the labs need to do more in the area of technology
traasfer. They stressed the need for the labs to take a more

aggressive approach to informing installation personnel about
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new technologies and to assist the field in using the
technology at the installation.

Outside the Corps of Engineers, interviewees believed
that overall technology transfer efforts were working well and
could be improved with changes.

Several Interviewees raised the question of who is
responsible for technology transfer. Personnel within E&C and
CW stated they have a better overall view of the consequences
of new technologies and they should have a wmain role in
technology transfer decisions. Lab efforts in technology
transfer should be in support of directives from Corps
headquarters. Personnel in the Engineer School were a little
more emphatic and stated that technology transfer is their
responsibility, not the labs.

Personnel in ACE, U.S. Army Materiels Command (AMC), and
U.S: Army Training and Doctrine Command (TRADOC) defined their
role as primarily encouraging the use of "good" technologies
among the field through their contacts. These interviewees
added that their support may be a requirement to technology
transfer as without it the field may not be able to acquire
funds to purchase new technologles.

A key concern 1n technology transfer {s making sure of
the appropriateness and readiness of a technology before {1t is
used in the fileld. One interviewee stated that the

acceptablility and readiness of a technology for transfer is a
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judgment call. He added the that question becomes, "Who 1s in
the best position to make that decision--lab personnel or
headquarters personnel?"

Another interviewee stated that lab personnel probably do
not know enough about the daily operations of the field to
really understand the possible applications or ramifications
of a new technology. In the area of counstruction, it is
important that the technology be accepted by the construction
industry. Corps headquarters personnel believe they are in a
better position to assess the ramifications of a technology
than the labs.

Interviewees supporting the headquarters as having the
key role in technology transfer decisions claim lab efforts to
transfer technclogies cause confusion in the fleld as to what
is official guidance and what is just advice from the labs.
With the exception of the ACE"s office, the majority of
interviewees tend to take a more counservative "walt and see"
approach. They prefer to have the labs gather field data on a
technology which will validate {ts use before a decision is
made on traunsferring it to the field.

Personnel in ACE claimed lab personnel were too
conservative in releasing information on developing
technologies. They believed the fileld could benefit from
information on many lab technologies before the field tests

were completed.
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Criticisms of the Lab Technology Transfer Efforts

The following items were frequently cited by interviewees
as problems which hinder the transfer of technology to the
field.

A common complaint directed towards the Corps labs 1is
that in the past they have not been as responsive to the needs
of the field as they should be. The majority of interviewees
stated that the labs have been improving Iin this area.
Personnel from both the Engineer School and TRADOC noted a
decrease in the frequency of discussions between them and the
labs on 1dentifying the pressing research needs of the major
command (MACOM).

One interviewee stated that if the technology truly meets
needs of the field, technology transfer would not be a
problem. The implication was that the labs will encounter
difficulties in transferring technologies which provide only
marginal benefits or do not solve the problems of the users.

Overzealous selling of products by labs is a problem on
occasion. Sometimes the labs push technologlies which have not
recefved adequate testing. The ceramic anode was cited as an
example by two interviewees who referred to problems which
surfaced with {ts use on a lock gate. E&C claims to have told
the labs that some of thelr products are not worth the push,

but labs still continue to push the technologies. A third
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interviewee stated that the problem may not be in the lack of
testing, but 1ian the technology itself. He said, "Sometimes
the labs push technologies which aren”t so good."

A complaint from almost all interviewees was that
information coming out of the lab 1is too technical for some
administrators at USACE and personnel ia the field.
Information needs to be directed to the information the user
needs to make a decision--typically how the technology will
improve his operation and what the costs are of learmning and
using a technology. One interviewee stated the DEH is not
interested in the 25 pages of methodology and analysis which
leads to a conclusion--he just wants the one sentence which
sa’s the technology 1is good or bad.

The same problem also applies to briefings. Another
interviewee stated lab personnel assume that everyone in the
audience is familiar with the toplic. Even technical people
may not be able to understand some briefings if the subject
falls outside of their area of expertise.

Another criticism was the length of time it took the labs
to develop a product and transfer it to the field. Personnel
in both TRADOC and CW suggested the labs spend too much time
to uncover aaswers aad are continually finding new things to
research on a topic. The Environmental Early Warning System

and the dredging research program were cited as examples.

Interviewees stated the labs periodically need to take a look
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at what they learned from the the research and make this
information avallable to the field.

The Engineer School identified two potential problems
unique to combat engineer research which ultimately affect
technology transfer. The first is a hesitancy by the labs to
keep the Engineer School informed on current research for fear
of the School reassigning that research to a lab with more
expertise on the toplic. The second is the failure of the labs
to tle their research into the Army”s concept base
requirements and the materiel acquisition process. The
recently conducted Engineer Equipment Review was viewed as one

way to overcome both obstacles.

Problems in Implementing Technologies 1in Field

The interviewees identified several obstacles and
potential problems which have hindered the transfer of
technology to the field.

Army persounnel may not be overly responsive to tryiang new
technologies for a number of reasons. One interviewee pointed
out the risk of being the first to use a technology which has
not been proven over a long period of time. If the techunology
does aot work, that individual will still be accountable to
users of the service for correcting the problem. A new expoxy
material was used to fill volds on a lock gate. Placing the

material required shutting the lock down to commercial barge
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traffic for 30 days. When the material failed, the lock gate
had to be shut down an additiomal 30 days for repair under
conventional methods.

Another interviewee indicated that Army personnel in the
Directorate of Engineering and Housing (DEH) at Army
installations rarely have the time to try something new.

Under the rush of things to get done, the DEH will prefer to
go with whatever approach he or she is familiar with. The
interviewee pointed out that the DEH is less inclined to learn
a new approach to pavement repair and develop new pavement
designs than to take the old plans off the shelf and modify
them to meet the existing need.

The CW planning staff made the point that research
funding for a technology often stops after pllot testing.
Lictle or 70 funding is available to transfer technologies out
to other Districts or installations that could also benefit
from the technology following the pilot tests.

A similar point was also raised about the lack of funding
to modify a technology to meet specific needs of each
Districet. When such modifications to a techanology do occur,
these modifications rarely are transferred back out to the
field.

Several interviewees cited the lack of iaformation about

available technologies among Army personnel as a problem.

Information sent out by the labs may reach the users at a time
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when they do not have a need for the technology. When a
situation arises in which the user could benefit from the
technology, he or she will not remember the technology.

The question was raised as to how aggressive the labs are
in going out to Districts and Divisions and telling the users
about thelir technologies. Interviewees also questioned
whether lab personnel are talking to the right people.

Several interviewees stated that the field 1s too busy to
read Iinformation sent out to them by the labs. Information
that 1is sent out needs to be concise and to the point.

Many contractors assisting the DEH consist of small
businesses which do not use the newer technology; they are not
familiar with it, or they have no motivation to learn to use
it. Lab personnel need to direct some of their attention to
iaforming the suppliers of engineering services of the
existence of new technology.

Another problem with acquiring the new technologies lies
with the Army procurement process. Procurz2ment procedures
make it difficult for the field to provide a sole source
contract and obtain the services of a particular coatractor.
One {nterviewee stated this becomes a problem when lab
personnel speclfy only one contractor with the expertise to
provide a particular service using a new technology or

approach.
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Impression of Technology Transfer Communications Media

Interviewees were asked to comment on the effectiveness
of several communications and marketing tools used to transfer
technologies to the field. A list of these tools 1is provided

in Appendix J. The comments are summarized in the following

paragraphs.

Large-Scale Technology Transfer Programs

Interviewees thought demonstrations of technologies, such
as those conducted under the Facilities Technology
Applications Tests (FTAT) program, were a good way to show the
usefulness of a technology {n the field. One interviewee
stated that FTAT brings lab and field personnel together to
work through field applications of techmnology. A criticism of
the demonstration approach was that {t focuses only on
transferring ia2formation to personnel viewing the
demonstration. Some effort needs to be made to get
information from the demonstration out to non-demo sites. The
Repair, Evaluation, Maintenance, and Rehabilitation (REMR)
program was also spoken highly of by interviewees, but was
said to face the same challenges as FTAT in getting the word
out.

The Technology Transfer Test Bed (TTTB) was thought to be
a good program {n concept, but interviewees had some

reservations about assigning one or two Corps Districts sole
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responsibility in assisting other District personnel in using
the new technology. Another interviewee said another
potential problem with the TTTB program is poor communication

between Districts.

The Air-Land Battlefield Environment (ALBE) program was

cited as a good approach for demonstrating technologies in

BEN RN

support of combat activities. However, the Engineer School

4

2
A

S{

stated the technologies demonstrated under ALBE need to be EI
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broken down and sold to the different Army Schools which have v

£
\'-l

jurisdiction over the training doctrine that technology

supports. SR

Technical Reports

Interviewees almost unanimously complained of technical
reports being too long and too technical for benefit of the
user. The consensus was that busy schedules do not leave much
time for the reading of technical reports. Another criticism
of technical reports was that the significance of research for
most readers is elither buried or lost in the technical

laaguage of the report.

Newsletters

All interviewees thought newsletters were a good way to
inform the field about new technologies. Short articles on a

technology with a point of contact listed can be quickly
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reviewed by an individual. Several interviewees cited
"Facilities Engineering (FE) Items of Iaterest'", which is
published by the ACE”s office, as a good format. The ACE’s
office thought the labs should submit more informatioa to "FE
Items of Interest" as a way of getting information on
technologies to the installation personnel.

According to interviewees, the big problem with
newsletters and all printed material is making sure the right
people see and read them. Distribution lists ideally need to
contain the name of the person to receive the publication and

be updated regularly.

Articles 1a Technical Magazines

The majority of interviewees believed the publication of
articles 11 trade publications is a good way to inform
potential users of new technologies--especially with
individuals outside the military. The effectiveness of this
approach in reaching military users is limited to what
publications pass through the offfice.

Publishing articles on lab technologies 1a trade
publications has caused problems for the Corps. One
interviewee stated that overstated claims in these articles
give contractors and Corps personnel misleading impressions of
readiness and acceptance by Corps headquarters for new

technologies.
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Authorization Documents

Guidance documents provide a good reference to the
military user and also give some credibility for the use of a
technology. The consensus was that it takes too loag to get

these documents approved and published.

Workshops, Training Classes, Briefiags

USA-CERL"s quarterly briefings on specific technologies
ready for transfer were cited by E&C personnel as a good way
to keep Corps headquarters informed on such technologies.
However, time is a problem in carrying out actions on
briefings. Ianterviewees saw little value 1In general briefliags
on lab research programs.

Presenting information on new technologies through
workshops and tralning courses was percelived to be valuable,
but limited by the number of people that can be reached at one
time.

Interviewees indicated that the labs should get more
involved in presentations at the DEH and other specialty
conferences attended by Corps personnel. Presentations at
these conferences need to be oriented to the fleld

applications of the technology and avoid getting too

technical.
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Audiovisual Presentations

Videotapes were described as a good way to brief
individuals on a technology. Videotapes can be viewed at the
leisure of the individual, and the visual impact of seeliag the
technology applied to real life situatioas is much more

informative than reading about the same technology.
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Both the Eagineer School aand TRADOC were in favor of

.,

regular visits from lab personnel as a way to exchange
iaformation on current lab research and the changiag needs of
the field. Both the Engineer School and TRADOC stated the
Corps labs used to do this regularly, but the ettort has
fallen otft in receat years. Liaison officers are currenatly
employed by AMC labs to malntain such contacts with the
Engineer School.

The Engineer Equipment Review 1is a good way to keep the

Engineer School {aformed of lab research activities and to tie

those activities into the Army’ s concept base requirements.
The Engineer Equipment Review Is a vearly meetiag between lab
personcel aand the Englneer School offictals to review existing
research activities and {dextify future research needs.
Personnel {1 the Directorate of Uivil Works spoke verv
highly of the hotli{ae service provided bv the labs to District

and Division personnel.
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Suggestioas for Improvement
Iaterviewees, in addition to citing problems with
technology transfer activities, also made some suggestions for

how improviag upon the deficiencies.

The Research Process aand Technology Transfer Efforts

Almost all interviewees questioned whether lab
technologies are meetiag real needs of the field. Several
suggestions were made for ensuring that lab research will meet
such needs. These suggestions all centered around {ncreased
conordination between lab personnel and MACOM personnel.

Both the Engineer School and TRADOC noted a decrease In
the aumber of visits by lab personnel to discuss current
problems and perceived needs of the field. Both groups
suggested these eftorts should be plicked up. The Engineer
school has ftormallized this type of {1teractlon through the
Ewglineer Equipment Review. Similarly, TRADOC has a vearly
review with lab personnel on ongolng research programs.
However, baoth groups stated these formal meetings contaln
packed agendas which often do not allow In-depth discussions
tviag needs and tuture research efforts together., The
sdditional - oHntacts wonld allow for more detatled discussfon
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Other interviewees stated that technical monitors need to
play a bigger role in setting priorities for the research
efforts of the labs. More active participation by technical
monitors will ensure the research effort produces products of
value to fleld. One interviewee mentioned that recent
personnel cuts are limiting an expansion of this role.

Several interviewees believed that the technical monaitors
need to take a more actlive role in technology transfer
activities. One interviewee stated the technical monitor
should be making decislions on technology transfer efforts and
assigning lab personnel tasks in support of these efforts. He

stated that labs are currently spending research dollars on

traasfer activities which are the respoasibility of Corps

headquarters, but headquarters personnel do not have the time
to carrv such activities out. He suggested that headquarters
personnel could hire consultiag firms using nonresearch funds
to do rewrites of technical manuals and engineering
regulations to {ncorporate new technologles. Contracting out
may be azother option for other technology transter
activities.

Another suggestion to tie the research ettort more
clusely {ato the zeeds of the field was to ficnd wavs to
i.crease the awareness by research statt of how {=stallationu
ergineers in the Directorate ot Eaglineerioyg and Housiog ¢DEH)D

condnet their business and the probliems thev tace. e
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interviewee suggested the labs should send new employees out
with veteran lab personnel to installations to see how the DEH
conducts business. Another option would be to send lab
personnel to the Facilities Engineer management course.

Many interviewees pointed out that, while 1t is valuable
to gaia support of the field in using a technology, lab
personnel need to gain support of MACOM level decision makers.
MACOM personnel make decisions, not the field, on Armywide use
of the technology. Often, MACOM personnel also coantrol
fuadings sources which are needed to purchase equipment aneeded
to implement technologles.

I many cases, the labs need to make a conscious effort
to sell appropriate technologlies to industry as well as the
MACuUM s, Industry will be the users of many of the
technologles In support of Corps activities. Industry support
tor a technology may also be a prerequisite to gaining the
support of Corps headquarters. One interviewee {n E&C stated
thev will sign off oo new technologles {f (1) the technology
was well concelved, tested, and provean to work,; and (2)

technology has beea accepted for use by industry.

Commuslications Activities
All commuuications activities aeed to conacentrate on
explaining the significance of the research or technology as

ft pertains tn the user. A common complaint was that
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briefings and articles presented to potential users or
decision makers tend to be too technical. Information
contained in communicatioans activities needs to be presented
in a manaer that will be understood by the particular
audience.

Communications efforts should emphasize the i{aformation a
user needs to make a decision on using the technology. This
was a commou complaint of communications activities directed
towards DEH personnel at installatiouns. Interviewees stated
that articles and other communications activities need to
spell out the signifticance of the technmology for the DEH.
Iastallation persoanel want to know iaformation of a wmore
pra~tical nature such as how the techznology will benefit him
ur her, what the cost will be of usiag it, where has it been
used befure, and how does one go about obtaining ift.

Ia providing information to the field, the lack of time
to> read lengthy reports was commoaly cited as a big problem.
Newsletters were repeatedly offered as a good medium to inform
users oz new technologies. Newsletters are viewed as being
easy to read aad they do not take a lot of time to scan.
[nterviewees in the ACE s otfice stated the labs should make
more use of existing newsletters such as '"Facilities Engiaeers
[tems of [nterest.”

Several iaterviewees suggested executive summaries be

written summarizing the tindings of techuical reports. The

"

-,
P
b‘\

[y

t

| I
e

e}

S

» .
Y

¥ .
& 5

*}\-‘f{

l,'.‘-'-

S

Wy

.
o

v 9.




0 2l Bt e, 2.8 10 0s0 3ot R N va 8% 8 < e ‘B2 Rl g¥acgt . - - 0 » 3 val tat dab *al¥ el 5@ 3t R0 Tl oy R Sal o &

- - *"
ye
s

-

75

o+ >

. v w W

Iy

S
Fy ’,
AR

>
s
-.-
-

summaries should be nontechnical and should highlight the

fé v
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research results and thelr significance to the reader. One

s

interviewee stated the DEH 1is only interested in the one or
two senteaces which say the technology is good or bad, not the
25 pages which explain how that conclusion was reached. These
summaries could accompany the technical report or possibly be 5{
sent out instead of the technical report.

Several interviewees stated a big problem with mailing

executive summaries and newsletters 1is ensuring they get to

the right people. One interviewee suggested including the

DN

.\.h\.-

name of the person or position withian the organization who :Ca}{
.:\'_.:\.-

should receive the publication onto the distribution list. ;$¢J

These distribution lists would need to be updated regularly.
Another suggestion for gettiag information out to the
field personnel was making presentations on technologles ready

to be fielded at the many speclalty conferences--such as the

.-:‘; i
A,
anaual meeting of the Chiefs of Engineering Divisions at Corps ',Lii
AR
WA
Districts and Divisions or the DEH conference. One e
:"'-:"-:II
izterviewee stated lab personnel should go to the field more e
R
AL Y
otten to coaduct presentations or more formal technology ;{&E
YA
workshops. Personnel in the field often have a difficult time Qf}ﬁ
DA
L R
obtaining travel money. |
h-.‘.hq
RO A
Interviewees also identified several activities which Hﬁbﬂ
S
could improve the effectiveness of videotapes. Videotapes ﬂy:ﬂ
A

A

distributed through the mail need to be publicized by the labs
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or promoted by the MACOM®s to encourage people to view thenm.
The viewing of videotapes can be achieved by using them 1in a
controlled environment such as a workshop or training session.
Another ianterviewee stated videotapes should be accompanied by
speaker who can answer questions. The ACE”s office mentioned
videotapes should to be more how-to-do oriented than publicity
oriented.

OCE and TRADOC stated some indexing system needs to be
made avallable to the field to identify available technical
reports and lab resources. Resources branch ian CW 1is
developing a bulletin board upon which this information could
be made available. A similar effort for installation
personnel is currently being developed by USA-CERL for the
ACE.

Corps headquarters and the other MACOM”s have many
contacts with field. Labs need to keep them informed on new
technologies. Interviewees stated that the field will
initially contact the MACOM with a problem. If the lab had a
technology which may help resolve the problem, MACOM personnel
could pass the information oa the technology or a lab point of
contact to the iadividual with the problem.

Another way to keep MACOM personnel informed of new
techaologies or current programs is to lovite them to lab-
szonsored technology conferences. One interviewee attended a

ionterence at CRREL. He stated although he did not
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have much to contribute to the conference, he did find it

valuable in finding out what was new in roofing research.

Discussion

The interviews were valuable in two ways. One, they
provided a rough picture of how personnel at Corps
headquarters and some MACOM“s view the Corps laboratories and
technology transfer activities. Second, the ilnterviewees
provided their insight into problems with the technology
transfer process and offered some suggestions on improving it.

As an interviewer, my impressions were that many of the
interviewees were not really all that familiar with the
operations of the Corps labs. Many of the criticisms directed
towards the labs and technology transfer activities seemed to
be based on incomplete information. As an example, the labs
were commonly criticized for their technologies not being
responsive to the problems facing the field. As an employee
of a lab I see the opposite--a fairly large emphasis placed on
working with the field and headquarters personnel to ensure
the technologies are developed to meet the needs of the field.

The discrepancy may be one of degree. Perhaps the labs
are beiny unjustly criticized for not doing things they are
indeed doing--they may just not be doing enough of them. The
discrepancy also may be caused by not keeping the higher level

officials informed of things the labs are dolng 1in support of
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them. Lab personnel may work closely with a technical monitor

]
'.f-‘

I,

or middle-management level officfal at the MACOM. However,

this interaction may not get to the attention of the

e

individual at the level which was interviewed.
The source of this discrepancy also may be a result of
incomplete information which is received by headquarters

personnel. The ACE”s office criticized the reports provided

by USA-CERL"s Pavement Malntenance Management System (PAVER)
as not being compatible with the reports engineers at Army

installations are required to keep. They cited this as an

example of a technology which was developed without taking

into account how the field conducts 1its business. As the
development of PAVER received much fundiung from the Air Force,
it is only natural that its reports would not be tied to the
Army” s reporting requirements--yet, the technology may be just
as applicable.

This lack of awareness of laboratory operations by MACOM

2 -

personnel 1s further aggravated--especially at Corps

- o

headquarters--by the low profile of the research community.
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The business of the day at Corps headquarters is dealing with

.l

the program management of ongoing construction projects and

%
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the operations and maintenance of existing facilities. The

e d

role of technical monitor for research projects is often

P

another duty as assigned to headquarters personnel. One

Fol's

interviewee at Corps headquarters indicated that he would like
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to see his technical monitors spend more time on lab
activities, but more pressing priorities prevent this.

The laboratorlies seem to be viewed as being off on their
own from the rest of the Corps. Indeed much of the research
conducted by the four labs, such as combat engineering
research, has little direct relevance to the construction
mission of the Corps. Information efforts which emphasize
combat engineering activities may be well received within the
Engineer School or TRADOC. An emphasis on combat engineering
activities within Corps headquarters, through "Daily Staff

Journal"” {tems and articles in Engineer Update, may only

reinforce the notion that the laboratories are an isolated
segment of the Corps of Engineers.

In summary, a common underlying point which was suggested
in all of the interviews is increased communication bhetween
the laboratories and the MACOM“s. This is extremely important
to successful technology transfer and improved awareness of
laboratory activities. MACOM support for a technology can
make or break the success of the labs to transfer it to users.
All interviewees expressed a willingness to support and
encourage the use in the fleld of those technologies which
they thought were beneficial. This 1s the mianimum amount of
MACOM involvement in techrnology transfer.

In many situations MACOM support may be a prerequisite to

ensure funds are made avallable to procure equipment needed
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for the technology. Within Corps headquarters, decisions on
technology transfer 1s viewed to be the responsibility of
personnel in the Directorates and not the research community.
Consequently, personnel at Corps headquarters become a very
important cog in the technology transfer process.
Communications efforts need to be specifically directed to
enlisting the support of personnel at Corps headquarters and
the MACOM“s. While technology transfer decisions may
ultimately be the responsibility of MACOM personnel, the
laboratories need to take an aggressive role and assume
respousibility for encouraging the appropriate people to make
the decisions.

On the subject of technology transfer, an overall concern
of interviewees was the lack of usable information on
laboratory technologies for use by the field. Technical
reports were too leangthy and toc technical for use 1In the
field. Workshops, briefings, and conference presentations
were thought to be valuable, but limited in how many people
can be reached at one time. Videotapes were viewed to have
much potential for providing information, but more thought
needs toc be given on the role of videotapes and how to ensure
such tapes will be viewed by the field.

Newsletters were well recelved as a way to provide

information to a large number of people without taking up a

lot of thelr time. Some noted traits of successful
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newsletters include the use of short articles which can be
easily reviewed, carefully grouping these articles 1iato
subject areas of interest to readers, and emphasizing in these
articles only that information which would assist a reader in
deciding whether he or she could benefit from using the
technology.

Another key factor 1o the effectiveness of newsletters 1is
identifying who should be receiving the publication and
ensuriang the distribution list accurately reflect that
audience. "FESA Briefs" and "FE Items of Interest" are two
newsletters which apparently are well read by the field.
These newsletters are specifically designed to be read by
installation engineers and contaln little information not
related to installation activities. Laboratories could make
Zreater use of these publications to disseminate information
v base support technologies. Perhaps a newsletter could be
developed to transfer information on combat engineering
technologies to that very specific audience.

A commona point made by {aterviewees was that lab
publicity efforts on a particular technology may go by
unaoticed by the user unless he or she is in need of that
technology. When a problem arises that could be resolved by
the technology, the potential user may not remember that the

technology exists. This point underscores the need for
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repeating efforts to publicize technologies to remind users of
their availability.

As a solution to this problem, several {interviewees
pointed out the need for some indexing system for obtaining
information on available technologies and publications on the
technology. Such a system would enable users to seek out
availablie technologies for solving problems when the problem
occurs. The computer-based electronic bulletin board system
under development by USA-CERL is expected to incorporate such
an indexing system.

Other major problems in technology transfer center around
the reluctance of the field in trying something new. People
do not like to change their ways of doing business. Change
requires individuals to learn to do something differently--an
educational process of sorts. One interviewee asked why
should an installation engineer draw up new pavement plans
using a new technology, when he can just make some minor
modifications to previously used plans.

Perhaps the laboratories need to work with the MACOM™s in
developing ways to minimize the time requirements of the
learning curve. If laboratory or MACOM personnel are not
available to support the filield in using a new technology,
perhaps a self-help, "how to do" training package needs to be

developed which would minimize the effort required to use a
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new technology. In the example of the pavement technology,
this package could 1lnclude a standard pavement design plan.

A related educational problem is assisting users in
working through existing procurement regulations to acquire a
technology which is available from a single supplier. One

interviewee pointed out the difficulties of obtaining such

services within procurement regulations which severely

restrict sole-source acquisition. Obtaining such services can

be done, but potential users may not be willing to take the

g o
L

time to learn how to do it. The labs or the MACOM “s--at the

L
P

urgings of the labs--may need to provide this information.

v
.
]

Finally, another major obstacle to technology transfer is

TIREAN RN

.
1]
,

ensuring the industry is going to provide the service or
technology developed by the laboratories. Although no
suggestions were offered by interviewees on how to do this,
this nevertheless poses a large problem with those
technologies developed by the labs without any assistance from

industry.
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Chapter IV: An Assessment of Public Relations Organizations
and Technology Traunsfer Activities at Research Organizations

Background
Expenditures for research and development among U.S.
corporations have steadily increased over the past few years

(Business Week, July 9, 1984). Over 300 research laboratories

within the Federal Government conduct several billion dollars
worth of research every year. In addition to corporate and
government research centers, much additional research is
conducted by universities and a variety of nonprofit
organizations.

A very large concern of the research community 1is the
transfer of technology to potential users. On the corporate
side, research organizatiouns typically exist to develop or
improve products for the parent company. Technology transfer
activities often are the responsibility of the parent
company s marketing department or consultant.

Technology transfer activities are less structured at
Federal laboratories and universities 1n teras of staffing and
funding levels (Lennon, 1982). One potential source of
additional support for technology transfer specialists at
Federal labs aand universities is public relations

professionals assigned to the lab.
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Very little is known about the activities and
organization of public relations personnel at research
organizations. A review of three journals devoted to public

relations activities (Public Relations Quarterly, Public

Relations Review, awnd Publlic Relations Journal) revealed no

information on the structure or roles of public relations

programs at research organizations.

Purpose of the Study

This study was undertaken to obtaln a greater
understanding of the role of the public relations professional
in government and anoungovernment research organizations and
determine how such professionals could assist the organization
in technology transfer.

The study was designed to obtain the following
information:

1) Organization of public relations programs at
government and private research organizations 1in areas of
source of such support, staffing levels, and budgets;

2) Importance of various communications tasks to the
public relations practitioner at research organizations; and

3) Tools and media used by research organizations in

transferring techunology to potential users.
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Methodology
A survey was developed to obtain the information

described above. The survey consisted of two parts. One part

was directed towards obtaining information on public relations

staffing and its activities at the organization. The second

part was dlirected towards obtainiag informatioan on the

techaology transfer activities of the organizatioa. A copy of

the survey i{s provided as Appendix K.

The survey was developed using multiple cholce answers.

A total of 254 surveys was malled out to 115 Federal

laboratories, 95 corporate research ceaters, and 44 nonprofit

and ualversity research centers. Coplies of the cover letters

are enclosed as Appendix L.

The Federal Laboratory Consortium (FLC) provided its

mailiag list of members for use ia distributing the survey to

The FLC is an organizatlon, with

Federal laboratories.

Federal labs as members, devoted to transferring Federal

techaology to State, couanty, and muaicipal users and to

private iandustry. The surveys were seat to the FLC

representative at each laboratory. The FLC representative was

asked to complete the technology transfer questions and then

forward the survey to the publiec relations practitioner.

Corporate research organlzations which received the

survey were randomly selected from a list of such

organizations which was published in the July 9, 1984, {ssue
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of Business Week. The article discussed research expenditures
by publicly held corporations with sales of $35 million that
spend at least $§]1 million or | percent of sales on research
aand development. The article grouped these companies into 32 .
PR A
fields of research. Research organizations were selected from ﬂiié
RS
only engineering-related fields--a specific area of interest ;iiz
for this study. For every five research organizations listed r;:\‘
A
in each category, one was selected to receive the survey. The ;E;;E'
orgaanizations were randomly selected within each category. i&gﬁ.
ST
The surveys were sent to the public relations director at each f::.
organization. The names of these individuals were obtained :Eia%
from O"Dwyer s Directory of Corporate Communications. igai
University and nonprofit research organizations were ;:J'
selected from a list of such organizations provided in the
Research Centers Directory by Gale Research Company. An
initial review revealed that most of these centers had small .
staffs and budgets--the majority of them were affiliated with SE?E'
(SN
universities. A list of potential recipients of the survey :;Sﬁ;
MR
was developed using the following criteria for selecting (iﬂ-
organizations: ;j;;i
a) a minimum of 40 full-time research professionals, and iﬁ?fz
NP

b) a minimum budget of 1.5 million dollars. -
Due to the vast anumber of these organizations, selection was

limited to nonprofit research organizations in the fields of

engineering, medicine, and industrial subjects. A total of 44
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noaprofit and university research organizations were selected
from this list using raandom sample techniques and the above
criteria. The surveys were sent to the public relatioas
practitioner at these organizations, when identified, or to
the chief executive of the organization.

A total of 97 surveys or 38 percent of the 254 surveys
was returned. The data were analyzed using the dBASE II1 data

base managemeat program runniag oa AT&T 6300 microcomputer.

Results
Some of the surveys came back with only one of the two
sectloas completed. Below Iis a tabulation of the aumber of

respondents who filled out the two sections.

Table 2: Responses to Survey Sectioas

Number completing the public relations part = 76
Number completing the technology transfer part = 92
Total aumber of surveys returned = 97

The types of organizations which respoaded to the survey

are listed below:

Table 3: Respoase by Organlzatioas

Organization Sent Received Percent
Corporations 95 20 21
Federal Labs 1ES 56 49
Noaproflt aad

Uatversitles 44 21 48
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Survey, Part 1~--The Public Relations Function

Source of Public Relations Support.

As shown by table 4, the majority of the respondents had
public relations staffs in-house or available from a parent
organization. Those respondents who marked the response
category "others" usually commented the public relations
responsibilities were an additional duty assigned to an

individual.

Table 4: Source of Public Relations Support

Source Gov't Corp. Nonprof. Total Percent
In-house Staff 31 8 10 49 50
Parent

Organization 14 9 5 28 29
Coasultant 0 0 0 0 0

No PR Activities

Conducted 5 3 4 12 12
Other 6 0 2 8 8
Totals 56 20 21 97 100

Profile of the Public Relations Staff.

The in-house public reiations staffs at research
organizatiouns are listed below. The larger staffs withi{-. .
Federal government belonged to research organfzations ot
National Aeronautics Space Administration. One cor; 1.

respoadent listed a staff of over 75.
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Table 5: Size of In-House Public Relations Staffs

Size Gov 't Corp. Nonprof. Total Percent
Under 4 14 6 .6 26 53
4 to 8 7 1 2 10 21
9 to 15 7 - 1 8 16
Over 15 3 1 1 5 10
Total 31 8 10 49 100

The most popular title of the public relations office was
public affairs~--the large majority of these being the Federal

government respondents. The total breakdown is listed below.

Table 6: Titles of Public Relations Staffs ?,
Title Responses Percent
Public Relations 5 11 Eﬁbg'
Public Affairs 22 45 f';-\,-'
Public Information 6 12 E}Qy
Communications 4 8 ':,'t"
Other 12 24 b uvs
Total 49 100 e
RO
\'.-::-
The large majority of in-house public relations staffs bﬁ?t-
ks

operated with a budget of under $250,000. The information is

described in more detail below.

l;&f
5

BN
‘-i.'i

e

Table 7: Budgets of Ian-House Public Relations Staffs ﬁdﬁt'

"hh - \

Budget Gov't ' Corp. Nonprof. Total % n——

Less 100,000 13 2 2 17 36 -{Lj{

100,000-250,000 6 3 5 13 28 :Ay:

250,000-500,000 4 ! 1 6 13 ANy

500,000-750,000 5 1 0] 6 13 :y;q

Over 750,000 2 1 1 5 10 VNN

Total 30 8 9 47 100 o
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Almost two-thirds (61%Z) of the in-house public relations

chiefs report to the number one or two person in the

organization as shown by the following table.

Table 8: Who Public Relations Chiefs Report To

Position Gov“t Corp. Nonprof. Total 4
Chief Exec.

Officer 14 0 5 19 39
No. 2 Exec 7 4 0 11 22

Administrative

Staff Officer 2 2 1 5 11
Department Head 7 2 2 11 22
Other 1 0 2 3 6
Totals 31 8 10 49 100

Importance of Public Relations Tasks.

High priority was placed on information dissemination
activities for public relations offices at research
organizations. Media relations with technical publicatioans
was rated high in value by respondents. The following table
shows the number of responses identifying the value or
importance of various public relations activities. The
information consists of the views of public relations
practitioners from both in-house staffs and external

locations.
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Table 9: Importance of Public Relations Activities to the P
Research Organization ;‘,;"’5‘
High Moderate Little No ‘:::i::
Activities Value Value Value Answer ,c"!'.':
Media Relatious, :;:::\
Technical Publications 41 5 1 1 -
Media Relations, ol
General Publications 38 7 2 1 -f
Answer Requests for i
Information 34 3 4 7 :‘,
Writing/Editing Articles 34 3 4 7 ety
Counseling Chief Exec. 32 8 6 2 ,.
Employee Relations 26 5 6 11 e
Publications 28 3 6 11 s’
Design Displays 26 5 9 8 sn:
Community Relatiouns 20 12 2 14 ,,‘:'.u.
Tours 25 6 6 11 It
Open Houses 15 6 12 15 el
Speakers Bureau i4 8 13 13 PG
Tracking New Technology 18 5 14 11 .'iﬁ-'.
Recruiting Personnel 18 9 15 6 SN
Speechwriting 16 4 16 12 ;b,.
Attend Trade Shows 12 6 23 7 M
Product Publicity 12 5 20 11 T
Identifying Public Issues 11 8 19 10 0
Fundraising 7 3 27 11 5.,\
o
Respondents were then asked to identify what percentage O
of their time 1s spent on the various categories of 0 1
‘>
e e Y
s
activities. Media relations take up the largest percentage of .r:f
n‘.\':
time as the previous table suggests it would. Employee ;':,:\'w'
relations follows close behind. The following table N
.~I
RN
summarizes the responses by presenting an average of the :.:':.\:
g
percents indicated for each category by respondents. Only 37 :.;}‘
-4
respondents indicated that they were involved in technology 5 )
NN
transfer. ale
l.lJ
.'_:_.q;
Wy
POy
S
AN
Y
BN
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1
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Table 10: Amount of Time Spent on Public Relations Activities

Survey, Part Two--The Technolog
The following information
technology transfer efforts at
The breakdown of the number of
type of research organizations

transfer section of the survey

Federal Laboratories
Corporate Laboratorie
Nonprofit Organizatio
Total

Who” s Responsible for Tech

Average No. of
Activity Percent of Time Respondents
Media Relations, Technical 20.11 71
Media Relations, Gemneral 19.38 72
Employee Relations 18.47 62
Community Relatioans 12.27 62
Assistance to Organization 13.51 57
Technology Transfer 14.76 37
Other 23.52 29

y Transfer Function

provides an overview on

the research organizations.
respondents among the various
who completed the technology

is shown below.

Table 11: Breakdown of Responses by Organizations

58
s =16
ns = 18
92

nology Transfer?

transfer in their organizations
answers. The table below ranks
the various categories. In all

research team was most frequent

respounsiblity for technology tr

Respondents identiffed who are responsible for technology

oftentimes marking multiple
the frequency of responses in
organization types, the

ly identified as having

ansfer.
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Table 12: Responsibility for Technology Transfer

Transfer Agent ' Gov“t Corpe. Nonprof. Total
Research Team 26 7 11 44
Technology Transfer 35 1 3 39 ,
Officer Foo;
Other 11 2 2 15 ;i3m|
Assistant to Chief f%ﬁ
Executive 9 2 3 14 %bﬁé
Marketing Dept. 0 8 0 8 ;:lg's.'.;f‘;
Public Relations Chief 4 1 2 7 R
o
Background of Technology Transfer Participants. 'thﬁ
ety ot
Ve
Respondents were asked to estimate what percent of the ;,;&
e
people involved in technology transfer had the following )
\ N
| educational and professional backgrounds. This category also ;&3“3
et
AT
resulted in multiple responses from many respondeunts. The 3¢_~
h\.ﬂ“
following table lists the frequency of responses marked for =¥
',r?.-" !
the various background categories and the average of the ,;QH
.f\" n 4
percentages identified by respondents. :ﬁﬁ:ﬁ
4o
Aghy
Table 13: Backgrounds of Techunology Transfer Agents .xi»
e
No. of Average of oo
Responses Percent With Background PN
, Technical 89 83 g
. Marketing/Business 16 30 g
Communications 31 27
| Law 3 21
! Other 2 15

’ Technical backgrounds were most often cited for personnel
‘ involved in technology transfer activities. Of the 89
\

respondents who checked the techoical background category, 34

..... e mAE . o m e
R , ) N A A
s R T
A A : a W 35, 1Y, VR WA
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{
i
of them 1iandicated that 100 percent of those people ianvolved in P
.i‘ Y
(%
technology transfer had technical backgrouads. A é@
) b
' zsa::tlx
Media Used to Transmit Informatioa on New Technology. P
R
| Personal contacts with the technical staff through %}ﬁ
5 A%y o
individual conversations and workshops and briefiags, aad n}&
N
articles placed ian technical and business publications i‘,
received the highest rankings from respondents as techniques Q'?:
("I
for informing users of new technologies. Table 14 identifies &|
. 1%, | A
the value placed by respondents on different approaches to )
informing users of new technologies.
*
Personal contacts with techaical people through users g"-
s
groups or iadividual phone coatacts were most often cited as
>y
being a good way to assist users in usiang technologies. The r\
rating by respondents of the value of these and other sk-
» JXK
techniques is shown in table 15. '
R
The last question asked respondents to identify what role RN
AN
might a public relations office play ia supportiang technology ﬁﬂ;
)
transfer activities. Over a third of the respondents replied R
I,
to the question indicating a variety of potential activities. t&.w
ey )
The frequency of identified responses for each activity 1is :
Y
listed ian table 16.
!
.’-ri_l'-‘.i
v t
ERNY
hCS N,
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Table 14t Value of Different Approaches to Informing Users of £
New Technologiles s
;ﬁﬁ
High Moderate Little No Jﬁé
Medium ' Value Value Value Aanswer Total gﬁ&
Contacts by Researchers 78 5 7 2 92 s,
Articles in Technical/ i
Business Publicatioas 73 8 8 3 92 nﬁm
| Demonstrations/Briefings 64 13 8 7 ' 92 Jmh
ytaly
\ Articles in Newspapers/ ety
| General Audience Publ. 30 27 28 7 92 S
Newsletters 29 20 31 12 92 GO
Trade Show Exhibits 18 20 42 12 92 _ T
Videotapes 17 17 44 14 92
Technology Open Houses 12 16 48 16 92
Contacts by Sales People 8 4 56 24 92
Advertisements 8 6 54 24 92
Videoconferencing 4 2 66 20 92
Cable Television 0 1 68 23 92
Others 5 1 1 -- -- NN
RO
Table 15: Value of Differeat Approaches to Assisting Users in t*‘*
Implementing New Techaologles o
AN
: High Moderate Little No A
Medium Value Value Value Answer Total R
Users Groups 65 14 5 7 91 :5‘-:
Phone Contacts With yﬁ?
Research Staff 61 16 9 5 91 —
Users Manauals 37 21 17 16 91 bf:ﬂ
Service Staff Onsite 37 15 22 17 91 e;k'
Trainiang Classes 34 13 28 16 91 Q;q
Support From Technology r}ﬂf
Manufacturer 28 13 29 21 91 )
Support Centers 25 9 42 1S 91 (
Videotapes 18 18 40 15 91 AL
Videoconferences 3 8 59 21 91 g
Others -= - 1 -- l i}ﬁ'
ﬁqb:
Py ph
-
N
N
AT
Dt
e
N
A
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Table 16: Poteantial Roles of Public Relations Personnel in
Technology Traasfer :

Activity Frequency of Response
Media Relations/Publicity 7
Very Little Possible Activity 12
Publication Preparations 9
Conducts Tour/Arraange Workshops 8

4

2

2

Communications Planaing
Preseatation Quality
Provide Videotape Productioan Support

The most frequeatly cited role for public relations
practitioner was that of media relations and publicity. Many
respondents indicated such activities should include not oaly
news releases and articles on technologies, but also publicity
on techanology transfer effort itself. Public relations staffs
were often cited for their ability to translate the technical
language of the scieantist into general lay terms for
noatechnical audiences.

Newsletters, brochures, and other publications supporting
technology transfer activities were commonly being prepared by
public relations personnel according to some respondeats.
Conducting tours and arranging for visitor briefings and
conferences were cited as other areas of support from public
relations personnel.

Some respondeants (12) indicated that traansfer activities

are best handled by the technical staff.
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Discussion

Although the number of respondents was small and
scattered among the three organization types, the information
provided above does provide insight into the organization and
activities of public relations staffs at research
organizations.

A little over half of the total respondents stated they
had in-house public relations staffs. The percentage was a
little higher for Federal research organizations at 57
percent. These in-house staffs are relatively small with 53
percent of them having fewer than four people. Consequently,
very little specialization is likely to exist within public
relations staffs; practitioners are most likely to be jack-of-
all trades.

Media relations activities for both technical and general
interest media ranked highest in value to the organization.
Answering requests for information and writing and editing
articles were a close second. Consequently, media relations
activities were ranked highest in the amount of time devoted
to it by practitioners. Media relations takes up over a third
of the time spent by practitioners.

Oaly 37 public relations practitioners indicated that
they are involved in techunology transfer activities. They
indicated these activities take up an average of 14 percent of

their time. Thirty-one of the 92 respondents to the
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technology transfer section (about one-third) identified
communications personnel as assisting them in technology
transfer activities. Individuals with communications
background on the average make up 29 percent of the staff
support for technology transfer activities at these 31
organizatioans.

Individuals with a communications background are [ready
providing much support to technology transfer efforts. Many
respondents to the technology transfer section identified news
releases, articles, and other publicity activities as key
responsibilities for public relations personnel.

As a large part of technology transfer is '"getting the
word out" on new technologies, research organizations should
look towards communications professionals to play a greater
role in both planning and conducting strategies for technology
transfer.

Communications professionals are available to many
research organizations through in-house public¢c relations aund
publications offices. Yet, only one-third of the respondents
identified communications specialists as being involved 12
transfer activities.

The use of articles and other media such as newsletters,
brochures, and training materials are more cost-effective
media for reaching a greater number of iandividuals with

information on a new technology. Articles in technical
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publications were also highly regarded as an existing method
for informing users of new technologiles.

Just as a research organization would not expect a
communications professional to conduct its technical research,
that same organization should not expect technical people to
plan out and conduct its communications or marketing

activities which make up technology transfer activities.
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Chapter V: How Do Potential Users Learn of New Technologies--A
Survey of the U.S. Army Corps of Engineers

Purpose of the Study

USA-CERL and the other Corps labs conduct an intensive
effort in publicizing the results and products of its
research. However, little has been done to determine the
effectiveness of the various media used and the preferences of
users for receiving information on lab technologies. This
study was conducted to achieve the following objectives:

1) identify how Army personnel find out about new
technologies;

2) determine users” preferences for receiving this
information;

3) determine the availability to users of hardware items
to support receiving information through nonprint media such
as videotapes, video- and teleconferencing, and electrornic
mail; and

4) determine what types of informational messages and

which sources of information are considered in the decision to

use a technology.
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rari
PO
Methodology
A survey was developed to obtain information in support ﬁ:”g
LN
of the previously stated objectives. A copy of the survey is ¢V?
AR
provided in Appendix M.
r=
A total of 229 surveys were sent to District and Division ) &n'
Do
e,
offices of the Corps of Engineers, the Directorate of Ny
l‘: ALY
Engineering and Housing (DEH) at Army installations, and to o~
*rA
!
DEH offices at the headquarters of four Major Commands (MACOM) P
fﬁﬁ?
overseeing the activities of the DEH at {nstallations. A good gv.ﬂ
P
h 4
response was received from the mailings-~155 surveys for a 68
percent return. gf%.
Twelve Corps of Engineer District and Division offices AAYS
AL
were randomly selected for the survey. Nine copies of the
i " aN
ey
survey were sent to the commander of each office with RN
RNAe
=,
instructions for internal distribution. Of the 108 surveys J&a{
OSS
sent to Corps offices, 73 (68 percent) were returned. Only i
'.’_- _:.-
one District located overseas falled to return any surveys-- ‘?;ni
'.‘:'f:'.'
probably due to overseas mailing problems. :j;n;
s e
RN
The selection of installations to participate in the «
CSAR
survey was the decision of the MACOM. As DEH personnel report :}ﬁf
ey
to the MACOM and not the Corps headquarters, permission to :}}Q.
(SR
EALY
send out the survey and nominations of installations was '*37
requested from the MACOM. Each of the four MACOM"s nominated
five installations to participate in the survey. Five copies
of the survey were sent to the Director of the DEH office with
]
P ] '-;.“-";- ‘._,\' '--.'._ -‘,\._- e "_\__:\.-_‘-...\._\ ;._,::_\. - ~ Tl _-.'_‘. = .“:.‘
- -.’\.:{‘.". S -.".vx:,\i.,\ -f-,.-_\ R .J:} o {: \".:( N I -4
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o
s
s
instructions for internal distribution. Five copies of the
survey were also sent to the four MACOM“s. Of thié mailing, ;?g
only one MACOM failed to return any surveys--again probably :E,E
due to overseas mailing problems. A list of survey recipients ”‘:
and correspondence for the surveys are provided in Appendix N. EE&
BANS
Instructions for internal distribution of the surveys g&j‘
identified which subunits in the organization should receive t
the survey. As information shown in the following section ﬁg&:
suggests, a wide variety of individuals with varying technical §;§
backgrounds completed the survey. ?y}'
In addition to the mailed surveys, another 30 surveys ;EE'
were completed by DEH personnel at a conference of Army %ﬁ;
engineers held December 1985 in Cincinnati, Ohio. The surveys ?aﬁ
were distributed during a workshop on a technology transfer é§E 
program. Approximately 75 people attended the two sessions. Et:‘
Between the mailings and the workshop, 91 DEH personnel and 21 N
MACOM personnel responded to the survey . SE:
Results T&?
Respondents to the survey represent a variety of &Eﬁi
techanical backgrounds. Many respondents identified thelir ;agf
titles and offices in an optional question asking for that i%?‘
faformation. 1In some cases it was relatively easy to identify ;ﬁ"
what type of position or office respondents held based on the k;k;
types of specialty publications they listed under the other fi
Ry
e
A

At n s Attt et ettt e e e e N e it et e AT AT ATt e ettt e e et m
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category in question 5. Below is a breakdown of the number of
respondents who could be identified with a technical expertise

or an office within the organization.

Table 17: Identified Backgrounds of Respondeuts

Area of Expertise or Office No. of Respondents
Corps of Engineers
Operations and Maintenance 9
Planning Division 2
Engineering Division 17
Environmental Office 9
9
3

Construction
District Engineer/Deputy
DEH (including MACOM s)

Energy and Utilities 12
Eavirooment 10
Building and Grounds 15
Engineering Plans and Services 26
DEH/Assistant DEH 31
Others 11
No Answers 31

How Do Users Learn of New Technologies

Respondents were provided a list of communications media
currently used by USA-CERL to inform users of new
technologies. Respondents were asked to check off those media
through which they learn about new technologies. The question
did not attempt to specify just USA-CERL technologies. Below
is a ranking of media by responding groups. The percentages

represent the number of positive responses agaianst potential

responses within the group.
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Table 18: How Respondents Learn of New Technologies TR
(AN
AN
Percent of Positive. Responses i::.n:l':i:
Media DEH Corps MACOM Total !
Trade Publications 77 75 81 77 :ﬁﬁ@
Technical Reports 59 74 81 68 ;”””
Newsletters 58 70 57 63 —
Exhibits at Conferences 52 38 48 49 ."ﬁ
Guidance Documents 55 42 57 49 %%:
Workshops 45 49 62 49 ey
Demonstrations/Briefings 42 44 43 43 ‘1:::
Army Magazines/Newspapers 35 26 57 34 BN
Newspapers 30 27 33 29 it
Personal Contacts 16 29 43 24 W
Textbooks 25 15 2 21 G4
Audio-Visual Materials 8 15 29 13 e
Video-Teleconferencing 7 1 3 5 &*\“
—
All three groups of respondents were uniform in their 89_;
A
ranking of the top three media. Respondents rely heavily on ﬁbft
" ~)
the conventional print sources of information. The next .
F
cluster of media consisted of the one-on-one contacts between a:f3
PNy
researchers and users through briefings or exhibits. At the .*g;
Fd 1
.('»\n \
bottom of the scale were the electronic media of videotapes e
and video and teleconferencing activities. Other sources of k;:i
r_'_.:_‘),
information on new technologies mentioned by respondents in 23:?
J'_:.r\-'
the other category included suppliers, peers, advertisements, A
and catalogs of services. Zfﬁ:;
A
r':"{'n.
NN
Preference for Receiving Information on New Technologies e
Respondents were provided the same list of communications buﬂh
NN
media used to provide informatiom on new technologies. This r%:((

¢ “»
WM

time they were asked to identify the three media through which
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they would prefer to receive information. Some respondents

marked off more than three answers. Below is a ranking of

media by responding groups. The percentages represent the

number of positive responses against potential responses

within the group.

Table 19: How Respondents Prefer to Recelve Information on New
Technologies

Percent of Positive Responses

Media DEH Corps MACOM Total
Technical Reports 51 64 48 56
Workshops 44 47 57 46
Newsletters 38 51 29 42
Demonstrations/Briefings 40 44 2 42
Trade Publications 36 37 1 34
Guidance Documents 31 18 48 28
Personal Contacts 21 30 24 25
Audio-Visual Materials 22 25 2 23
Exhibits at Conferences 32 11 2 22
Army Magazines/Newspapers 18 8 14 14
Video-Teleconferencing 10 8 1 9
Textbooks 7 3 0 4
Newspapers 1 6 1 3

The greatest number of DEH and Corps personnel identified
technical reports as a preferred way of receiving information.
While the print media is the most currently used channel for
receiving information, it appears that respondents would like
to see more one-on-one explanations of technologies.
Newsletters and trade publications dropped in the rankings as
workshops and demonstrations ranked higher as a preferred way

to receive information. Additional preferred sources of

faformation mentioned by respondents ian the other category
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included fact sheets and information provided by suppliers of

the technology such as a catalog of products.

Access to Nonprint Media .

=
Videotape training aids and electronic mail are Rytthy
e
increasingly being considered by USA-CERL as ways to provide N"
users with information on new technologies. Similarly, s
AL
videoconferences and teleconferences are technologies already n
PGy
being used in the private sector to avoid travel costs from
L)
meetings and conferences. Some hotel chains in larger cities, ry
’
such as Holiday Inns, are offering these services to thelir e
corporate clients.
The ability of the respondents to participate in these
b
nonprint media was the subject of the next question. :ﬁﬁ
-.'\
Respondents were asked if they had access to 3/4" videotape et
playback equipment, a slide projector cued by an audio tape, a h
teleconferencing facility, a videoconferencing facility, and ffé
electronic mail. Responses are in percentages of positive ﬁﬁi
ot S
responses within that group category. '
AN
.:-'.'J'
Table 20: Access to Media Equipment/Facilities o
~ e
A3y
Percent of Positive Responses N VL
Media DEH Corps MACOM Total
Video Playback Equip. 75 90 71 81 Qﬂf
Slide Projector/Audio 66 75 71 70 A
Teleconferencing Fac. 11 25 33 14 iiy
Videoconferencing Fac. 11 8 81 11 !
Electronic Mail 62 86 81 74 N
\'}-:
e
Aty
i

e e e e e )
NSO N
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Many respondents failed to mark either a positive or
negative response to the telecoanfereacing and
videoconfereancing item. This could have been due to a lack of
familiarity with the medium or a lack of awareness of the
local availability of these services.

Respondents were also asked to identify what electroaic
mail system they were using. A poor response was obtained on
this part of the question. Respondents who did aanswer
mentioned a variety of electronic mail systems, and hardware
used to access unideatified electronic mail systems. The more
frequently mentioned systems and the number of responses are:
Paxmail--23, Oatyme--7, 1391 Processor--8, IBM Micros--9,
ETIS--4, Uaix--4, Optimis--2, Harris—--2, and seven other 1items

each with one respoase.

Readership Survey

The next part of the survey asked respondents to identify
how often did they read several military and nonmilitary
publications which carry information on aew technologles. The
responses have been separated ianto three tables (tables 21-23)
to summarize those of all respondents, those of the DEH, and
those of the Corps. The publications are ranked according to
the total percentage of respondeants who stated they either

read every 1issue or read the publication occasionally.
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Table 21: Readership Habits--All Respondents l::::::":
' ::.'::'.L:
Percentage of Positive Responses Tl
Tot. Every Read Read Do Not No '3’.!!5
Publication X Issue Sometimes Never Receive Reply ,“...,‘
CERL Technical Sty
Reports 83 12 71 3 7 7 .;.;:',.i
CERL Reports 80 17 63 3 7 10 s
Eagineer Update 74 39 35 2 10 14 ‘:"c:::"
FE Items of algh
Interest 66 39 27 5 17 12 -
FESA Briefs 65 28 37 6 17 12 o,
Eagineering DAL,
News-Record 65 22 43 3 19 13 .
SAME-Military ol
Eagineer 59 22 37 10 17 14 Sad gt
ASCE-Civil
Eagineering 37 11 26 6 36 21
REMR Bulletin 31 6 25 8 37 24
Benchnotes-CRREL 29 3 26 9 38 24
Army RD&A 24 2 22 14 37 25
Calad
PR
"-"_\.'
o
pLOAY
B
PN
RS S
ROASAS
Son :.\
\:,\'..:“::.\' SRR :"_\.' :.".\‘, _',:,-‘:"_ -_'.. I
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Table 22: Readership Habits--DEH Respoandents
Percentage of Positive Responses
Tot. Every Read Read Do Not No
Publication 3 Issue Sometimes Never Receive Reply
FESA Briefs 86 48 38 - 8 6
FE Items of
Interest 85 64 21 1 5 9
CERL Technical
Reports 79 15 64 4 8 9
CERL Reports 78 18 60 3 7 12
Eagineer Update 64 31 33 2 13 21 Rl
Engineering &: v
News-Record 52 14 38 3 25 20 o
SAME-Military e
Eagineer 49 19 27 11 23 20 i
Benchanotes~CRREL 19 1 i8 9 45 27 o
Army RD&A 19 1 18 13 38 30 , 3
ASCE-Civil S
Engineering 19 3 16 7 46 27 AN
REMR Bulletin 11 1 10 9 49 31 N
.:j\-dl
REAM
[ vt it
RS
K9S
R
oo
Ny
N
e
I,&(“.J'
l\-“n'
N
Mufd
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Table 23: Readership Habits--Corps Respondents
Percentage of Positive Responses
Tot. Every Read Read Do Not No
Publication % Issue Sometimes Never Receive Reply
Eangineer Update 88 48 40 3 4 5
CERL Techaical
Reports 86 5 81 3 8 3
CERL Reports 84 18 66 3 8 5
Eagineering
News—-Record 76 27 49 3 14 7
SAME-Military
Eagineer 72 25 47 11 7 10
ASCE-C1ivil
Eagineering 61 19 42 4 21 14
REMR Bulletin 61 14 47 5 18 16
Beachnotes-CRREL 44 7 37 10 29 17
FE Items of.
Interest 37 4 33 10 36 17
FESA Briefs 30 1 29 15 33 22
Army RD&A 24 1 23 16 37 23

The readership percentages listed in table 21 with the total
responses may be a little misleading as many of these
publications are directed more towards one group as opposed to
the other. For example "FESA Briefs" and "FE Items of Iaterest"”

are directed towards the DEH audience. Tables 22 and 23 bring

this point out.
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Also, some publications have a limited distribution which b s S
TR
may not include the survey audience. Military Engineer and \Sdﬁ
Ny
, A
Civil Engineering magazines are available only if an 33$i~
individual belongs to the professional organization that . :
XA
publishes it. '"Benchnotes," a newsletter from the U.S. Army : ¢¢H
2
o
'
Cold Regions Research Engineering Laboratory, discusses ?tﬁ(
findings on the effects of cold and ice on a variety of e
activities. This newsletter may not be sent to installations Eﬁ;_
G
and Corps offices in warm climates. :,?:
AL
TS ARE
The tables listing the responses of the DEH and the Corps XtRy:
KA s
identify some publications which have fairly high readership. '}x::
et
"FE Items of Interest”" and "FESA Briefs" are two newsletters ;j;(f
Fiom
which reach a large percentage of the DEH community. Of e
S
particular interest is the consistency in which they are read. anR
Y
Both publications have a high percentage of people who read ﬁjzﬁ‘
SN
SN
every issue (FESA Briefs--48%Z; FE Items of Interest--64%). LS
L2
The high consistency of readership is probably a result of {5&}
ALY
A
their newsletter style which consists of well marked subject ;ﬂ?ﬁl
NI
areas aand short articles. Another publication with a high Pt
counsistency of readership by Corps personnel is Engineer :Eix'
Update. Update, a newspaper, features short articles well ;Si%}
ik
identified by informative headings. AL,

Another newsletter, "CERL Reports," fared high in total
readership for both the DEH and the Corps, but not very high

in consistency of readership. One possible explanation for




this could be its irregular publication schedule which may

\
(]
lead respondents to believe they are overlooking some issues. ;':
n
W
[
"CERL Reports" also uses a different format which includes .zﬁﬁ
(N "A‘-.¥
fewer and longer articles. This particular format may not be -‘r“
u‘_p‘
as appealing to read as that followed by "FE Items of Qﬂz
R
L] \ ¥ ]
Interest"” and the other two publications. It is interesting iﬁﬁ}
A"
to note that "Benchnotes" and "REMR Bulletinsg"--two &‘
W
DS RN
newsletters which are similar in style and publishing schedule &si
ALY
to "CERL Reports”"--also had low consistency of readership g\?m
N
scores.
' :‘*-.:"f L
On the Corps side of the house, Engineer Update has not E;}:g
IRVAS
P ol
only the highest readership percentage, but more importantly 53:;
AN
the highest consistency percentage. The Corps also has high thJ
N
readership of professional and trade publications such as Eﬁx
P\fﬁ‘f
NS

Engineering News-Record, Military Engineering, and Civil

2
A5

Engineering. These nonmilitary publications also have fairly
high consistency of readership scores for Corps personnel. A

CERL technical reports and "CERL Reports" received high M
total readership scores for both the Corps and the DEH. The

high readership scores for the technical reports somewhat

contradicts information obtained from earlier interviews with ijﬂb
high level Army personnel (See Chapter I1I). One possible - @
explanation could be that those interviewed at a headquarters

level recelived a wide variety of technical reports aund could -

not possibly read all of them. The distribution of techuical K
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reports to the Corps and DEH offices may be more restrictive
in sending only those reports of interest to particular
offices.

The last column in the above readership tables identifies
the number of respondents who falled to respond to a
publication. This column was included to draw a distinction
between publications which were identified by respondents as
not being received and no responses at all. One possible
reason for a lack of a response for a particular publication
could be the respondent”s lack of familiarity with it. Almost
all respondents checked off some publications and many of them

checked off Engineering News—-Record which was at the end of

the list.

Factors Affecting Decisions to Use a New Technology

Respondents were asked to identify which of the following
product claims or benefits would encourage them to try using a
new technology. Many respondents checked off multiple
answers. The percentages of respondents who answered

positively to a claim or benefit are listed below.
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Table 24: Persuasiveness of Product Claims

LD

Percent of Positive Responses I

Claim/Benefit DEH Corps MACOM Total b
Reduced Labor and Cost A
of Operations 69 66 76 69 a's
Improved Efficiency A
by Timesavings 60 52 57 57 E}?
Improved Product Quality 49 60 66 56 bﬁy
AW

Ly
5]

Due to the multiple answers by many respondents, the gt

numbers are relatively close. One respondent said it was EZ
AV

At

difficult to distinguish one claim from another as they are Q;?
N

N

all interrelated. However, reduced labor and costs of h;?
operations were responded to by a somewhat larger percentage *vh;
_'.-_\-’

of respondents. TR;
LA

Other claims or benefits cited by respondents which would ﬁkr
encourage them to try a new technology included increased E$f
durability and reliability, improved customer quality of life, }zﬁ
\‘:\':‘.

and reduced paperwork. e
The next questiorn asked respondents to identify when they ;;\
would try a new technology. The intent of the question was to ;?RW
\':': ¥
determine how much information was needed by respondents JASAY
before they would decide to use a technology. The percentages ?35:

of responses to the listed options are provided below.
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Table 25: When Would Users Try a New Technology PSR

.
Percent of Positive Responses
Options DEH Corps MACOM Total NN
After Initially Reading AN
About It 12 4 1 8 “~'.
After Evaluating More TP N
Information 65 67 71 66 N
After Technology In Use :*b?,
and Results Available 36 . 42 29 38 N
After Use Became Man- :ﬁd\!
AACSY
dated by Organization 4 11 1 8 ﬁﬁﬂ'
R

The results suggest that the great majority of ﬁﬁ;f

o~

respondents would take 1t upon themselves to evaluate fﬁ%:
N

additional information on the technology and make their own I
decision on whether to use it. The second most frequently ﬁgﬁjf
RS,

cited option was to wait until the technology was in use by ,:?i’
.)“ .

DS 2%

others. Very few individuals would consider using a s
=Ty

technology after initially reading of it, nor would they walit JQ}}
:\..'i\'.-:

until some higher authority made it a requirement. QH;“
() -'-.-
fodey

Respondents also identified available funds and the need ¢
to gain a supervisor”s approval as conditions for trying a

technology.

The final question in this part was intended to determine
what sources of information a user would depend upon to assist
him or her in making a decision on using a new technology.

The percentage of respondents who responded positively to the NN

source options are provided below. . e

® M a " mte . @ et atam .ttt ettt et e et e ety Tt et e e e Ce
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Table 26: Sources of Information to Assist in Decisions On

Using a New Technology . K
¥
Percent of Positive Responses .
Source Options DEH Corps MACOM Total by ak
Peers 48 61 48 54 Ml
Articles in Publications 36 25 23 30 '
Research Staff 21 29 48 27 {Q,‘
Higher Authority 23 18 28 22 h:kg
Architect/Engineering N
Firm 14 10 19 13 \ﬁ*
..N
AR
The majority of respondents identified peers as the prime QBf
EAN
o)
source of information in helping them make a decision on using :ij*
AL
N
a new technology. Articles in publications and the research it
staff were ranked next in the frequency of respomnses. ﬁﬁf
N
LM
PR
s
Learning About USA-CERL Technologies R
The last question asked respondents to identify as best 3;;#
A
) Y
as they could remember how they found out about the listed gfﬁ-
RONCY
USA-CERL technologies. The technologies listed were either {5:
currently in use by the Army or were technologies which had ?:?r
been heavily publicized. The technologies are listed below {in :ﬂ;:;
order of the most frequently recognized by respondents. The Cdk{
percentages listed under the three sources of information S
reflect the number of respondents who checked that source :ﬁk:
divided by the number of respondeunts who recognized the :';F
technology. NN
:":{‘4
o
o
AN
':J'..- )

K

FooS
PR
‘-'. _\'_
L s TP T T NP N B S WS P N S N S B s i RN T U P Pt . AN NS
.(?/-_‘J"'." I R A AT St ,::‘._\.. Sl e .‘_:,':'_I‘_:I‘_'- A A A N AT RN T
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Table 27: How Respondents Learped of USA-CERL Technologies

Technology % Respond. Learn by Leara by Learn by

Recognized Reading Briefing Word of Mouth
Pavement Maintenance

System (PAVER) 74 62 39 21
Computer Aided Eng. &

Arch. Des. (CAEADS) 71 53 39 34
1391 Processor 66 49 40 38
Building Loads Energy

Analysis (BLAST) 56 57 27 32
Environmental Tech.

Info. Sys. (ETIS) 48 53 31 25
Construction Manage.

Software 46 48 38 27
Voice Activated

Inspection System 45 50 44 16
Ceramic Anode 38 59 34 14
Concrete Quality

Monitor 27 56 24 32
Portawasher 24 66 28 17

The above USA-CERL products received a fairly high
percentage of respondents who recognized the product and
identified how they learned of i1it. This high percentage is
interesting when one considers that it is unlikely that all
respondents would actually be users of the technology.

For all of the above technologies, the majority of
respondents identified print material as the major source of
information. This 18 not that surprising when one considers
the variety of technical backgrounds for respondents.
Respondents normally would not be in a position to receive
briefings or attend workshops on techunologies outside their

technical expertise.
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Familiarity of USA-CERL Products by Technical Group
Nt
A quick check was made comparing the number of positive :ﬁ&ﬁ
N
) ."
responses to a USA-CERL technology against the respondents é%gf
2,04,
with a technical expertise that could use the technology. PO
: .'_-r".'
This ianformation is summarized below. ‘ﬁx;.
".-:‘.r:‘
| o)
| Table 28: Familiarity of USA-CERL Technologies by Techanical ;3& X
| Backgrounds -
| 8 :i";.t"
USA-CERL No. Identifying Not Familiar No MNEN
Product a Source With Tech. Answer iii:
Construction Respondents (Corps)--9 total 3?3
Microcomputer B
Software 7 1 1 .
Voice Inspection 6 1 A
Concrete Monitor 4 3 2 )
e
Environmental Respondents (DEH & Corps)--19 total :ﬁjﬁ
ETLS 18 0 1 e
Engineering Respondents (Corps)--17 total ?gga
CAEADS 14 2 1 BN
DA
« ™
Building And Grounds (DEH)--15 total e
Portawasher 3 9 2 RNy

Although the numbers are too small to make aav

generalizations, technologles such as CAEADS and ETIS, which ;z
had a high recognition percentage by all survey respondents, ‘m‘;
had even higher recognition rates among the technical groups 3533
which would use them. Respondents within the appropriate in

technical group also cited printed materials as the major -
source of obtalniag information on the technology.

Technologies such as the Concrete Quality Monitor aand the

Portawasher, which had lower recognition percentages among all
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survey respondents, also had low recognition rates among the

techni¢al groups which would use them.

Discussion

Printed materials currently are a prime source of
information on new technologies. Respondents identified trade
publications, technical reports, and newsletters as the major
sources of information. Efforts to inform potential users of
new technologies should concentrate on these media. Trade
publications and newsletters typlcally consist of short, easy-
to-read articles which effectively highlight important aspects
of a technology. Technical Reports offer a much more detailed
description of the technology for the interested reader.
Articles placed in trade publications also add credibility to
the technology of haviag been recognized by the editors as
being significant enough to include in the magazine. These
media are probably the most cost-effective means for reaching
a large number of interested individuals. The key to success
here is to ensure the distribution of these publications
reaches the appropriate audience.

While print media currently serves as the prime source of
information on new technologles, respondents iundicated a
preferecce for more one-on-one sessions with research
personnel.

Respondents still i1dentified technical reports as

a prime source of f{nformation on new technologies.

However,
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workshops and demonstrations were ranked high as preferred o
N
ways of receiving information. These activities provide more t ;E
hands~-on experience in using a technology and make experts :Qﬁ
)
available to answer questions. Even with the increased o
Ty
emphasis on one-on-one sessions, newsletters and trade e,
publications still ranked high as preferred ways of receiving dﬁ%
information. -f ?
A
In developing a communications strategy for inforuming igit
potential users of new technologies, one needs to look at how S??
best to use the various media. Newsletters and trade 2:
publicatioas should be used primarily to create the initial #?;f
awareness of a new technology. These publications contain f&;‘
short articles which are easy to read and do not often get too T'i
TN
bogged down in technical information. Respoundents iandicated ;EEE
they rely heavily on these media for information. Eig%
The indicated preference for workshops and demonstrations MV e
A
suggests the respondents want more detailed {nformation on a :E&?

technology. Workshops and demonstrations are costly and

usually only a selected few users can participate in such

D
activities. If individuals can not participate fto such rfﬁf
CAT AT
NN
activities, technical reports are the only other alternative '\Rf’
N
for receiving this information. Yet, technical reports do not -
Ny
ENT
N e .
offer the freeflowing exchange of information between RORKN
AN
. -‘l‘ll‘ q
researcher aod user. ASAS
NN
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As mentioned earlier the popularity of technical reports, -
D O%)
as repeatedly shown throughout this survey, is somewhat ﬁ'ﬂw
A -
surprising as it contradicts previous information. Criticisms “J
of 4
of technical reports largely revolve around the length of the : -
A
S
document and the cumbersome language of the research approach. iﬂdf
KRN
Critics argued that nobody reads these reports. Yet, the }Shf
L™ o
survey shows technical reports are a primary source of | TG
N
BN SAY
information, a preferred source, and the majority of them are ﬁﬁ%ﬁ'
DA
LN
S
at least scanned by users. ;ebﬁf
N,
- Al S
Technical reports obviously serve a very {mportant % Vv
RN
I NN
function. Technical reports appear to be a primary--1if not jﬁﬁ:‘
A
only--source of detailed i{nformation on a technology for a fﬁt,
AN
user. Yet, not everyomne who receives a techanical report will o
P -‘\.’\
SR SAS
be ia the market for that amount of detail. Heuce, we get the ig;::
‘:\":-:"'.
criticisms described earlier. Perhaps we need to rethink both }::&}
LAY N
the role of technical reports in technology transfer and the o
RS
current distribution practices. :I:Q3
L o
- n.‘ .x.‘
Another surprise from the survey was the relatively low ::QQJ
Wt
preference by respondents for audio-visual materials as a -
means for obtaining information on new technologies. The . |
avallability of videotape playback equipment apparently is not ;;;i
an obstacle to the use of this medium. Over 80 perceant of the .
respondents stated such equipment was available. The often fj
s
cited concern on videotapes was how users can be encouraged to f}
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viev a videotape. The survey results suggest that the field
is not too eager to look at videotapes.

Approximately 74 percent of the respondents use some type
of electronic mail system. The big problem here 1is the wide
number of electronic mail systems that are available.
Respondents identified several systems that are currently
being used.

The readership findings identified a high consistency of
readership for newsletters and newspapers such as "FESA

Briefs," "FE Items of Interest,”" and Engineer Update. These

publications cousist of short articles grouped together under
subject headings or identified by informative titles. These
publications can be easily and quickly scanned by readers for
items of iaterest to them. This appears to be a good format
for publications of this nature.

Noomilitary magazines such as Engiaeering News-Record,

Military Eungineer, and Civil Engineering appear to be good
publications Iin which to get articles on new technologlies
placed. These publications combine a high total readership of
Corps personnel with also providing faformation on a
technology to potential nongovernment users. As the
readership survey shows, no single publication is guaranteed
to reach all of the potential audience. Consequently,
opportunities for repetitive placement of articles in

different publications needs to be coantinuously sought out.,
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Efforts to inform potential users of new techmnologies
should always try to identify the benefits of using the
technology. A large concern of Corps and DEH personnel is
reducing the costs of their operations. Respondents seem
willing to evaluate information on a technology and decide for
themselves whether that technology will improve the way they
do business. Researchers and communicators need to become
more aware of the types of information users need to help them
make a decision on using a new technology.

Respondents indicated a highly credible source of
information on new technolcgies 18 peers who have used the
technology. Such individuals can provide their experiences of
applying the technology in a real world environment. This
exchange of information among peers can be fostered through
laboratory-initiated users group meetings or the use of
electrounic mail systems which tie together individuals with
similar responsibilities.

Finally, USA-CERL technologies received a fairly high
recognition rates by survey resprndents who may or may not use
the technology. Those technologies which are in widespread
use were recognized by a large majority of respondents. One
fizal comment pertains to the lower percentage of respondents
for the concrete quality monitor and the portawasher. Good

publicity is an ilmportant ingredient to successful technology

traansfer, but it {s only one ingredient. Both the CQM and the
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Portawasher were well publicized, but extermnal factors
prevented their acceptance by users. There 1is a lot more to ::ﬂ
1]

technology transfer than just getting the word out. Qﬁn“
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Chapter VI: The Process of Diffusion of Innovations--A Review
of the Literature

Purpose

This literature review attempts to identify some of the
problems and processes involved in technology transfer. It
also examines what is known about the effectiveness and role
of marketing and communications activities in support of
technology transfer. This paper relies heavily on the work of
Everett Rogers of Stanford University who has conducted
extensive research on the diffusion of technology. His
findings and theories have been published in his book entitled

Diffusion of Innovations (1983). Rogers” findings on

diffusion and the thoughts of other authors have been
explained within the context of the technology transfer

activities of USA-CERL.

Technology Transfer: The Marketing/Communications Challenge
Robert J. Betsold of the Federal Highway Administration
compares the technology transfer activities of Federal
laboratories to the advertising campaigns and other marketing
effort in private iandustry. Both the Federal technology
transfer effort and the private sector marketing effort are

iotended to encourage the use of a product whether 1t be
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toothpaste or some research product from a Federal laboratory. .
R,
[ *
As Betsold points out, "...new products and ideas do not sell ;ﬁ}g
o
o
SR '
themselves--they must be brought to the attention of the g
a ) *
[V¥.
consumer" (1982, p. 145). st
h
« 5 I
o
Within the Federal laboratory system, technology products v‘?;
o)
" '’ w ‘A
consist of a wide variety of items. These items include Q&f
et
information on research findings, ifinformation on new .
RN
procedures or techniques, computer software programs, and ;v}
NN
hardware products (Hintz, 1986). This all implies an exchange ‘54$
AN
AP
of information on the product between researchers and users. '
~ ,?. ':
Zaltman and Deshpande define information utilization as, "The Q:;
NS
process by which users” needs are determined and communicated :fH
e
to producers (researchers), leading to {nformation designed to L
)
meet these needs, and eventually to new knowledge based on W
-\:-":1
fnformation that is passed on to users who apply it to answer :Eii'
:':'J-:‘.'
their needs" (1979, p. 94).
» ‘._
rr el
A marketing orientation towards the use of technology and e
N
scientific information can increase the value of that ;ift
information. As Goldhar states, "...information is a ‘@
commodity in which marketing can create a much larger ﬂilﬁ
LS
proportion of the value of the product than with most other ﬁf{:.
)
products” (1979, p.27). - @
n’:f g
Kotler points out that a marketing orientation takes the p,
ot
focus off the product and puts {t on the user needs. Products ﬁ?q’
A
should be developed from a user”s point of view, notL the K .
O]
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ptoducers”s (Kotler, 1977). Goldhar says that such a
marketing approach will require developers of information to
identify the users, segment the market, learan about user
behavior, and design information services that fit users”
needs (1979).

Eacouraging individuals to use products requires an
active marketing plan to transfer the product to the potential
users. The Office of Developmeat and Implementation Division
was established ia 1970 by the Federal Highway Administration
with the 1n£ention of transforming technology transfer from a
"hit-or-miss" basis into a more planned and logical approach
(Love, 1978).

This marketing orieantation has affected the way
commercial research laboratories conduct business. Ian the
late 1970°s, industrial labs restructured and restaffed
themselves to accommodate a changing emphasis from furthering
scientific goals to satisfying market needs. Research became
oriented to developing new products and startiang new
businesses. Labs began hiring marketing-oriented people to
supplement the skills of their technical personnel (Roberts
and Frohman).

Several Federal organizations have formal marketing
programs. The Department of Agriculture (Rogers, 1983,
p.159), National Space aad Aeronautics Agency (Janus, 1986},

and the Federal Highway Administration (Griffith, 1982) have
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established regional offices to support technology transfer
efforts. However, the majority of Federal laboratories have
neither an established network of field offices available to
them nor adequate inhouse personnel to support extensive
technology transfer activities (Lennon, 1982).

Federal laboratories face even more pressure to market
their products as a result of the Stevenson-Wydler Technology
Ianovation Act of 1980. This law requires Federal
laboratories to take a more active approach to transfer its
technology to potential users at State and municipal
goverumeats and private industry (U.S. Congress). In addition
these laboratories still need to ensure their technology is
delivered to potential users within the Federal government.

Federal laboratorlies need to examine and use those
marketing and communications techniques which will most
efficiently inform users of available technology and assist

them in using {t.

Obstacles to Technology Transfer
The literature provides a wide offering of reasons for
the fallure of efforts to transfer technology to potential
users. These problem areas typlically fall into three general
areas: ineffective communication, human resistance to change,

and organizational constraints. Many of these same obstacles
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apply to efforts of USA-CERL to transfer its technrnology to :'
o,
military and nonmilitary users. Ly
’ -,.ﬁ_r )t
I
LS
'
f; * 4, :
Ineffective Communications ,
N
Communications activities in support of technology ai’
Pty
transfer activities fall short in getting the word out to SR
oAy
-" !I -
poteatial users and in preseating information of value to X
PR
l%.I . .'
users. A study by the U.S. General Accounting Office -\f?-
identified that many home builders were not aware of the }iﬂ{
.:". "i
«c ¥
results of innovative building techanology (US GAO, 1982). GAO
>
suggested that use of these technologles by the home builders ’.:
would result ia reduced home costs for the consumer. O

Another obstacle 1s that documentation may not be
available at a time and place that 1s convenient to the users
(Sheth, 1979). Army personnel iaterviewed on technology
transfer activities cautioned that even information which does
reach a potential user may go unnoticed if the user has no
immediate need for the technology. When a problem arises that
could be resolved by the technology, the poteantial user may
not remember that the techaology exists (See Chapter III).

Another problem is that information on new technologies
developed by research personnel may be of little value to
users interested In applying the technology. A committee

tasked to investigate the application of research findiags by

the American Assoclation of State Highway Officials (AASHO)
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reported that researchers do not present their findings ia the
form or language that can be immediately translated 1into
practice (ASSHO, 1968). This point was restated by Army
intervievwees who indicated information on technologies
directed to users should emphasize the practical applications
of the technology over the sigaificance of the research (See
Chapter III).

The concept of "semantic noise" suggests that
organizations have a language and set of experiences unique to
themselves. These experiences and language affect their
iaterpretation of research results causing problems in
communication. Allen states, "Engineers in an organization
are able to communicate better with their orgaan’zatioaal
colleagues that with outsiders because there is a shared
knowledgy oar both ends of the tramsaction and less chance for
misiaterpretatioa" (1977, p.139).

The AASHO committee also reported that researchers do naot
fully understand the needs of practicing engineers and others
whose problems are seldom communicated inan terms of research
needs. The end result is that the research community may not
be studying the problems which would directly assist the
practicing engineers. This point was also brought up by Army
interviewees who stated that the research effort needs to be
closely tied to the needs of the field in order to develop

usable products.
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Human Resistance to Change
The ultimate goal of technology transfer activities is to
produce a behavior change. The user will change his work
activities to use a new technology. However, many efforts to
implement new ideas and processes fail not because of good
technological planning or leadership, but because those
promoting change fail to take into consideration the human
factor--the resistance to change (Yaeger and Raudsepp, 1983).
Goldhar states that information producers must deal with
the fact that more information creates psychological
dissonance and users may react defensively to it. More
information implies additional work, uncertainty, and the
necessity to seek even more information (Goldhar, 1979).
Information received from Army engineers expands upon
this point. Interviewees revealed several reasons why
engineers at Army installations may be less willing to try new
technologies: problems in learning to use a new technology,
risks involved in trying something new, and logistical
problems in obtaining new technologies (See Chapter ILII).
Learning to use a new technology can be a very time
consuming process. The installation engineer is under much
pressure to complete a large number of tasks within a limited

time frame. As one interviewee mentioned, why should the

engineer take the time to draw up new pavement design plans
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for some new approach, when he can take some older plans off
the shelf, make some minor changes, and be done with {t.

Army engineers suggested that the reluctance by
installation engineers to learn to use new technologies may be
due 1in part to pressures brought ou by the commercial
activities process. Many iastallation engineers are currently

seeing many of their services and people being replaced by

.
‘.

’
N
"

commercial contractors under the Reagan Administration”s

emphasis on involving the private sector in Government

L%
’l‘l

operations. Time spent on learning to use new technologties
could be viewed as nonproductive time by installation
engineers who are under much pressure to justify thelir own
productivity.

The risk in trying something new may preveut individuals
from trying a new technology which may not have a proven track
record. Using a new technology requires a financial
commitment by the installation eunglineer. If the technology
fails to perform as expected, the installation engineer will
have to account for his decision to use the technology and may
have to seek additional funding to cortrect the situation.

Another obstacle which prevents Army personnel from using

new technologies is the ability to easily acquire the

A

technology through existing procurement processes. Some

L e & e

technologies are so new that only one contractor can provide

AN

the technology or service for 1it. Government procurement
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regulations are designed to promote fair competition for .
Goverment contracts among potential suppliers of a service. ‘i':a
e
It
Purchasing a service from a single supplier of that service Ty
': \ ‘!"f
can be done within existiang procurement procedures. However,
I
installation engineers may not be aware of these procedures, f;SB
P TR Y0
AT
nor be willing to undertake the additional paperwork required. *)ﬁﬁ
ey
New and Singer attempted to explain the human resistance
Reirs
to change by examining psychological and motivational Qﬁ&i
e
Y
constraints. They identified five causes of why people resist NN
R g
~ L]
A
change: threatened self-interest, distorted perception of the o
P
intended change, objective disagreement with the change, :ﬁhﬁ\
I
A Y
psychological reactance, and low tolerance for change (1983). s
:I‘"-"-. y
D
Threatened self-interest consists of a concern by the e
-
St
techuology user on how the technology will affect his or her .xxﬂr
:\'.':':\.
job duties. Individuals may resist the introduction of *fﬁf
ROASOS
WeLe,
microcomputers for fear their use may result in changes ina
EA A 0 -
Pt
their duties or even eliminate the need for their position. :;i:{
AN
SANe
New and Singer point out that, "There is a teundency to e
e

camouflage the real reasons for resistance with other reasons
the change should not be made" (1983, p. 52).

Resistance to change may also be a result of individuals
not understanding the nature and implications of a change. In
the microcomputer example, efforts to indoctrinate users

should have emphasized the computers would eliminate the
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repetitive tasks and result in more creative and chailenging
work.

Resistance as a result of objective disagreement arises
when the goals of the individual and organization are the
same, but the individual feels the change will not lead
towards that goal. New and Singer point out that this can be
a positive force in ensuring the change is properly done.
Individuals opposing the change may have information which
outlines problems which proponents of the change may not have
considered.

New and Singer describe psychological reactance as
resistance to change caused by the realization by individuals
that their freedom to eungage in desired behaviors has been
threatened or eliminated by the chaunge. The use of a
technology belng required from some higher authority could
produce this type of reaction.

Fiaally, some individuals resist change purely because of
inertia. This low tolerance of change may result from a
particularly strong desire to avoid taking risks. New and
Singer pof{nt out such resistance is purely emotional aud often

without a logical, rational, or intellectual basis.

Organizational Constraints

Love of the Federal Highway Administration (FHWA) points

out that successful technology traansfer is a management

P2 lALL

g
' e

‘a4
AT
R
& 4,
LS

[y

CHSAS
L

a \'
“y

P A
RS
S

M NS
TN

v
P A A

'y
L P

e

2

A

Y

|




')
R
1t
137 e
dz‘
R
LY o
process which can be successful only if the organization makes %
v o
win
e
a commitment to conducting such activities. This commitment Y
N
IR
towards technology transfer by the organization must counsist ’{ﬁ;;
s
of 1) the support of top management, 2) adequate funding, 3) I,
AR,
RS
an effective organization supporting transfer activities, and ;;“2-
- .’ ’ -
r:'.f:'f.'
4) cooperation from all elements involved both at headquarters “?%$‘
AN
and in the field (Love, 1978). .
BRI
The literature suggests that the very effective usL:
LR S
. .','-'.'-‘
technology transfer programs of FWHA, National Aeronautics and .;n;:
AP
Space Admiaistration (NASA), and the U.S. Department of '
b
I
Agriculture (USDA) meet tne four management criteria proposed :}'f;
- '.-_’..
by Love. All four programs are all similar 1a that technology ::f??
.':--.:-..'l

transfer has been given a high priority by the ageuncy. )
Technology transfer is not the respousibility of the research
and development laboratory, but the entire agency which
sponsors the research.

Funding has been provided to support the network of

regional offices In the case of NASA and FHWA and the

extension service offices of USDA. The FHWA uses this network

of offices to 1) serve as communicatiouns link between the .;-f:
sources of research and potential users, and 2) assist in .ffjlf
‘o '.--‘:‘t

transferring technology into field use. FHWA spends 15 to 20 .
AT

NN

percent of its annual research and development admiafstrative hﬁf*
“

e ‘r N
coatract funds on the implementation of technology (Griffith, Nﬂf:t

1982). The network of regional offices provide the
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organization through which technology transfer objectives are
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Within an organization, the search for scientific and 'h ﬂ
‘l ¥
techanical ionformation is limited by time, permission _
LY ¥, 5
requirement, and budgetary counstraints on the user (Rothberg, .}RfQ
AN
AT\
1979). A user will take much time to search through the large ;y{-
el
volume of available scientific and technical information. The .
N
organization may not have the information resources or ﬁ?ﬁn
e
fiaoancial resources to allow this search to occur efficiently. L?ﬂ
e
Engineers at Army installations do not have research and
RGN
development departments or information specialists to do this :iﬁf
R
type literature searching. e
eorese
.\.l\h
The organization of the Army is not conducive to easy
N
RN
communication and a centralized support for technology j:;:
:'.!"‘.r.h
transfer activities. Decision making responsibility for usinag ﬁ};:
DA
new technologies is fragmented among the major commands
23\"
(MACOM“s) within the Army who have responsibility for ifﬁ§
KNG
) \-P
engineering operations at installations under their control ':":::f
Ry
DY, W
(See Chapter I1iI). The U.S. Army Corps of Engineers o
headquarters personnel have no real authority to impose new ﬁfﬁ}
procedures and technologies among the installations which :}}1
oo
beloag to the MACOM s. Personnel involved {in installation R
activities at Corps headquarters serve as important contacts .
with the MACOM engineering personnel. However, thetr efforts :g:f5
'-:\',
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to communicate with these individuals is complicated by the
number of MACOM“s to commuunicate with.

Even within the Corps of Engineers organization of
Divisions and Districts, top-level Corps management has not
made techanology transfer a high priority. The business of the

day at Corps headquarters is dealiag with the program
management of ongoing contruction projects and the operations

and maiatenance of existing facilities. Those iadividuals at

Corps headquarters assiguned to overseelng research projects
are ofteun pulled from these activities for higher priority

projects (See Chapter I1I11).

The Four Elements of Diffusion

Diffusioa {s a term used by social sclientists to identify

the process through which a new idea or technology is

trausmitted to findividuals and organizations and ultimately

results {2 its adoption. Within the context of USA-CERL,

diffusinn 1s

svnonymous with technology transfer. Everett

Rogers of Stanford University has conducted extensive research

on dittusion activities. The findings of his research and

those ot other scholars have been summarized iz Rogers” book,

Ditfusion of lnnovations (1983), The following sectioas
consist of the applications of these fiandings to the
techwnlogy transfer activities of USA-CERL.

e e T e e e e e e e e e e e
N e A A A N AT IRt .'1-, G I I T

.0"!2}
[N ')

o
[4

T
‘,.lr'l'.' ‘s
P4

]
.
4

PR M N

2’7
WL
'l
v _ &
.
» L]
I
2,

Y .
."l o
R
-

v‘. 4.
a %a

!

o “.

44,4 )
rdl
‘.I.';'f\J [
4%y

[y

R
5 4,
o

<

L a7
/
13
»

. )

s e e,
e 4
4
{




140

Rogers defines diffusion as the process by which an

inaovation is communicated through certain channels over time

i
L ]
'l

among members of a social system. This definition identifies

".
7

four distinct elements in the diffusion process: l) an

Ly

o

innovation, 2) communications channels, 3) time, and 4) a '3?:
R

social system (Rogers, 1983). These elements are described D!
g

briefly here.

The Innovation

Rogers defines innovation as any idea, practice, or
object that is perceived as new by an individual or unit of
adoption. Time is not a factor in determining whether an
innovation is new. 1If the idea is new to a potential user, it
is an innovation.

Rogers further explains a technology or innovation in
terms of it having two components—--a hardware aspect and a
software aspect. The hardware aspect consists of any material
or physical objects which comprise the innovation. The
software aspect of the technology consists of the information
base for the innovation. The Concrete Quality Monitor
developed by USA-CERL is a good example of this. The hardware
items used to run the tests for analyzing the strength of
concrete are one aspect of the innovation. The knowledge of

the procedure to run the test is the software component of the

inoovation. Rogers poilnts out that many technologies consist
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of a mixture of hardware and software components. One

~
h

component may be more noticeable than the other for some

65
5{‘} &

innovations. However, a technology can also consist of

-§§
h%

entirely information.
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Commuaications Channels
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Rogers points out the essense of the diffusion process is
the exchange of information on an innovation from one person
to another or group of others. The information is exchanged
through the communications channels which are available to tie
the two individuals together.

Both mass media and interpersonal communications channels
are used to exchange iaformat’on on a new technology.

Rogers points out that the strength of the mass media channels
lies in their ability to reach a large number of potential
users with information on the technology. The mass media
channels available to USA-CERL consist largely of Aramy-
published magazines and newsletters, letters, videotapes and
films, electronic mail systems, and a limited number of
commercially produced trade and professional publications (See

Chapter V).

Interpersonal channels iuvolve a face-to-face exchange . -
between two or more individuals. These channels include
briefings, workshops, visits by research staff to "01:;

installations, and conferences. Rogers points out that
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interpersonal channels are more effective in persuading an
individual to adopt a new idea, especially if interpersornal

channels link two near-peers. In a recent study, Army
personnel most frequently identified peers as a primary source
of information for making decisions on using new technologles
(See Chapter V).

Etgar identifies four channels typically used to transmit
scientific and technical information from producers to
customers (1979). These channels are shown in figure 1.

The Zero-Level Channel conveys information on an
interpersonal basis directly from the producer to user. This
i1s the quickest way to transfer information. This approach
requires that the customer be personnally known to the
researcher.

The One-Level Channel consists of producers writing up
research findiags

into books, jourmal articles, or

newsletters. These publications are then sent directly to the

users and are easily accessible. Some of these publications,

such as jouraals, provide quality control service to users.
Materials submitted to such publications have complex
acceptaunce procedures to ensure certain standards.

The Two-Level Channel results {in published materials such
as books and journal articles being sent to a library where

users can obtain such materials. The shipping of materials to

libraries

lengthens the delivery time of the information.
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However, the library provides a large number of information
materials and provides assistance in searching through the
available information.

The Three-Level Channel adds another information mediary
in the f~rcrm of a data base provider. Computer-based search
systew: will collect information on recently published
material, code it into their computer service, and make the
service available to libraries. Such computer services reduce

the time of the search for information.

Time

Time is an important element which 1is valuable 1in
understanding the diffusion process. Time provides the
background upon which decisions are made on accepting or
rejecting an innovation, in identifying the characteristics of
those individuals who adopt early as opposed to later, and
comparing the rate of adoption for one innovation as opposed

to another.

A Social System
A social system is a set of interrelated units that are

engaged in jolnt problem solving to accomplish a common goal.
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A S
2

:Y-"::l-‘.l .c‘

the innovation through existing norms on using lunovations,

T
". RPN
e
"t{‘n{ A A
A

roles of oplaton leaders and change agents, decisions made on

- I R R
"‘..’ J.:v"'.:',\,r‘{_-_-_

-
n, LA A i W I
N N NI NI




| 145 e

.1“-’
) -:‘:'-.)‘ ' "
1 [ '
| Qﬁgiﬁ
diffusion activities within the system, and the
! K“
: soclal/communications structure within the system. .ﬁ? :
RN
The social system for USA-CERL is the engineering Q; !
1:95 )
community within the Army. As mentioned earlier, the )
l*.. 3
diffusion of technology within this social system is :{$§
o)
complicated by several indepeundent lines of authority. :IJ:
u:\"\“i
- \".5- .
Engineers at Army installations are directly responsible to
RT3
the Major Command (MACOM) overseeing their operation. USA- {¢;¢'
A
CERL and other Corps labs which produce technology designed 5§x§
l".l-.‘ -3
for use at installations are responsible to another MACOM--the fen-
RN
Corps of Engineers. Personnel at Corps headquarters provide .;;}3.
MRS
oo T
guidance to installation engineers, yet lack complete ARG,
Sl
l_..I.'.\’

authority to implement new procedures. The Corps of Engineers
as a MACOM consists of numerous Division and District offices

which provide engineering services to installation engineers.

Eangineers at Corps Divisions and Districts are also potential

"=
AtV
users of USA-CERL technology. A by-product of this social ‘Etiﬁ
--' I-. ~
AN
system is the lack of a clearly defined organization .3:53
NI
respousible for the diffusion of engineering-related T
ne

innovations.

The Innovation Development Process
Rogers defines a six-step process through which an
innovation comes iato existance and is transferred iato the

soclal system. Rogers poliats out that the diffusion phase is

.. “-_. .‘ -
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just one component of the inaovation-development process. He
adds that many of the eveats leading to the diffusion step
will affect the nature of the later diffusion activities.
Rogers” six-step innovation-development process consists of
the following stages: 1) problem identification, 2) research,
3) development, 4) commercialization, 5) diffusioa and
adoption, and 6) consequences (1983).

Within the research operation of USA-CERL, this same
innovation-development process has been defined somewhat
differeatly by the laboratory” s Techanical Director Dr. L. R.
Shaffer (1985). The Shaffer model consists of the following
five steps: 1) problem identification, 2) research and

development, 3) field demoastration, 4) product/system

S e
authorization, and 5) product/system applicatioa. The E%&E:
following presentation will explain the Army ianovation- Eéss
development model and outline the distiactions between the two :;;?
approaches. :
The major difference between the two models, and this
will come out more clearly i{n the later paragraphs, is the
Shaffer model places more of aan emphasis on the diffusion of "
the iaaovation. Rogers” model lumps diffusion activities into :E¢?
one step in the overall process. Shaffer”s model consists of l:;:%
three diffusion or technology transfer phases--the fleld demo, é;ié;j
the product authorization, and product applicatioa. f&ié&
A A
::':::\:: .
LSRR
T
R




Problem Identification Phase

Both innovation-development models begin with a problem
identification. Problems are identified for USA-CERL in a
variety of ways. Personnel at Corps headquarters identify
problem areas and provide fundiug to USA-CERL for research on
those problems they have identified through their contacts

with the MACOM“s and field personnel. Army committees tasked

S
to look at specific problem areas also provide input and set ggié
priorities for research activities through personnel at Corps E&?;

e
headquarters. ;f y

Another major source of research opportunities for USA- &;

o
CERL are the MACOM“s and engineers at Army installations. ;§

“~
Both groups will provide funding to USA-CERL to conduct ;;
research on problems they are facing. USA~CERL also S%ﬁ

.
identifies and recommends potential research areas to Corps Ej-

headquarters.

Research and Development Phase

Under the Shaffer model the research anrd development
occurs {n the second phase of the innovation-development
process. Rogers separates the research and ’'evelopment {into
two separate phases. Under the Shaffer model the second phase
also includes a pilot test of the developed technology to

ensure it meets the needs of the ultimate user. Findings from

the pilot test will be used to modify the technology before
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its transfer to the field. The pilot test is similar to

Rogers” concept of clinical trials. 1If the technology does
not work in the pilot test, this will ultimately result in a

decision not to Initiate transfer activities.

»

The research and development phase ends the research ﬁ\
~
S
segment of the innovation-development process. The following SRR
pOCR
three sections represent the technology transfer segment of N
ﬁrvq
N
the innovation-development process. AT
ot

»
L
v

XA LA,
l- %
»

Field Demonstration Phase

The field demonstration phase is designed to demonstrate

e

D}

the use and effectiveness of a technology in a wider and more

visible application than the pilot test. It is the first step
in the transfer of the technology. Unlike the pilot test
which is f{atended to refine and test the application of the
innovation, a major purpose of the demonstration {s to show
all users how the {nnovation can effectively be used to solve
a problem. Another important function of the demonstration is
to gain information on operational problems faced by users of
the technology at demonstration sites. Finally, the
demonstration of the technology may also reveal additional

technological problems which need to be resolved before formal

Armywide transfer. NSRS
et

. NI\

[t {s at this stage that we see the filrst major departure :aw;ﬁ
\"\';\:j

in the two models depicting the innovation-diffusion process.
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Rogers ifidentifies commercialization as the next phase B
YOIAS
LA
following the development of the technology. Shaffer leaves ?Qﬂ?
N
SN
commercialization considerations for later phases. An ?:*V
oY,
examination of the role of commercialization in the two models e
F R
is necessary to understand this discrepancy. ﬁ?ﬁéz
A
Rogers defines commercialization as the production, ?$¥F
:J:'b,{’:':
manufacturing, packaging, marketing, and distribution of a .
h

product that embodies an innovation. Rogers points out that

X
this packaging of research results is typlcally done by g;i??
private industry. In the Army process this may or not be the :i;.l
KA
situation. Many of the innovations developed by USA-CERL :ﬁigf
Sents
consist of new procedures or practices which do not Eﬁgsi
necessarily require hardware items to be manufactured. ;;;:
However, even procedures need to be packaged in the form :;;ﬁ?
of training manuals or mechanisms for obtaining support to use EE:Sa
NN
the procedure. The lack of formal support mechanisms for p—
innovations 1is one of the problems facing the transfer of USA- iiéfsi

CERL technology (Shaffer, 1985). USA-CERL often finds itself

devoting human resources to provide such support to Army users

until formal support mechanisms can be arranged. USA-CERL 1is “%;;

currently providing such support to Corps engineers at

construction sites who are using microcomputers (See Chapter oK

11). s
There are several arguments which could be used to ipﬁx'

support placing commercializational/support considerations
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before the field demonstration phase in the Shaffer model. If

Ly .‘l
commercialization/support considerations are developed prior ﬁ$|:
U
to and {ncorporated into field demonstratiouns, the Rﬂ
Py
demonstrations would reflect real !ife situations and pave the o,
s
o
way for later transfer activities. Contractors providing tfﬁi
a0
)
“~
support or training packages for use by the field in using the qﬁ;
Lo
I{.{
technology would replace labora.ory personnel who otherwise -
AN
- W,
would provide such support in field demonstrations. If the .;ﬁ
‘:_\:. (
X
: demonstrations go well and a decision is made to transfer the x;{
ool
technology Armywide, the support mechanism would already be in n
NN
D\ ‘\J-
1 place. ey
E N
p Another reason for having commercialization/support Qy\
s P\i‘_l
] L -
considerations planned out and available prior to 8
\..\"-
! demonstrations 1is that laboratory personnel could affect the bﬂxx
] s.:_-..,\-
LR
outcome of the demonstration. Laboratory personnel familiar s?;u
SN
with the technology may inadvertently assume responsibilities
RO
which otherwise would result in operational problems for the kﬂﬁ,
EACAS
-“_'
users. A hypothetical example of this would be the previously ?ﬂ:;
LN
mentioned situation of the installation engineer”s lack of -
familiarity with sole source contracting procedures. Perhaps n;
in a previous demonstration of the technology a researcher ;*i;
MR
arranged for the contracted service. While the technology : -
A
worked well in the demonstration, the demonstration never L
. .':'_.
revealed rLhe potential operational problem caused by an '7¢ﬁ
SN
SN
NG
AN
Sy
oS
;.'\‘ S
‘e o™ ,h
«
- e
.‘:"
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1
2

.I
.
-EE};
NN AN
ALY,
installation engineer”s unwillingness to contend with single-
Fo o
\ .
source contracting. ARSI
P :." .
The field demonstration is a key element in the overall ?{ﬁgi
L -1...1'_.)
diffusion of the technology. The field demonstration is the *
first attempt to show the effectiveness of the technology
before Armywide users. A successful demonstration will
produce information on real 1life savings from use of the
NN
technology which can be used to convince others to adopt the ’"2{“
I'. '.\
S, LS,
technology. Personnel usinag the technology at the :ﬁi:
P,
demonstration sites can become valuable spokespersons for the et
Iy
technology during later transfer activities. As previously -
mentioned, Army personnel cited peers as the primary source :f
for obtalining information for decisions on using a new RE
?n fl
technology. The role of peers in influencing adoption o
<
'.\..
decisions will be discussed in greater detail later. A
“
»
. ".\
Product/System Authorization Phase e
Once the techunology has reaffirmed its value in the field
demonstration phase, a decision has to be made by someone to
begin transferring the technology to potential users. Ia the ;$i%]
Shaffer model this occurs at the product authorization phase. iz
Rogers uses the term "technology gatekeeping" to represent v
L
those individuals who have the authority to decide what R&‘
DA
technologies should be transferred and when transfer -{#
ele

activities should occur.
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In the Army, the technology gatekeepers can be a variety
of people or groups. Personnel at Corps headquarters or the
MACOM sponsoring the research are potential gatekeepers.
Another potential gatekeeper is Army committees, such as the
Corps of Engineers Energy Team, which formulate guidance for
applying techunologies within a technology area.

The decision or authorization to use a technology needs
to be transmitted to the field as some form of policy
statement. Within the engineer social system, the
responsibility for engineering policy and guidance typically
lies with personnel at Corps headquarters. Corps headquarters
publishes a variety of documents which serve as policy
statements to engineers at installations. These documents
iaclude technical manuals and engineering regulations. One
problem with these types of documents Iis the long length of
time 1t takes to get them published (See Chapter III).
Technical manuals and engineering regulations mary take years
to publish due to the extensive reviews iavolvad in publishing
them.

Some method of providing {aterim guidaunce to users needs
to be worked out. Engineering Technical Letters are one such
interim document. Another potential tool is the techrnology
summaries being considered for use in the Facilities
Technology Applications Test Program (Walaszek and Williamson,

April 1986). The technology summaries coasist of listing of
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all pertinent information on a technology such as equipment

vals!
P

c:.;‘-
TR .

needed, cost of applying it, and the savings from its use.

L4
[ 4

e
)

P

%
S
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The summaries are provided in a newsletter format and are

LSS

vy
oY

intended to assist 1lnstallation engineers ia making decisious

L4
5’5

oun using the technology.
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The existence of authorization documents alone 1is

[
L/

e
;v
% %y

b Py ]
B

insufficient in eusuring the use of technology by installation
personnel. A secondary level of authorization to use a
technology lies at the MACOM level. The MACOM needs to

provide both encouragement and financial support in some cases

-
in order for the technology to be used by installation ?AK:'
NSRS
RN
englneers (See Chapters II & IILl). MACOM engineers need to be ~5n¢}v
e A
S

involved in the overall decision to transfer a technology.

RO
Product/System Application Phase :&gﬁ:
PN
“- I‘. -..

The product/system application phase is similar to

Rogers”™ diffusion and adoption phase. Duriag this phase the

technology begias to be used outside the field demonstration

sites. This phase consists of an extensive information or

awareness program to lanform potential users of the existence

of the techuology, 1ts applications, and sources of support.

Authorization documeats should be heavily referenced 1in

awareness activities. Additional componeuts of this phase

{nrclude tratninyg activities aud fleld support.

Commercialization and support mechanisms worked out prior to
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the field demonstrations are put into place in this phase.
The following sections will describe some considerations which
need to be addressed to achieve success during this technology

transfer phase.

Consequences Phase

One final discrepancy between the two innovation-

/

h{\-
ooV
development models is the addition by Rogers of a consequences e
e
S
stage. Rogers defines this stage as an evaluation of whether Qfx

the diffusion of the technology actually solved the problem to

DL ]
v ‘v

e
Ly

which it was intended. This evaluation would also attempt to

ot

identify if any new problems were created by the use of the

{l: " '.l

technology. The Shaffer model does not address this type of

" '-‘

. ey
s
»

.
PR
A,

post-diffusion evaluation.

e
2 4 s
* ¢

WA

innovation-Decision Process

>

N,

The ultimate goal of technology transfer is to have rff
individuals adopt the technology for use. Rogers poiats out ;:FF

that an individual®s decision to adopt a techmnology 1s not an

instantaneous act, but a process that occurs over time and

consists of a series of actions. Rogers proposes the :3¥{
following five-step model to describe the innovation-decision L8

NN
process: |) knowledge stage, 2) persuasion stage, 3) decision :R{:

o
1] L]
K

stage, 4) ilmplementation stage, and 5) confirmation stage

[é
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(1983). Communications activities are present at every step

in the ianovation-decision process.

Knowledge Stage

At some point a potential user of a technology is exposed
to information on the lannovation. Rogers raises a point of
controversy among diffusion scholars on which comes first--the
need for the technology or information on the technology.

Some experts say an individual will expose themselves to
messages which are supportive of a pressing need or an
existing attitude. Army personnel indicated that information
on a new technology may go unnoticed by personnel who are not
facing a problem which the technology can resolve (See Chapter
I[I1L).

The other view suggests that information on the existence
of an iannovation can lead to an individual identifying a need
for the techunology. Rogers points out that the literature
does not provide a clear support for either position. He adds
that different situations may exist for different
technologies.

Rogers also attempts to define two types of knowledge
which an individual uses to make decisions on using new
technologies--how-to knowledge and principles knowledge. How-
to knowledge coansists of information necessary to use the

techuology properly. Rogers suggests that the lack of
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adequate how-to knowledge prior to a trial of an innovation

will most likely result in a negative decision to use that
technology. Principles knowledge consists of information on
principles underlying how the technology works. Rogers poiats
out that it is possible to adopt an innovation without
principles knowledge, but that the danger of misusing the
innovation (s greater.

This ianitial information on a innovation can come from
almost anywhere--mass media channels, contacts with research
personnel, or other interpersonal contacts with peers. Rogers
summarizes characteristics of early knowers of a technology
through generalizations from the research. An early kunower
typically has more education, more exposure to mass
communications channels, more exposure to interpersonal
chaznels of communication, and more exposure to individuals

representing new technologies.

Persuasion Stage

Knowledge of an innovation does not necessarily result 1in
the use of the technology. At the persuasion stage ana
individual forms a favorable or unfavorable attitude towards
the {nvLoviation. The potential adopter actively seeks out
additional {-formationn on the attributes of the {nnovation.
The individual {s interested {a obtaining {anovatiozn-

evaination {2tormation on the advaatages a=d disadvantages ot
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the innovation within his or her setting. (The specific
attributes of innovations will be discussed later.)

Rogers points out that the important communications
behaviors occurring at this phase include where he or she
seeks out the information, what messages he or she receives,
and how this information is interpreted. Rogers points out
that peers are a prime source of innovation-evaluation
information. A recent study of Army personnel supports this
point (See Chapter V). Peers were cited by 54 percent of the
respondents as a major source of information on the
effectiveness of new technologlies. Articles in technical and
trade publication received the second highest rating
(mentioned by 30 percent) and research staff was ranked as the
third most popular source (mentioned by 27 percent).

Rogers polats out that even a favorable attitude towards
an inovatioan does not necessarily lead to adoption. Rogers
states that sometimes adoptlion can be prompted by a cue-to-
Actina. A cue-to-action Is an eveunt which coverts a favorable
attitude {2to a behavioral change--the adoption of the
te~huologv. A corruslion problem may lead an installation

e .giveer to adopt a4 cathodic protection system. Rogers states

that 4 Tue-to-action response can also be induced through
imetives to ase a techaoology. The Federal Aviation
Adni-astrattioe ottered tundfing support to State Aeronautic

deparrmetrs @hi b were {aterested {a implementing USA-CERL s
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Pavement Condition Index as part of their pavement maintenance L »
activities (See Chapter II). 5;;
i
o !
by
ey
&J
Decision Stage ot -
During the decision stage, potential users either decide Eﬁx;
:.._:.:,'.
to adopt the technology for use or reject the technology for ;}3:
"-'.‘-)'
~" J
use. Rogers points out that most individuals will use the PP,
'r.‘."-
product on a trial basis before deciding to use the f}ﬂ?f
Rl
-.. “'\ »
ianovation. This 1is one mechanism for reducing the ;Qﬁ:.
Mol d
Saoh
uncertainty on how well the technology will work. Rogers &hﬁ,

states that most individuals who try an innovation will decide
to use it, if the technology offers at least a certain degree
of relative advantage.

The trial of an innovation can be promoted by offering

free samples or use of an innovation. Rogers discusses a

study by Klonglan which found that the free trial of a new
weed spray speeded the innovation-decision by a year. Free
passwords and temporary access to an economic analysis
computer program provided by USA-CERL to Army personnel
allowed people to gain familiarity with the system (See

Chapter IL).

Rogers polnts out that for some Iindividuals the trial of
a technology by a peer like themselves can substitute for
their own trial of an innovation. Demoastrations of a

technology by a individual viewed as an opinion leader by

L

e e ‘a Tadt
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potential users can be effective in creating a trtial by others

L.

2,
effect (Magill, Rogers, and Shanks, 1981). While %‘;

WS UYLy

e
demonstrations may be an effective tool in creating a trial by ;ﬁ‘f
others effect, the results of such demonstrations need to be ;“ -

N2

-‘}.'

publicized and brought to the attention of other potential

users (See Chapter III)., Eg.

While Rogers points out there is little research on i}i
behaviors leading to rejection, he discusses two types of %Zig;
rejection proposed by Eveland--active rejection and passive Ei3§?
RN

rejection. Active rejection consists of an individual
considering use of an innovation, but results in a decision
not to use it. Passive rejectlion occurs when an individual

never really considers use of the innovation.

Implementation Stage
During the implementation stage the individual or
organization puts the innovation to use. Rogers polints out

that prior to the implementation stage, the innovation-

decision process has been primarily a mental process. In the
implementation phase a behavior change actually occurs.
Rogers points out that the individual seeking to
implement the technology will be actively looking for
information on obtaining, using, and resolving problems

brought on by use of the innovation. The ready availability
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of this information or sources of assistance can help minimize
the confusion brought on by the attempt to use the innovation.

Attempts to implement an innovation within an
organization may be more difficult. Rogers points out that
within an organizational setting, a number of individuals are
usually involved in the innovation-decision process, while
another group is responsible for implementing the technology.
The adoption of innovations within an organization will be
discussed in more detail later.

Sometimes lanovations are implemented, but not in the
exact form provided by the designers of the innovation.
Individuals will occasionally modify a technology to meet
local or changing needs. Rogers suggests that this re-
inventinn can be a positive thing resulting iz innovations
better suited to a local situation and ensuring the

innovation”s use.

Coafirmation Stage
Rogers points out that 1individuals will continue to seek
out ianformation to reinforce his or her decision to implement
the techunology. On the other hand, an individual may reverse
the decision to lmplement the technology after adoption if
confronted with conflicting i{nformation about the innovation.
Rogers identifies two types of discontinuance--

diseachantment discontinuance and replacement discontinuance.
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Disenchantment discontinuance occurs when the user is

.
TN
dissatisfied with its performance. This could occur when the }tﬁﬁ
e _-\_n.'
inonovation is 1inappropriate for the individual. Engineers at Qt}g'
[RAA

a small Army installation with a limited road network may find
the automated pavement maintenance management system an

unnecessary expeunse when compared to manual methods.

Disenchantment can also occur from the misuse of a innovation

which otherwise would have worked well for the individual.

o

A replacement discontinuance is a decision to replace an . }}

existing inonovation with a better idea. Computer users are
taking their programs off large, mainframe computers and

running them on microcomputers, which are less costly to

operate.

The availability of information and personnel to

adequately support the individual 12 his or her use of the ﬁ&ﬁf
AN
innnovation can prevent discontinuance. Change agents or -
personnel supporting the use of the technology can provide :
reinforcement to adopters. These 1andividuals can also head ‘:
off poteatial problems or misperceptions Iin the use of )
innovatiouns. B
-
Rate of Adoption and Adopter Characteristics L
AR
Rogers” examination of diffusion studies showed they s,
'.'1-_'-a
generally agree that the rate of adoption for most innovatious R?
Al

follows a similar pattern. The distribution of the rate of
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adoption follows a normal bell-shaped curve when plotted over
time on a frequency basis. The distribution over time on a
cumulative basls takes the shape of an S-curve. Both of these
curves are {llustrated in the figure 2.

The S-shaped adopter curve rises slowly as only a few
individuals {initially use the iannovation. Rogers éuggests
that ouce interpersonal networks begin spreading information
on the ianovation from peer to peer the S-shaped curve of
adoption takes off.- Rogers adds that the area of the
diffusion curve after the 10 percent adoption and up to the 20
to 25 percent adoption {s the heart of the diffusion process.
After that polnt, it is probably impossible to stop the
ditffusion process.

The ability of researchers to identify the rate of
adoption forms the basis for attempts to classify adopter
characteristics. Using the bell adoption distribution curve,
Rogers has identified five categories of adopters: 1)
innovators, 2) early adopters, 3) early majority, 4) late
majority, and 5) laggards (1983). The five categories are
showa on the bell curve 1a figure 3.

Rogers states innovators make up the first 2.5 percent of
the individuals who adopt an Innovation and stand two standard
deviations away from the mean adoption time. Early adopters
make up 13.5 perceunt of the adopters. The early majority aud

late majority each coasist of 34 percent of the innovators.
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: The laggards represent 16 percent of the innovators. A more
! R
! AR
g detailed description of each category type follows. {n{v
NS
“
e N
NS
N
1A\.$~
Adopter Types
RN
Rogers describes ianovators as venturesome. Ianovators ﬁﬂ}
-JN,N'
SN
are very eager to try new ideas and are coamfortable with -jgh
~ .
g
takiag risks. Rogers points out that two prerequisites for
ASJCRRS
innovators 1s control of substantial financial resources and {Q?&‘
RO
l. .l '
the ability to understand and apply complex technical “;bt
NN
e % e
.l rl 'l
knowledge. Innovators are often looked at as eccentrics '
~ e -
I." S
within a social system. The innovator plays an important role .}2&:
4 .f.."l
in the diffusion process by launching a new idea into the :fii
--"- .I
F e A

social system.

P
b

i

Rogers describes early adopters as respectable members of

7

7

the social system. He adds that this adopter category

R I

contalas the greatest degree of opinion leadership. Early

N

adopters are the ones potential adopters look to for advice e
2 o ..

YN

and information. Rogers defines the role of the early adopter :pjﬁ,
.. l...-

as to decrease uncertalnty about an innovation and coavey this
iaformation to near peers through interpersonal contacts.

The early majority adopt an innovation before the

majority of adopters. They are willing to make changes, but e
deliberate some time before deciding to adopt the funovation. S AV .

Rogers polats out that the early majority interact frequently ‘ﬂvhl

with their peers, but seldom hold leadership positious.
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Late Majority

Rogers describes the late majority as the skeptics.
Their decision to adopt are often produced by econonmic
necessity and increasing pressure from peers who have adopted.
The late majority can be persuaded of the value of the
innovation, but the pressure of peers 1s needed before the
decision to adopt 1is made. Rogers adds that the resources of
the late majority are limited. Consequently, almost all of
the uncertainty about an innovation must be removed before
they adopt.

The laggards are the traditionalists in the social
system. They also have the fewest resources available to them
for implemeating an innovation. This forces them to be very

conservative with using inonovations.

Characteristics of Adopter Types

A receat survey asked Army engineers to ideuntify when
they would try a new techunology (See Chapter V). The internt
of the question was to determine how much {faformation was
1eeded by respondents before they would decide to use a
techuology. Respondents were asked whether they would try a
techuology after {nitially reading about {t, after evaluating
additional iaformation on the techauology, after the technolaogyv

was 12 use for some time and results o012 its use were

L
[

.

5
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A

)
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available, and after the use of the technology became maundated
by some higher authority in the organization.

The respoanses somewhat parallel the perceatages shown {2
the above adopter categorles. About 8 percent meuntinned they
would try a techunology after {nitlally reading about i{t.

Another 8 percent would walt to use the technology after some

higher authority made {ts use a requirement. The most

commonly cited response was that they would try a techunology
after evaluating more information on {t (66 perceut checked
this response) aud would try the technology after it was {a
use for a while and results were avalilable (38 perceut).
Multiple aanswers to the question preveat a clear
comparison to the adopter categories. However, one would
thiak the 8 perceant who were willing to trv the techuolngy
Aafter readizy about it would beloang to the ianovator or early
adopter categories. The laggards would wait antil the
techaology was mandated tor use. The remainiag responden
~ould tall within the early aud late adopter categories.
Rogers identifled several geaeralizatiouas about the
charasteristiss ot early versus late adopters. These
Keweralizations have been explalned under the headiow ot
SO loecas,omf tatus, persounality varltahles, anud
commanioati oo s bhehavior.
Fder the ool e conomld headlag, early adopteos tvptoally

display the tollowiwg “haracterfi <t =~ over the late gdoplters
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|) more schooling, 2) higher social status, 3) more favorable
L
3
attitudes towards borrowing, 4) manage more specialized N,
AN
2
operatioas, and 5) manage larger sized orgaalzations. -*?d?
.:,,.\
Under personality variables, differences between early
i
a~d late adopters include the following characteristics tor R
S
early adopters: 1) less dogmatic, 2) greater ability to deal _-:-,:
Tl d
with abstractiozs, J3) more favorable attitude toward chauge,
«) more able tH cuope with uncertaliaty aud risk, aund 5) higher
levels ot ach{evemeat motivatioa.
Under -ommual:ations variables, ditferences betweenu early
» A
atd late adopters tnclude the tnllowlng characteristics tor
earlyv adopters: 1) mure highly latercounected within the
< colal o svstem, J) have more contacts with people and pidaces
it stde thne soctal svstem, 3) greater exposurle to mass media
nNanLe s, 1 Jredter exposure to f{aterpersonacdl ommuasi —a4t1los : “
) ~:'\"
e s, At YY) more 1 ctivelv seek out {cotormatf o aboat
RS I O SN
Attrtbhates ot luzovattoans Leadtaxg o Adopt o
-"..-’
LIRS
ool s s resents tlive attribuates ot fnciovatl oS &bl h ogre AR N
\-
mm ooy ased hy dtttusto resear hers t o, chara ter o -'r’-'_.'-'_.
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| % ol
their adoption include, 1) relative advantage, 2) .
209
compatibility, 3) complexity, 4) trialabili{ty, and 5) ﬂ;{
AAY
observability (Rogers, 19813). ﬂ;
AN Y

Relativ: advantage i1s an {individual’'s perception of the
fnzovation being better than the practice it supersedes. The
degree of relative advantage 1s oftec expressed 1n
protitabtlitv, the 2mount of status {t provides to the
adopter, or other ways.

Army eugliaeers were asked to rate which beunefits of a

techzulogy would eacourage them to try usiog it (See Chapter S o
V. The majority of respoundents (69 percent) {adicated that i&_
R
“latms ot reduced labor and cost of operatioas would euacourage ;ii
olv
Lhem o use an tawavatina, lmproved etticiency through “ .

timesaviogs 97 perce=t) and tmproved product quality (54

per et a5 recelived high ratiags by respondents.,

Kogets states that relative advantage s one ot the hest N
Sttt ors 0t rate ot adoption, He potl~ts Hut that rtelative jik
tdvintage 101 dAtes the streagth ot the rewdrd or paishmet .'
trom st oz oan luaovattiar, .
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The above attributes should be taken into account by

3

P

I.-
P
s F]
-’..I A
rﬂﬁ’

'mmu.1.4tors or those promotiag adoption in their

<

‘5“
S
’l
”~

ﬁ}
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Al ]

coomma.1.o4atios ettorts ia technology transfer. In developing

s
5

T

.trmatl.tal materials on unew technologies, demonstrations of

-
-
~
]

suits trom tests, communicators need to emphasize the

BY
J
-
-
™
2
I

tibutes of iz2aovations. The relative advantage of an
i.. vation. as showu from a demoustration should be a

taimental component of all informational materials.

cesigLers ot lutormatioual materials and commuaications

i " ..ilie~ "4z alss tuztorporate the concept of trialability

» .
SN
LU LUs messAxes. Articles should carry observations and :HQ:,
) .'.':\'l_\;
- L
“ev srese.rfil tne views and observations of users of a NN
AN,
S
L. " those pewers who mav later read the material.
Al . s A tivities .12 Support ot Techuology Trausfer
et in1t1l o vt communication is the traozosfer of
- S taee, T otndividuals or Zroups.,. There are four
t o ton . mmu-f{cations proJess: the source or
- A "re messdge itseit, the receiver ot the
e Car e s ikl o the seder to the receiver. :
.
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~ I P M NN a3 - Al
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A |
e < pvas o the Ccohamuanications N |
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R e nman{2itor must have
ey ol tertest to the receiver. .
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The communication process
COMMON

MESSAGE NOISE MESSAGE

Event or %

information Next it is

Source Encoded C.hormeh Decoded Received at
-f;r_sr_M-u-sf—b-e ond Sent Signal . by Receiver Destination
Decoded by Sender of Media

by Sender %\

~ NOISE

S~
S ~—-FEEDBACK -

EXPERIENCE

Figure 4 The communication process. (Source:

Cutlip/Center/Broom, EFFECTIVE PUBLIC RELATIONS, 6/E, ©1985, p. 262.
Reprinted by permission of Prentice-Hall, Inc., Englewood Cliffs,
New Jersey.)
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treceiver, The communicator must be able to coavey his or her
thoughts into a message that can be understood by the

receiver. The communicator must select a media channel which
will convey the message directly to the desired receiver. The
message must be pertinent and contain information of interest

to the receiver. Finally, the message must motivate the

receiver to respond in some way. AL 2
RPN

SR

Cutlip and Center point out that a sender can encode a Y

L

message and a receiver decode 1t only in terms of his or her f;j‘

own experience and knowledge. This 1is similar to the concept
of "semantic noise" which was discussed earlier. When there

is no common experience or knowledge between the seunder and

receiver, communication becomes virtually impossible. The

receiver may filter out and fail to attend to messages that

are outside his experiences, values, or knowledge. Cutlip and

Center point out that too many practitioners engage in message e

sending ounly and fail to adjust their message to ensure it is 1;{;*

effectively received and interpreted (1978). ;ﬁf}
Army personnel 1interviewed on technology transfer pointed -

out some shortcomings in attempts by research personnel to

transfer information on innovations to users (See Chapter

III). These shortcomings included a fallure by researchers to

understand how installation engineers conduct their business;

reports and briefings writteu in too technical of a language;

and technical reports which contain much information which is




174

thought to be irrelevant to the installation engineer’s daily
activities. Many of these shortcomings can be traced to a
lack of understanding of the factors affecting the

communications process.

Mass Media Models

Earlier we identified two types of communications
channels used to exchange information on a new technology--
mass media and interpersonal channels. Rogers points out that
the strength of the mass media channels lies in their ability
to reach a large number of potential users with information on
the technology. Rogers points out that interpersonal channels
are more effective in persuading an individual to adopt a new
idea, especially if interpersonal channels link two near-
peers. The communications channels can originate beyond the
social systems called cosmopolite sources, or they can
originate within the social system called localite sources.
The following sections will examine the role of these
cemmunications channels 12 technology transfer.

Commuunications scholars have developed two models which
ideatify how mass media contribute to the development of
public opinion. These models are the hypodermic needle model
and the two-step flow model (Rogers, 1983).

The hypodermic needle model assumes that the mass media

have a direct, vertical effect on creating public opinion.
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This model assumed that individuals would listern to and
believe what they learned through the media. Evidence fron
more sophisticated research studies soon resulted in the two-
step flow model.

A 1944 study by Lazerfield attempting to determine the
effect of the mass media on the public”s decision on who to
vote for marked the beginning of the end for the hypodermic
needle theory. This study found that almost no voting cholces
were directly influences by the mass media. As Rogers
reports, the findings identified the importance of
interpersonal relationships and opinion leaders on forming
opinions of others.

The two-step flow theory states the mass media serve to
bring ianformation to the attention of the public, particularly
influential individuals within the social system. Upon
learning of the information, individuals will seek out the
opinions of others on the information.

The two-step flow theory appears to apply to diffusion
activities within the Army engineer social system. A survey
of Army engineers revealed that while most of them currently
learz of new technologies through mass media channels, their
preference for receiving information on new technologies lies
with interpersonal channels (See Chapter V). A similar survey
done with Florida home builders ideantified trade journals as

the most common means of recefiving iaformation on new
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technologies. The home builders then indicated a preference
for recelving this {nformation from seminars as well as trade

journals (Halperin, 1981).

Role of Communications Channels Within Diffusion
Rogers point out that the mass media can effectively, 1)
reach a large audlence rapidly, 2) create knowledge and spread

information, and 3) lead to changes in weakly held attitudes.

)

b

Mass media channels are very important at the awareness stage

P 24

R

of the innovation-decision process.

His review of the research has led Rogers to develop

« o =
DI N N

generalizations on the roles of communications channels within

4

diffusion activities. The first generalization states that

the mass media channels are relatively more important at the

-
A
o
-

knowledge stage aand interpersonal channels are relatively more
important at the persuasion stage in the innovative decision
process. This {s not to say that either chanael c¢ould not
have aa effect at any point throughout the innovation-decision
process.

The secound generalization states that mass media channels
are relatively more important than ianterpersonal channels for
carlier adopters than for later adopters. This is largely due
to the limited availabllity of accessible peers with knowledge

of an innovation. Rogers points out that early adopters may
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not be as reliant on the opinions of other in making
innovation-adoption decisions. N
o

~

Rogers has also proposed two generalizations on the hfols

effect of the source of the channel on innovation-decision

making. The third generalization states cosmopolite channels -f;%h
RS S

are relatively more important at the knowledge stage, and :iégi
-.._ -.'.\

localite channels are relatively more important at the T

b, -

persuasion stage. Many ipnovatlons may not originate within Eggi
the social system so early adopters would need to be exposed £§$§
A,

to more cosmopolite channels. Also, as Rogers iundicated e
S

earlier, opinion leaders and near-peers who would influence a Eﬁ%;?
innovation-adoption decision would tend to be similar to the Eéiik
adopter and typically be part of the social system. A
The final generalization is cosmopolite channels are :ﬁ;j?
KNS

relatively more important than localite channels for earlier :kiéi
\'\'J‘

adopters thaz for later adopters. This refers to the

existeace of {nformation on innovations which may have been

developed outside the soclal system.

Several mass media channels are available for use in
informing Army engineers of the existence of new techaologies.
Army eaglineers rauked trade publications (77 percent),
technical reports (68 percent), and newsletters (63 percent) ) N
a4s the three top ways they currently receive iaformation on
new technologies (See Chapter V). The next cluster of ways

Army personnel receive information on innovations were




ianterpersonal channels such as exhibits at conferences (49

percent), workshops (49 percent), and demonstrations and

briefings (43 percent).

Of these mass media channels identified by Army
personnel, the newsletters had the highest readership ratings
among eagineer personnel at ianstallations. The quick-to-scan,

easy-to-read format of these newsletters may have contributed

Ld

Y
N
A

to thelr popularity among readers. Readers with busy

S’
N .'f..:-' Pek 4

schedules who do not have a lot of time to read, can simply

LS
rL

:\-
S

pick and choose what {tems they would be iaterested {n

A, 4 &

readinag.

Sheth i1dentifies four product-related factors that
produce ditferences f{n how users perceive the utility of oue
information source from another. These factors are product
content and design, dissemination efforts, past experlences,
and professional-iaformal communications (Sheth, 1979).

Sheth points out that the conteant design of iaformational
materials affects how customers will use them. Newsletters
and techaical manuals will be useful in different ways to
HsSers. Etgar reports that a researcher may be very interested

in receivinog ianformation Iin differeat formats at the different

stages of the research process (1979). References and
citatious are useful to the researcher in the literature

review stage, abstracts are of value {n the problem

LI TR D
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U ’a,(,'.".'.'n

P




formulation stage, and full texts of articles are of value 1in

the research design stage.

Interpersonal Communicatiouns

Rogers points out interpersonal channels have greater
etfectiveness in changing or creating strongly held attitudes
amozg users. The strength of face-to-face communication {s
that it provides a two~-way exchange of ianformation which can
lead to an iadividual changing his or her attitude or behavior
to adopt the techmnology (Rogers, 19813). Interpersonal
communications are very {mportant in the persuasion stage of
the inuovation-decision process.

Rogers ideantifies two types ot iandividuals who play major
roles in iaterpersonal relationships related to the diftusion
of technology--change agents and opinion leaders.

A change agent is defined by Rogers as, "an iadividual
who i2fluences clients” 1nnovation decisions 1n a direction
deemed desirable by a change agency" (Rogers, 1983, p. 312).
Within the USA-CERL technology transfer efforts change ageats
would primarily consist of research personael or technology
transfer specialists from the laboratory, and coglg,iafTﬁE;/—

PRLSLLIGL - 3t Lotps—headquasters—prOioting adoption of a new

techuology among engineers within the other major commands or

commercial manufacturers of Corps developed technologies.
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Change ageuts provide a4 linkage between the change ageucy
and the poteantial user. The two-way communications bhetwee:
the change agent and user {s vital to the success of the
dittusion ot the ianovattona. Rogers polats out that tor the
dittusion to be eftfertive, the tuynovation: must be tied tao the
weeds and problems ot the user. This poiat was emphasirzed
repeatedly by Army personnel (See Chapter [111). The chanage
age it eeds to teed iutormation ou the needs of the user to
the cha=zge ageucy to ensure launvatious are respousive to such
needs.

The chauge ageant serves to assist the client (=
tdestitviag extstiag needs and problems which ca. be resolved
Ay avaltlable techuolaogyv. Rogers clites the problem ot
it oarmdation overioad in which a clfeqat cau he overwhelmed by
the excessive amount of faformatfon ou {raovations. Ince A4
“red has bhee tdentitied, the chaage ageat can potut out those
1-anvations that are applirable to the problem.

Rogers f{deatifles a sequence of rnles a change aget must
assume in fatroduciag a techuology to poteztial users (19813,
First, the change agent ideutifies the ueed tor 1 change (=
the mind ot the user by providiag faformatinn on the bhenefits
ot the ianovation. Secoud, the change agent establishes an
information-exchange relatinuashi{p wherebyv he or she becomes a
credible source of {aformation and assistance to the user.

Third, the change agent assists the user {1 diagnosing the



‘lifent e« particular prublem to determfue whv existi-yg

ipproaches tatl tn meet the user s need. Fourth, the chauge

Agest sSeens to motivate the individual U chauge a hehavior o

vrtitude and attempts to Sreate au faterest {0 the 1uaovatl o,
steps three aad tour, the a4 - tlons ot the chawgey agent must

N et rutered a4 tocused o the sftuatiou sarround: g

the itewt ad the problem sttuatiouw which eeds 0 he

1 tered. Fitth, the chauge ageat assists the “ijent {-

rransiatiuyg tutest to astion by iatluencing the -~lleut «

el o, The change apgeut ~an onayv work fudlre iy here hy

Clivatliug peer uetworks to provide support {0 the deo s

Pt NN Sixth, the rhange agent ~eeks t stabilize the

T N tooad apto3 {oucvation by providing retqt rceme 1

e et Frsally, the hda“ge aget termitates the

re st anship ance the cllent s selt-satticient 1a astuy

i Sovaat b,

The «nu vss ot a4 change agent Jdeperds upon a4 varietyv ot
variabhles, Hogers has made the tollowiupg geueralizattions o
tactors behiud successtul change agent activities. The tirst
JeLeralization s change agent success s positivelv related
tH the extent ot change ageut eftort 1o contacting clients.
Rogers warns that sheer amount of client contact {s aot the
sole reason tor success.

The next four generalizations emphasize the importance of
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+ra.irating states that oplnion leaders are more innovative ¢
1. tneit tollowers. Rogers warmns that the research does not
4. 4te that oplalon leaders are innovators. Often,
.. vators dre viewed with suspicion by peers. A related «
seneralization 1s when a social system”s norms favor cha-..
v 1n12 leaders are more innovative; but when the nrm-
{

tavor change, oplalon leaders are not especiallv i1-.-. .
Rogers presents four techniques for use {1 (1

>pialon leaders. These techniques ifaclude <.

measuriang, informant ratings, self-designai:. .

observations. A detatiled explanation !

beyond the scope of this paper; the a; .-

as posslble tools for use {2 ide- 1.




AD-A184 334 THE ROLE OF COMUNICRTIONS WITHIN TECHNOLOGY TRMSFE; ) 3/4
ﬁCTIV!T ES OF THE U.. (U) CONSTRUCTION ENGINEERI
RCH LAB (HRHV) CHAMPRIGN IL J J WALASZEK JgL 87

ESER
UNCLASSIFIED CERL TH-0-8

~
-




EEFEFE T
qaa3  § o :
 EEEITTI E

_ E= Z
, 0 - o g
= = = :




186 ‘::.‘:
bR
DO
Diffusion Networks ;?ﬁw,
Rogers points out that, for the longest time, the one :ﬁ&ﬂ
diffusion model dominated the thinking of diffusion research é&%ﬁ
and practice. In this classical model, an innovation is p;ﬁf
developed by a research organization. The innovation is WY
packaged and disseminated through change agents to potential ?:F
users. These users act as a passive acceptor of the %
innovation and decide either to accept or reject it. The Béz'
decision on which technologies to diffuse is determined by a Etéa
small number of techanical experts (Rogers, 1983). y

This centralized diffusion model occurs within the oty
E;«
LNy
military for some technologies. The Pavement Maintenance bfgf'
‘ Management System (PAVER) was diffused this way by the Air ?3ﬁ-3
I SR
! SRS
| Force. High ranking engineers within the Air Force tested }iﬂj{
: ST
| ey
! PAVER and made its use a requirement by engineers at all its ﬁ:;j«:
‘ Fal Sl Saf 1
installations (See Chapter II).
|
‘ But as Rogers points out, more attention is being devoted N
e
| to the decentralized diffusion of innovations (1983). Under e
n‘,
the decentralized diffusion model, innovations develop at )
RSDARS.
operational levels of an organization and spread horizontally g?.
-“‘\\..
l-\'
through peer networks. Under this approach, much reinvention b&‘*
R LY
of the innovation occurs as users modify the technology to :
sult their particular situation. Adopters often serve as _
N
their own change agents and decision makers on diffusion O
decisions. ] ;
AN RSN
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The transfer of microcomputer software and technology for :f,’.,,fﬁl
construction fleld offices is an example of a type of |':E;i;'i:;
decentralized transfer. The decentralized transfer of the :::z:':t:.:’“\
technology occurred after USA-CERL initiated some ,“»::::::?‘
demonstrations of a few software programs and hardware ::::
systems. The transfer was facilitated by USA~-CERL with the ;:g’;‘s%:s
establishment of users groups and a newsletter for exchanging e!l":‘,l:::’
information on the microcomputer technology (See Chapter II). "
Similarly the transfer of USA-CERL"s Enviroomental Technical ?if
Information System (ETIS) followed a horizontal or A _,
decentralized transfer model. No central body of experts ""'n
mandated the use of ETIS. User interest in the system was l:E;::i
essentially generated by word of mouth. The transfer of ETIS ;;5{'
was aided by the existence of an electronic mail system which ';":2,
assisted in the exchange of information between users, and the ;:Eé\
users and the research staff (See Chapter 1I). ;.;-f.;;_'
The following table developed by Rogers depicts the AN
differences between centralized and decentralized diffusion ?:,.;
systems., Rogers points out that the table suggests a EI:.:J:
dichotomy between the two approaches, when in reality some TN
combination of both approaches occurs in diffusion (1983). \;:.-,."
Rogers identifies some advantages and disadvantages to E::\:::.
the decentralized diffusion system (1983). Decentralized :::‘\
diffusion systems produce innovations which are very ;:5;5
responsive to user needs as much reianvention goes on. The :\::5
ROREN
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Characteristics of Centralized and Deeenlraﬁzed Diffusion Systems

CHARACTERISTICS
OF DIFFUSION
SYSTEMS

CeENTRALIZED DOrFFUSION SYSTEMS

DECENTRALIZED DIFFUSION SYSTEMS

. The degree of
centralization in
decision making
and power.

. Direction of

diffusion.

. Sources of

innovations.

. Who decides

which innova-
tions to diffuse?

. How important

are clients’ needs
in driving the
diffusion
process?

. Amount of re-

invention?

Overall control of decisions by
national government administrators
and technical subject-matter experts

Top-down diffusion from experts to
local users of innovations.
Innovations come from formal R&D
conducted by technical experts.

Decisions about which innovations
should be diffused are made by top
administrators and technical subject-
matter experts.

An innovation-centered approach;
technology-push, emphasizing needs
created by the availability of the
innovation.

A low degree of local adaptation and
re-invention of the innovations as
they diffuse among adopters.

Wide sharing of power and control
among the members of the diffusion
system; client control by local commu-
nity officials/leaders.

Peer diffusion of innovations through
horizontal networks.

Innovations come from local experi-
mentation by nonexperts, who often are

-users.

Local units decide which innovations
should diffuse on the basis of their in-
formal evaluations of the innovations.

A problem-centered approach; tech-
nology-pull, created by locally per-
ceived needs and problems.

A high degree of local adapiation and
re-invention of the innovations as they
diffuse among adopters.

Edition, by Everett M. Rogers.
by the Free Press, a Division of Macmillan, Inc. Reproduced
by permission of the publisher.)

Table 29 Characteristics of Centralized and Decentralized
Diffusion Systems. (Source: Diffusion of Innovations, Third

Copyright ¢ 1962, 1971, 1983
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involvement by the users in learning about, developing, and
acquiring the technology increases their sense of control and
their willingess to adopt an innovatiomn. The ;ser
participation in the decentralized diffusion network creates a
self-sufficiency among the user and reduces the need for a
change agent.

On the negative side, Rogers points out that technical
expertise 1s not readily accessible under a decentralized
system. Without the easy input or direction of technical
experts, it is possible for bad innovations to be diffused.
Second, completely decentralized systems lack a coordinating
role or big picture of the problem. There is little guarantee
that complete information on all aspects of the problem and
the various alternatives will be passed along to everyone
within the diffusion network. Finally, an innovation that
some higher authority wants transferred may not be of interest
to those communicating within the decentralized system and the
technology may be ignored.

Rogers suggests decentralized systems may be appropriate
for diffusing technology that does not require a high level of
technical expertise to use. He adds that certain elements of

centralized and decentralized systems can be combined to

transfer a technology.
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Innovation in Organizatiouns

Earlier in the paper several obstacle to adoption
technologies within an organization were presented. These
included the emphasis by an organization on technology
transfer and the effect of the human factor on adopting
innovations. Rogers identifies several structural
characteristics of organizations that also affect their
ability to adopt innovations. These include centralization,
complexity, formalization, interconnectedness, and
organizational slack (1983).

Centralization is the degree to which power and control
within a system is in the control of a relatively few people.
Centralization inhibits the initiation of new techunologles.
However, a centralized system does serve to encourage and
implement new innovations once a decision is made to adopt.
As mentioned earlier, the decentralized nature of the Army can
result in communications and coordination problems regarding
technology transfer activities.

Complexity is the degree to which an organization”s
members have much expertise as evidenced by type of
occupations aanad formal education. Complexity results in
members suggesting innovations for adoption, but also makes it
difficult for members to reach a consensus on the decision to

adopt.
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Formalization is the emphasis by the organization to

adhere to rules and regulations. An emphasis on rules and
regulations inhibits the consideration of innovations unless
such innovations become part of the rules and regulations.
The emphasis within the Army engineering community on rules
and regulations materializes in the form of Army and
Engineering Regulations. These documents provide guidance to
installation engineers on how to conduct business and
legitimize the use of the innovation. The long time required
for gaining approval for new regulations impedes the
technology transfer process (See Chapter II1).

Interconnectedness is the degree to which units within a
social system are linked together by interpersonal networks.
A highly interconnected orgaunization will allow for the
exchange of iaformation among peers which is critical to the
innovation-decision process. The degree of interconnectedness
withia the Army is unclear at this time, although it does not
appear to be high. Technology transfer activities need to
foster such communications.

Finally, organizational slack is the degree to which
uncommitted resources are available to implement an
innovation. The more uncommitted resources available, the
greater the opportunity to adopt new techunologies. Within the

Army, 1unstallation personnel would typically need to solicit

funding from higher authorities at the major command
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headquarters to purchase equipment for adopting new hardware

technologies (See Chapter III).

Futﬁre Research Needs

In support of a marketing orientation, Zaltman lists
numerous research opportunity areas which should be undertaken
in the future (1979). Those areas of research opportunities
of primary importance to the technology transfer activities of
U.S. Army Construction Engineering Research Laboratory include
the following:

l. Product redesign to achieve greater utility from
research findings,

2. Ilmproved systems for selective information
dissemination to use users profiles so relevant information
can be automatically and selectively provided,

3. Examine users” needs for information as opposed to
providing information as a form of research documentation.

Sheth states that there exists an inadequate emphasis of
the design and content of information products (1979). His
concept of design includes format, writing style, medium of

representation such as language vs. plctures, and packaging.

He suggests that producers of scientific and technical

K Y
fnformatinn can learn a great deal on improviag content and {Ai{n
DI |
i .:,\;\-.~_-\
design from advertising agencies and commercial publication gnqu
>
houses.
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Chapter VII: A Communications Strategy

Scope of this Communications Strategy -
This report identifies a communications strategy in

support of technology transfer activities. Communications

activities relating to technology transfer enter into every

phase of the research and development cycle. This strategy 2§b;
attempts to do two things. First, it identifies the various &;E:
communications media available for use in developing a ‘251
technology transfer plan. These media are discussed within Eﬁ;;
)

the context of three general communications tasks: creating ﬁgiﬁ
awareness, providing usable information to receivers of the Y
technology, and creating mechanisms for exchanging information E;i;
among users of the technology. Second, this strategy §€$§
NN

identifies the various communications activities that occur
within each phase of the research and development process.

The strategy 1is designed for use in transferring
technology to military users of USA-CERL technology. The
strategy does not address technology transfer activities
directed to potential noomilitary users. However, the
strategy described here could be used equally well for
transferring users to nonmilitary users. The oaly difference
would be in identifying and substituting those iadividuals and

organizations in the private sector that could encourage the
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use of a technology among a group of poteatial users. An
example would be the American Public Works Association which }E¢¢'
has spoasored the use of USA-CERL Pavement Maiatenance 3?23
Managemeat System amoag its members (See Chapter Ii).

The strategy identities the communications objectives, A

tasks, and available media whi~h should be considered for use

at the various stages of the research and development cycle.

N
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This cycle was defined by Dr. Louls R. Shaffer, Techaical
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Director of USA-CERL, and is described later in this report.
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Since this cycle currently represents the way USA-CERL
conducts its research and technology transfer activities, any
communications strategy needs to tle into the existing
practice. The strategy incorporates the findings of previous
reports in this series that have identified problems,

processes, and strategies pertaining to technology transfer.

Research and Development/Technology Traasfer Process
Within the research operation of USA-CERL, the

| inaovation-development process has been defined by the
laboratory”s Technical Director, Dr, L. R. Shaffer (1985).

‘ The process consists of the following five phases: 1) problem
ideantification, 2) research and development, 3) field
demoastration, 4) product/system authorization, aand 5)

product/system application.

UCRII R NS B R T A L I S I S I RCILS S I S P N LTIy SRV S . IR Ry ] >
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The process described in the following sections divides
the research and development phase from the Shaffer model into
two separate components—-a research phase and a development

phase. This was done to highlight the need to develop a

Y
packaging and distribution strategy early in the research, Ha;

A YAY

eyl
development, and transfer cycle. The development of the gﬁwﬁ
packaging and distribution strategy occurs in the development

-
phase. -

A

S

The innovation-development-transfer model can be divided -

o~

N
into a development segment and a technology transfer segment.
The first three phases--problem identification, research, aund B

o

STAT
development--make up the research segment. The technology S0,

A
transfer segment consists of the last three phases--the field .
demonstration, the product authorization, and product ﬁj

~
application. e

-~

N
Problem Identification Phase l

The innovation-development-transfer model begins with the ;f
'

identification of a problem or Army need. Problems are
identified for USA-CERL in a variety of ways. Personnel at
Corps headquarters identify problem areas and provide fundiung
to USA-CERL for research on those problems they have
tdentified through their contacts with the MACOM"s and field

personnel. Army committees responsible for looking at

specific problem areas also provide ilunput and set priorities
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for research activities through personnel at Corps S
AT
headquarters. bwdx
R
N
Another major source of research opportunities for USA- :Nﬂﬂﬁ
vt
ety
CERL are the MACOM“s and engineers at Army installations. S
|. ' S §
Both groups will provide funding to USA-CERL to conduct xi&"
ICREALY.y
research on problems they are facing. USA-CERL also *Q%f’
[
e
identifies and recommends potential research areas to Corps ?‘A’
{ ‘-"'.‘—
headquarters. Fad N,
R
oy
38
Research Phase s
The research on how to solve the problem occurs in the ﬁﬂf\'
second phase of the research, development, and transfer }dki‘
" v )
n. * «J)
process. The second phase also ilncludes a pilot test of the th
developed technology to ensure it meets the needs of the ?:ﬁ?
» d""-'
AL
ultimate user. Findings from the pilot test will be used to Q}ﬁa
\' 1] N(
modify the technology before it 1is transferred to the field. et
A
1f the technology does not work 1in the pilot test, additional :gfxt
research and development work will be conducted or a decision h?{&j
A
NG
may be made to cancel the project. i
».-- L ) W
RN
RS
Development Phase Q:xi
-'.‘-': - '
During the development phase, additional refinements to 'ﬂvf;
the technology are made based on the findings of the pilot iﬁiﬁ
P A
NN
test. In conjunction with this activity is the development of 3;&5
R
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a strategy on how to package the technology and transfer it to
potential users.

One of the goals of the technology transfer process is to
make users self-sufficient in the use of the technology. New
users need to be trained on the use of the technology and
mechanzisms need to be established for providing follow-up
support. The research community typically is not staffed to
provide follow-up support. Training manuals and other suppotrt
mechanisms should be thought out prior to the field
demonstrations and incorporated into the demonstrations.

If commercialization/support considerations are developed
prior to and 1lncorporated into field demounstrations, the
demonstrations will reflect real life situations and pave the
way for later transfer activities. In situations where a
patented product needs to be commercially manufactured,
commercifalization agreements should be completed before field
demonstrations begin. Contractors providing support or
training packages for use by the field in using the technology
would replace laboratory personnel who typically provide such
support ia fileld tests. If the demonstrations go well and a
decision is made to transfer the technology Armywide, the

support mechanism would already be identified.
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Field Demonstration Phase

The field demonstration phase is designed to demonstrate
the use and effectiveness of a technology in a wider and more

visible application than the pilot test. It is the first step

-

in the transfer of the technology. Unlike the pilot test }ﬁ}

- o,

e
which 1is intended to refine and test the application of the :rbi(
g

B

innovation, a major purpose of the demonstration 1{s to have Ln YN

'* ey

users demonstrate how the innovation can effectively be used NN,

PR

PRI

in the field. Another important function of the demonstration AT,

o', P
w
1s to gain information on operational problems faced by users AN

.
of the technology at demonstration sites. Insight can alsc be ;y&Q_
et
obtained on the effectiveness of training and support ‘¢{?;
N,

~ {\;\:

i -l. %
mechaaisms. Finally, the demonstration will identify the NN
! benefit of using the technology, whether it be improved :}ugﬁ
| :.'::f"-
% quality, time saviogs, or cost savings. ;bt?
:-r,\_f\.r
The field demonstration iIs a key element in the overall gﬁﬁhf

diffusion of the technology. The field demonstration is the ::}Q
e

first attempt to show the effectiveness of the technology ;jéﬁ

YRS

RN

before Armywide users. A successful demonstration will AN

produce information on cost savings and other benefits from Ly

NN
use of the technology, which can be used to convince others to A
R

-Q"l."

adopt the technology. Personnel using the technology at the LS

demonstration sites can become valuable spokespersons for the

technology duriang later transfer activities.
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Product/System Authorization Phase

Once the value of the technology has been proven in the
field demonstration phase, a decision has to be made by
someone to begin transferring the technology to potential
users. In the Army, the decision to transfer a technology can
be a variety of people or groups. Persoannel at Corps
headquarters or the MACOM sponsoring the research are
potential decision makers. The packaging and distribution
strategy will be finalized and approved by decision makers
within Corps headquarters and the MACOM“s receiving the
technology.

The decision or authorization to use a technology aeeds
to be transmitted to the field as some form of policy
statemeat. Within the engineer soclial system, the
respoasibility for engineering policy and guidance typlcally
lies with personnel at Corps and MACOM headquarters.
Authorization documents should be developed and disseminated

to users duriag this phase.

Product/System Application Phase

During thi{s phase the techunology begias to be used
outside the field demonstration sites. The packaging and
distribution strategy 1s put into effect ia this phase. This
strategy consists of an extensive information or awareness

program to {nform potential users of the existence of the
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'-""Zit;,
A\
technology, its applications, and sources of support.
Sy R0y
Additional components of this phase include traianing ::;«::’.,
MU MM
'f‘&'yii
activities and field support. Commercialization and support :«:‘fx.::fc;
(XN
SN
Lt
mechanisms worked out prior to the field demonstrations are '» :
.'
A M
put into place in this phase to assist users in implementing &:::::,;
;'!‘;.t
LY
and reinforcing the use of the innovation. ::.;:E:‘,::
W
Role of Communications in Technology Transfer Lo *
Communications activities are evident in every phase of s
o
the research, development, and transfer process. Inherent 1in ?
these efforts are the identification of who those potential .w:.;:::
-
N A
users are, the selection of the best media to reach those < _-:.,*
-:‘:'f.'
users, and the creation of a message suited to both the media FrAA
and the users. Knowing who comamunicate with and the best way 't"'-,(:-‘
AN
to communicate with them is critical to technology transfer. :(::.r;
o
AN e,
i
Communications activities in support of technology TS
transfer will require proponents of a technology and ':-:.-}'.-
RO
'.-".-:‘..-_
laboratory personnel to get involved with many different :.-:.-,:.-
_.:\.:_..-
people for a variety of purposes. Some of these activities >
tnclude surveying users to obtain {nformation required for ;‘_: ;',
AT
AN
developing a product responsive to their needs, briefing {:"
YAy
decision makers on the status of the development of an e
- ¥
ianovation, or developing training packages to assist "‘::"-C‘J’
RN
potential or existing users of the technology. These -‘;\ﬁ'-;
S
A
Y
-".\'\..
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,:':-.'_\
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communicdtions activities will be identified later for each

phase 1n the research, development, and transfer process.

The Two-Step Flow Theory

The two-step flow theory of communication has been used
to describe how potential users of innovations use information
{2 making decisions on adopting technologies (Rogers, 1983).
This theory states individuals will first learm about
innovations through messages provided through the mass media
or personal contacts. This initial exposure to information
serves to create awareness of the innovation by i{iadividuals.

Upon learning of a new technology, individuals will then
seek out the opianions of peers or superiors on the innovation.
Based on the feedback received from these individuals, a
potential user will make a decision on trying or using the
innovation. The strategy described later relies heavily on
fostering the exchange of information among peer users of the

technology.

Channels of Communications

The two-step flow theory identifies two types of
communications channels used to exchange information on a new
techanology--mass media and fiaterpersonal channels (Rogers,
1983). The strength of the mass medta chapnels lies in thelr

ability to |l) reach a large audience rapidly, 2) create
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a'.‘::"r'
O
u‘i:,.',..
";’I'T‘l'
knowledge and spread information, and 3) lead to changes in
’;.":t"n
weakly held attitudes. Interpersonal channels are face-to- :ﬁﬁ:
c‘,:ﬂ;“,‘
face interactions between iudividuals with the purpose of ,Eﬂx
e " .
LIS A
exchanging information. Iaterpersonal channels are more
0,
DO
effective in persuading an individual to adopt a new idea, Yoy td
' ¢
OUl
especially if interpersonal channels link two near-peers. égtﬁ
|
The two-step flow theory appears to apply to diffusion _
)
2
activities within the Army engineer social system. A survey ﬁ;‘k
EASY
LGN
of Army engineers revealed that while most of them currently 5??*
0 ...!
learn of new technologies through mass media channels, their -
>
RS
preference for receiving information on new technologlies lies iﬁ?{,
L] % )

with interpersonal chaunels (See Chapter V).

{7 e

Interpersocal channels would typically bring a user into

RO AN
countact with efther change agents or opinion leaders. A :fy:
AR
change agent is usually a representative of an agency . }Q.
.~ » ,-\
promotiag the use of an {2unovation. The change agent attempts v
’ 'l“:«
to encourage potential users {n adopting an fannovation. Change b?{h
NN
NN
o
agents provide a liankage between the change agency aud the PRAAY
-' \ Ll
LN

potential user. The two-way commuunication between the chauge

ageat and user is vital to the success of the diffusion of the

LAY

\\"-'-“-%

{nnovation.

P XA
\J
alds

Withio the USA-CERL technology traunsfer efforts, change
ageats would primarily consist of research personnel or
techuolongy transfer specifalists from the laboratory, and could

include personnel at Corps hedadquarters promoting adoption of
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a new technology among engineers within the other major
commands.

Opinion leaders are those individuals to whom people look
for information and advice on adopting an innovation. Opinion
leaders typically have much credibility in the eyes of their
followers. Peers of individuals also serve as a valuable
reference for potential users of technologies. Both opinion
leaders and peers who have used an innovation become a source
of knowledge on how the ianovation works ia real life
situation.. Withia the USA-CERL technology transfer
activities, these {nfluential {individuals could be engineers
at installations who have used a technology or engineers at
the MACOM“s who provide direction to installation personnel.

Chaage agents need to identify the opiaion leaders and
try to foster the exchange of {nformation between such

individuals aand poteuntial users.

Media to Support Communications Activities

Numerous media exist for iucreasing the awareness of new
techaolngles aad also for providiang users with iaformation for
implementing the technology. These media are described below
alog with some comments from Army personnel oa the
eftectiveness of the media. These comments were obtaized from
futerviews with Army personnel at Corps headquarters and

MACUM s (See Chapter 111).
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Demonstrations. L
W
Demonstrations of technologies such as those conducted fﬁ&%&
¥yt 1,
\lﬂu
under the Facilities Technology Applications Tests (FTAT) .Ea*g
ity
(YO N
program are a good way to show the usefulness of a technology AN
Ay
in the field. Demonstrations as defined here are usually i A
i
D ’\ “w
sponsored and funded by the research organization or agency ?S;f‘
RS
promoting the use of the technology. e
oy
Demonstrations bring lab and field personnel together to ﬁy-a~‘
Y .
r;‘;
work through field applications of technology. Demonstrations e\§@Q
¢
can be designed to ilncrease awareness of a technology or L =
b Y-S
Al
provide hands-on knowledge to users. E??3;
N
A criticism of the demonstration approach was that {t ;&ﬁ?
FNTAT
focuses only on transferring ianformation to personnel viewing y :
¥, T
DARILSAN
the demoastration. Some effort needs to be made to get ﬁ:}g&
hOE N
»D
faformation from the demonstrationm out to non-demonstration ::&p?
SR
sttes. Personnel fanvolved in usiag the technology at the P
demonstration site can become valuable spokespersons for the ;;ii:
Ka -_\:-_
technology among later users. These i{nodividuals should be xbgﬁt
.:.\' \"' A
- NNt

involved in later informatioan exchaange activities among users.

Technical Reports.

Interviewees almost unanimously complalined of techunical

reports belug too long and too technical for benefit of users.
The conseasus was that busy schedules do aot leave much time

for the reading of technical reports. Another criticism of RN

-

L
e
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techaircal reports was that, for most readers, the significance
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of the research is either buried or lost in the techmnical
language of the report.

Two alternatives to techmnical reports currently being
considered for use by Corps headquarters are executive
summaries and technology notebooks. Executive summaries are
condensed versions of technical reports which highlight the
significant fiandings or observations. Such summaries are
intended to create awareness of research findings without
making it necessary to read an entire techuical report.

Technology notebooks are four- to five-page summaries of

research products in a newsletter format. Each notebook

AN
o
L}

provides information pertaining to the application of a

€
& 4%
A.{

v
)
.

. 2w

particular techunology such as the cost of materials, type of

{

.. .l'%l

3;
P4

CAs

materials needed, its applications, and savings. The intent

» a -
v

of the notebooks is to provide the user with some practical
iaformation to assist in applying the technology.

Newsletters.

All i1nterviewees thought newsletters were a good way to
iznform the field about new technologlies. Short articles on a
techuolngy with a poiat of contact listed can be quickly

reviewed by a2 individual. Newsletters are most effective

when they have a narrow fncus that defines a specific audtience

A
ROt
A

and subject content. "FESA Briefs" and "FE Items of Interest" RO
RS0 “|
Jeates

are well read due to their narrow focus and easy-to-read Jﬁ*{A
AN
v

format {See Chapter V). g
ACRON
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Several newsletters are currently being published. " -
ln,c';
Personnel at Corps headquarters thought the labs should submit '.0":“
L ghy't
A
more information to "FESA Briefs" and "FE Items of Interest" ': W
Py
WD
as a way of getting information on techmnologlies out to ) :
'J-_.f\.f
installation engineers. A
.J:-.‘;&;\
According to interviewees, the big problem with :’_:;:‘,-"
LA YA
oY
newsletters and all printed material is making sure the right :
o
people see and read them. Distribution lists ideally need to :-f.::;:
VPG
! ALY
! contain the name of the person to receive the publication and :‘:¢
; ’w’.ﬁ
L be updated regularly. A
. N Y
! Articles in Technical and Army Publications. .‘::-.:s’.
! S
-""-‘(&.:
The majority of ianterviewees believed the publication of -::f.:}
NN N\
A
articles in trade publications is a good way to inform
‘;';I.'-
potential users of new technologies--especially with e
Ty
foet v
individuals outside the military. The effectiveness of this .:‘::'_
'-\}--q-‘
approach in reaching military users is limited to what ST
I. ..~l.
publications pass through the office. 3.:-:.:‘
S
Authorfzation Documents. g-'_:;.\':-'
A
Guidance documents, such as engineering regulations and *
)
techanical manuals, provide a good reference to the military -‘.:-"_:.-:
oAt
"-"."-
user aud also give some credibility for the use of a ,";-:"-:"
R
VN,
technology. The consensus was that it takes too loung to get "(:,
P, ~.
these documeats approved and published. Interim alternatives . _,-:}
I
to such documents, such as technical reports or users manuals, h"hj
L
{
can be developed if approved by technical monitors of research e y
<.
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projects. Technical notebooks are being sent out to the field
with the caveat that the information contained within the
document does not represent official policy, but can be used
by field personnel.

Workshops and Tralning Classes.

Presenting information on new technologies through
workshops and training courses is a valuable way to assist
users in implementing a technology. These activities allow
for the two-way exchange of information on a technology
between the expert and the novice.

Such activities are limited by the availability of travel
funds and number of people who can be reached at one time. In
some situations it may be possible to provide travel funds to
installation engineers tn enable them to attend these
activities.

Preseatations and Exhibits.

Presentations at Army Engineer confereuces and other
specialty confereunces attended by Corps personnel are a good
way to address a speclalized audience all at once.
Presentations at these conferences provide a good way of

creating awareness of new technologles among attendees.

Presentatioans at such conferences should be iaformational {ina -
nature, should be oriented to the field applications of the

technology, and should avoid getting too technical.




Exhibits at such conferences may be effective in v
attracting attention to a technology. Handouts or staffiang of N
\
the exhibit are a requirement to provide additiornal oty
Ny
information to attendees expressing interest in the ¥
AXrld
technology. &?}h
A
Audiovisual Presentations. a&%?
o
o

Videotapes were viewed to be a good way to brief
individuals on a technology. Videotapes can be viewed at the

leisure of the individual and the visual impact of seeing the

technology applied to real life situations Is much more

A

informative than reading about the same technology. Slide N
RN

RO

presentations, which include an audio cued to forward the SO
A

slides ia conjunction with the presentation, can also be A
developed. :"".-::!
EAN

Videotapes are expensive to produce and may not be the E%Q&

o/

Wt

most cost-effective way to create awareness of an innovation. T
P

A more effective use of the videotape would be to tie its use P
AN

A N

into some training activity. Videotapes can be effectively AN
LR N

PN
used in showing a viewer how to apply a technology and can ol
LN,

serve as a substitute for sending a user to a training class. -}ﬁ{;
s‘:'\‘i’\‘:

Problems with mailing videotapes and slide presentations }xﬂt}
\-"_.r',sn'

v

out to users include ensuring that the presentations are N\{;
AL
actually viewed and that equipment is available at the gﬂ_\$
A

N

teceiving end for viewing. :::

gy
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Electronic Mail and Bulletin Board Systems. sqé;
With the steadily increasing use of computers, electronic ﬁkf‘
h"::"a
mall and bulletin board systems are available for sending ﬁﬁg
information on new technologies out to potential users. From TL:*
PAEN
a communications standpoint, these systems would function much gﬁ;:
like a newsletter in increasing awareness of technologies with Egé:
some additional benefits. The electronic systems would :;%
provide immediate access to small pleces of information at the
push of a button. These systems 1lmprove upon the newsletter o
in that they allow for a two-way exchange of information. A %;.
user with a question on something he or she read through this _::.253
medium can send an electronic message to an expert requesting Eﬁéi
FAS A

additional information.
A problem with the electronic mail system is finding one

which reaches the user community that would be interested in

the technology. This problem is complicated by the numerous

S

NN

.\ l“ L]

electronic mail systems available. DA
YN

Hotline Services. VA
AN

Some laboratories have established formal hotline or

phone services for dealing with questions on the use of a

technology. Users can dial a phone number to obtain answers .
AP AL

to their questions on the use of a specific technology or to -
A
L \J

Lhy YA
leara of other options for resolving a technical problen. \*fh:
{
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A
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Types of Communications Activities

Creating awareness of a technology among potential users
or decision makers 1is just one type of communications activity
involved in technology transfer. Another communications
activity ilavolves disseminating information designed to assist
the user in applying the technology 1in his or her particular
work environment. An example of this is the development of
training manuals or sponsorship of training workshops. A
third communications activity which occurs is the provision of
information on new applications of the technology or the
availability of support to users in applying the techunology.
This continual updating and exchaunge of information can be
promoted through the establishment of meetings of users to
discuss the technology, or the use of newsletters or
electronic bulletin board systems. A more detalled discussion
of these three activities and the applicable media for use in
conducting these activities follows.

Awareness Activities.

These activities are designed to ianform potential users
of the availabi{lity of the technology. One commonly used
action Is a direct letter from the MACOM to filield personnel
supporting the use of a technology. This support would
consist of encouragement to use the techunology, general

guldarnce on how to go about implementing the technology, and
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approval authority to purchase any equipment needed to use the
technology.

This action could be backed up or replaced by placing
articles on a technology in newsletters distributed to
potential users. Articles should also be sent to electronic
mail or bulletin board systems to inform users on the
availability of new technology. Short articles emphasizing

the applications and benefits of the techmnology with a point

of contact listed are more likely to be read than some lengthy

technical article, although longer articles are also effective

in creating awareness of a technology. The key consideration
with articles 1s to make sure the articles appear 1in
publications which will be read by potential users.

Awareness activities could also consist of briefings and
presentations at conferences attended by users. The Army
conducts annual conferences for several specialty groups such
as the DEH Conference, MACOM level engineer conferences, or
Chief of Engineering Divisions within the Corps. Lists of
dates and participants 1o these conferences are available for
use {a identifying potential meetings.

These briefings should emphasize the applications and
benefits of the technology with only a minor emphasis on the
technical aspect of the technology. More technical
information of a how-to-do variety can best be provided by

training manuals and training workshops.
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Provisions should be made to provide follow-up ““’l
A big b
information to individuals who may request such information . q;
2000
after readiag about the technology. Fact sheets, brochures, f %
IR
) )
or other information summarizing the techunology should be made At
NAX
available to individuals upon request. Technical reports can . ,h
”kﬁﬁk

3

be sent to individuals to provide more detailed information on

£ 353
%

the innovation.

. A
The above communications activities can also be directed Qy}f-
" .J «
W,
S
towards obtaining the participation of a commercial firm in :}qag
NCALS
ROASAS
manufacturing the technology or some organization to provide j\\“
~
-".\,"
user support for the technology. iqkj
. \:_\ )
Providing Usable Information. x}iz
DAANA
Training packages need to be developed to assist the user ?J“‘
NSNS
in applying the technology in his or her eavironment. :ihﬁj'
RN
.. -'_'J‘ d
Training manuals or iastruction sheets should be developed for Eﬂﬁj
S8

all technologies. Videotapes showing step-by-step procedures
for usiag a technology or installing equipment can effectively
supplement such training materials.

Army guidance documents, such as Techmnical Maunuals,
Engineering Regulations, and Engineering Technical Lletters,
are official documents used in providing guidance to the
field. These documents need to be incorporated into
distribution strategies. These documents are subject to a
long review process which may prevent their timely

distribution to the fileld. Technology notebooks, 1f approved
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and distributed by MACOM personnel or sponsors, could serve as %Z"J
inaterim guidance until formal documents are finalized. 'FE
Training workshops can be used to assist users {n the :‘
application and use of the technology. Such workshops are -ﬁk:
costly in terms of travel and manpower. However, more iéﬁ
complicated techuologies may require such training for users. ilaf
Formal training programs, such as through the Corps Huntsville &f?:
Division, could be established. Similar technologies could be ::‘::{.-':
grouped together under one training program. The workshops ;35
A

could be conducted initially by research or support personnel. e
Support Activities. ;:j:

Once a technology is in use by a large majority of E;;

e
potential users, an information exchange network among users :b{‘
needs to be developed. Such a network will facilitate the 53:5‘
e

exchange of information on new applications of the technology ;{:E
developed by users, problems encountered {in applying the gxif‘
technology, and modifications to the technology by users to :..:\.'_E‘:::
. make it more responsive to local needs. This network will ggii
] LA,
also be tfnstrumental in providing information to support new Fff{‘
users of the technology. ;;:j
This information exchange network needs to be maiatalned iﬁz%

by someone. Ideally, support personnel tasked with providing ai;%
assistance to users should have the lead respounsibility for if;&
this. But, the key to the success of the network depends on iﬁ?&
SoRSN

the participation and i2put of the user. This participation

'
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and input will direct the activities of support personnel
towards problem areas in using the technology. This
participation and input will also foster new applications and
the re-invention of the technology, whether it be done by
research personnel, the user, or support personnel.

Several mechanisms exist for fostering this exchange of
information. The newsletters should have a narrow focus in
both subject matter and audience. Newsletters should be
designed for the technology or technology area ounly and be
distributed to existing users or Army personnel responsible
for activities which could be resolved by the technology. A
large portion of the articles and informational materials for
the newsletters should come from the users. To get the
newsletter started, articles should be solicited from those
users involved in the field demonstrations. Support personnel
should write up material pertinent to thelr activities.
Support personnel should be respousible for soliciting such
articles, editiog them, printing, and distributing the
newsletter.

In conjunction with the newsletter, an electroulc mail or
bulletin board system could be established to provide an
iateractive exchange of faformation among users of the
technology. Through these electronic mail systems, support
persounel and users could answer questions raised bv other

users. The bulletin board system could be used to post
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information with the 1idea of initiating an electronic
discussion on the toplc which can be viewed by all users.
Newsletter articles could be the spark that fosters
discussions over the electronic systems.

Another key item to be included in the electronic
bulletin board system is a library of points of contacts,
published materials on a technology or problem area, or
iaformation on suppliers or contractors providing technology
services. Those individuals involved with the technology
during the demounstratiouns should be identified as polats of
contacts to new users.

Initially these electronic systems should be used to

!
;!
@

supplement a newsletter. Some electrouic bulletin board
systems already exist that reach out to users of energy and
eavironmental techanologles. Additional systems may need to be
developed for other technology areas. Once these electronic
systems have galned acceptance and widespread use by the
field, the eantire newsletter could be published
electroaically.

Regular meetings of all or a select group of users could
he {nitiated by support personnel or sponsor of {nitial
research to promote more detailed discussions on the
technology aand {ts use. Participants in these meetings could
provide direction to future research activities and the

operations of the support personnel. Persoanel from the
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demonstration sites should be involved in the {init{ial meetfngs
of users. Their experience and knowledge of the technology
will be of great assistance to first time users. Eventually,
new users will surface as additional opinion leaders as more
people adopt and become familiar with the technology.

The availability of the informatioun exchange unetwork
needs to be publicized during its initial establishment and
throughout 1ts existence to draw new users into the network
and reinforce {ts continued use among current members.
Articles in Army publications, general toplc newsletters such
as "FESA Briefs'" or other MACOM publications, letters direct
to potential users, and {nformational briefings at counferences
are some of the mechaaisms for accomplishing this publicity.
Support personnel should take the lead on these activities.

Once the technology was in use for some time, additional
training workshops may need to be conducted by the support
staff to trala users in new applications of techunology.
Revisions to the training material may be necessarv as the
technology evolves through use due to modificatioas to it by
users. The availability of workshops aad revisf{oans to
training documents could be publicized through the {zoformatiorn
exchange network. The support staff should also take the lead

on these activities in conjunction with the sponsor or

research orgaaization.
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Communications Strategy for Technology Transfer
The following sections describes the various
communications activities pertaining to each phase within the
research, developmeut, and transfer process. The
communications activities are defined {n termas of the
communications objectives, tasks, target audience for
communications activities, and media used in conductiag

communications activities.

Problem Identificattion Phase

Technologl Trausfer Goal.

To identify the problem/uneed which needs to be resolved
and the requirements of the ultimate user.

Communications Objectives.

l. Ideatify the specific detalls of the problems or needs
which need to be resolved by the development of the
techuology.

2. ldentify the individuals or groups of fadividuals who
will be using the technology.

}. ldentify the eavirooment in which the techuology will
be applied, specifically looking for pntential operationmnal
problems which noeed to be considered ia developiag the

technology.
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Communications Tasks. L

4

In support of objectives | and 2, it 18 necessary to g&iqf
» x L8
&, g
discuss the problem with those individuals sponsoring the E§§,Q
sl

\}

research to develop a thorough understanding of the problems "

,,

and issues to be resolved, and who will be using the -j\-.::
AN

technology. }{ﬁ;
l{{‘

R CRAL

In support of objective 3, once the problem has been

I

G \
defined by the sponsor, additional information on particulars 3}}5
N
e
of the problem should be obtained from potential users of the iv}¢
Dl AN
SR
to-be-developed solution to the problem. Special attention ) P
PCACA,
should be directed t, the environment in which the problem is '§V~:
: 'b&
occurring which may affect the development of the technology. {dh,
NN
It may be advantageous to publicize the initi{ation of the . -
AT
research at this phase with the {iotention to obtain additional 33{:3
NI
{nput on particulars of the problem from unknown potential E;TH
A
<N
users. Once additional {oput has been gathered on the problemn i
T
or aeed, the research spousor should be briefed on the }?f}}
NN
findiags betore proceeding to the next phase. RN
A
Target Audience. ,
Tiva T
Iz this phase, the primary audlieaces are the sponsor of o
the research aad poteatfal users of the to-be-developed {Efff
K \..‘ ‘-'
{nanvatinm., The sponsor could coansist ot a techuical monitor, .
e
a MACUM providing refimbursable funding, or a techaology fﬂﬁg
RO
steerlag group. A spoasor should be {u a position to approve ”;ﬂb:
AN

)
the use ot a technology. -
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The key audience here is the potential users. While the
sponsor may have a good overall understanding of the problems
of the user, he or she may lack specific information on the
ramifications of the problem as it occurs for the user. The
potential user is also iu a better position to identify
operational difficulties surroundiag the problem.

Potenti{al users can be obtained from the spounsor or by
randomly contacting individuals involved in activities
affected by the problem. Unknown users can also be solicited
to comment on the problem through publicity activities or
surveys.

Supporting Media.

Most of the commuunicatiouns activities at this point are
designed to obtain {nformation. Person to person meetings or
phoane conversations can be used to discuss the problem with
both the spoansor and the users.

Additional {nput from a larger number of users can be
obtained through informal surveys sent by mail. Requests for
faput could be made through short articles published {a
appropriate publications, electroulc mall messages, or by
direct letter. Requests made through mass media channels
should specify particular i{nformation needed to fi{ll {n

xuowledge gaps pertalaiag to the problen.
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Keys to Success. wlyatst,
It is important to contact the poteantial users of the to- ‘sg.‘;x
R )
~ A
be-developed innovation in order to understand how they Q.ﬁﬁf
RGN OV
operate and how the problem affects thelr activities. If the A W)
problem only affects a few individuals, 1t should be y: s
‘ )
relatively easy to contact most of these individuals and b'déﬁ
L] f 3
obtain an accurate and thorough understanding of the problenm Ulrs'o)
e
and operational factors surrounding the problem. If the 5?}5:
'-.':"': LY
problem affects a large number of individuals, it may be more fﬁ:ih
;.f,'-"
difficult to identify all possible ramifications of the e
problem for the large number of different individuals and &Effﬁ'
MAIND.
operations. A broad range of users from different types of e

operations should be contacted.

Research Phase

Technology Transfer Goal.

To develop an innovative product or procedure which

effectively resolves the problem and meets the needs of the

user.

Communications Objectives.

1. Keep the sponsor informed of the activities involved
in the development of a solution to the problem.
2. Obtaia user {nput into the development of the

solutlions to the problem.
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3. Create initial awareness of the developed technulogy
among poteatial users both at the pillot test site aund
Armywide.

Communications Tasks.

Many of the communications activities in this phase
center around obtaining input to the development of the
alternatives and final sclution to the problen.

In support of objective 1, the sponsor of the research
needs to be kept iaformed on progress of the research and
development activities.

In support of objective 2, input on altermate solutions
to the problem leading to the final solution needs to be
solicited from the sponsor and selected users throughout the
development process. The sponsor and selected users should
also provide input to the site for the pilot test.

In support of objective 3, persomnel at the pilot test
site need to be briefed on the activities surrounding the
pllot test. Informational materials may need to be developed
to assist site personnel 1a using the technology duriag the
pllot test.

If the pilot tests prove successful, the fiadings should

be publicized as a way of introducing poteantial users to the

existence of the {innovation.
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Target Audience.

The audience for the above communications activities are ﬁbﬁ*

the sponsor, selected users asked to provide input to the

development of alternative solutions, and decision makers and

users at the pilot test site.

|

:

!

§ In this phase, the first effort is made to publicize the
; innovation to users and decision makers not previously

|

A
SN
involved in the development process. NN
A‘ P .‘h-
8 te et
| Supporting Media. AL
- -‘\t‘ )
CaP e
; Briefings or informal discussions with the sponsor should e
, 3{::\
’ be used to inform him or her of research progress and to \?}3
AN S
| oo
| obtain input. Meetings of users should be conducted at key bﬂ;:‘
[ A &

points in the research and development process to obtain their
{aput. Once a site for the pilot test has been i{dentified,
the research staff and the sponsor should brief key personnel
at the site on the pilot test activities. Dependiag on the
way the test will be conducted, the research staff may need to

train site personnel on use of the techmnology. Written

materials may need to be developed to assist site personnel in

usiag the technology during the pilot test. N

Short articles on the successful completion of the pilot
test should be placed 1in appropriate publications, such as the -

"Daily Staff Jourmnal" at Corps headquarters or newsletters oN
~

such as "FE Items of laterest,'" which are read by the target BN

audience.
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Keys to Success.

One key is the continued input from users throughout the
development of the solution. Another key s the continued
coordination between the research staff and the sponsor. The
response by site personnel to materials developed to assist

them ia using the technology during the pilot test will be

useful 1n determining future training packages.
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Development Phase
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During the Development Phase, final refinements to the
technology should be made. The development of the packaging
and distribution strategy also occurs during this phase. This
strategy 1s necessary to provide training information and
support to users of the technology during both the field
demonstrations and later on during Armywide implementation.

It is important that the packaging and distribution
strategy be thought out prior to the Field Demonstration
Phase. Elements of this strategy should be incorporated iato
the demounstrations and decision briefings during the Field
Demonstration Phase.

Another key counsideration in this phase 1Is the
identification of poteatial support groups to assist users
with the technology duriaog the fileld demonstrations and,
later, durlug transfer efforts. In the case of hardware

items, commercial firms may need to be identified and
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consulted. These firms may assist in the developmeat of a
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production model of the technology. These firms will

(LY
2

ultimately manufacture the technology and provide follow-up

support to users.
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Technology Transfer Goal.
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To develop an approach for distributing the technology to

PO P e
h

users which includes training materials, a deliverable

n'
i

hardware product when applicable, and follow-up support with
the end goal of having a self-sufficient user applying the
technology with minimal support from laboratory personnel.

Communications Objectives.

1. Provide instructional/training materials to assist the
user in applying the technology onsite during the operational
tests. These materials can serve as interim documentation
until more formal Technical Manuals or Engineering Regulations
can be published.

2. Develop a strategy for later (a) iaforming users of
the availability of the technology, (b) distributing the
technology to Armywide users following the operational tests,
and (c¢) providing follow-up support to users.

3. Obtain support for the distribution strategy from key
Army personnel within the MACOM’ s who will be involved in
transferring the technology following its approval for

Armywide trauasfer.
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Communications Tasks.

In support of objective 1, it will be necessary to
produce training materials or instructions which will assist
the user in {implemeating the technology. Test the usefulness
of the traiaing materials during operational tests and modify
materials as appropriate.

In support of objective 2, communications media and
distribution mechanisms that will be used in making the
technology available to potential users need to be identified.

Another task is to solicit and obtalin agreements from
military or nonmilitary sources who will be able to provide
follow-up support to the fleld users during the later Armywide
implementation of the technolagy. Lf possible, support
personnel should be asked to participate in the field
demoustrations.

la support of objective 3, key decision makers need to be
identified within the MACOM to receive the technology and
solicit their input and support for the distribution strategy.

Target Audience.

Training materials will be designed for the iateuded user
as defined earlier in the problem identifications phase.

Support personnel counsist of those persons who will be
responding to questions from Army personnel on the use of the

techonolngy. This assistance will be provided to users during

both the operational tests and once the technology 1is
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implemented Armywide. Sources of such support are the
Facilities Engineering Support Agency (FESA), commercial firms
providing such services, support center personnel established
at universities or professional assoclations, Corps of
Engineers Districts assigned such respousibilities, or
research laboratory personnel.

Someone will need to be ideuntified to oversee the
operations of the support personmel. This could be the
research staff working with the sponsor of the techunology, the
sponsor, or a commmittee of Army personnel responsible for
decisions on the use of new technologles over a given subject
area.

The distribution strategy should be discussed and
approved by the sponsor of the research and decision makers at
the various MACOM“s who will be iavolved in implementing {t.
The briefings to MACOM personnel on the distribution strategy

could occur during the briefings on the field demonstrations.

Supporting Media.

Detailed sets of printed instructions or training manuals
will provide both instructions in the use of a technology and
also serve as a handy reference for the user.

In some cases, videotapes showing a step-by-step
application of the technology may be developed to support the
training materials. The training materials in la and Ib

should be designed for the user who will have no kaowledge of
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the technology. The tratning materials should be designed to
be the sole source of fuformation for users on learuning to use
the technology.

More complicated technologies may require the use of

%
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X

formal training workshops led by research staff or support
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personnel. The developed training materials would become the
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handout material for the workshops.

The communications activities within the distribution
strategy will consist of a variety of mechanisms which can be
grouped into the three types of communications activities
discussed earlier: awareness activities, the provision of
usable information on technology to users, and support
activities. The available media for use in these activities
were previously discussed in the section entitled, "Role of
Communicatioans in Technology Transfer."

Keys to Success.

Effective training packages are a key to minimizing the
amount of follow-up support needed by field personnel. For
technologies which contain difficult procedures, it may be a
good idea to sollcit the help of outside contractors with
experlience in developing tralning materials. Bringiang in an
outsider 1is valuable for two reasouns. One, engineers
typically are not educators; specfalists 1ia developing

training materials, such as industrial education personnel,

are perhaps better suited for such tasks and should be

I
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consulted in designing such matertals. Two, the familiarity
of the engineers with the technology can make it difficult for
him or her to step back from the technology and identify
potential problem areas for learners. At bare minimum the
instructional or training materials should at least be edited
by inhouse editorial staff for readability and tested on other
individuals not familiar with the technology prior to the
operational tests.

Another key to the distribution strategy is the
involvement and support of the research sponsor and decision
makers at the MACOM. Their active support in approving and
encouraging the use of a techrnology is a critical first step

i1 the acceptance of the innovation by users. MACOM persoannel

have more contacts and direct lines of
engineering personnel at iastallations
MACOM persounel are often looked to by

and support.

Field Demoustration Phase

Technology Transfer Goal.

communicatious with
under their purview.

the fleld for guidance
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To demonstrate the technology in real life settings to
show its effectiveness, determine operational difficulties
eacountered by users of the technology, and make further
refinements to the technology. The findings from the

demonstration will be used to obtain support for the




232

technology by Army decision makers and later from users during
Armywide implementation.

Communications Objectives.

l. Obtaia support for operational tests, and packaging
and distribution strategy from key Army decision makers within
OCE and the MACOM s, aud from personnel at the demonstration
site.

2. Develop the initial group of users who will later
serve as spokespersons or peer experts during Armywide
implementation of the technology.

3. Finalize training packages for later use {n Armywide
transfer of the technology.

4. Create awareness of the results from the

demonstrations of the technology throughout the potential user

-~
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community.

2"

Communications Tasks.

In support of objective 1, obtain support and approval
for the demonstrations from key Army decision makers within
OCE aad the MACOM“s. Duriag this time, support should also be
solicited from key Army decision makers on the proposed
packaging and distribution approach.

Ia support of objective 2, solicit the assistance of
users from the fleld demonstrations in Armywide transfer

activities. [dentify users at the demounstration sites who
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will later serve as spokespersons for the technology during -
e
Armywide implementation. ngﬂ ‘
e
In support of objective 3, obtain input on the ) jﬁ‘
HIE
effectiveness of the training materials from the users at the
AT
demoustration sites. Modify the training materials as NN
ORI,
AR,
appropriate. If videotapes are to be used as a supplemeant to {j}i
‘e \ .!
Ay 1
the traicing package, videotape footage should be shot on el
AP
location at demounstration sites. Oy
-.t.':.r_:
o
In support of objective 4, publicize the technology to iy§$
~‘
5 ~
P
create awareness of both the technology and the demonstrations DR
N A
among the user community. RN
SO
Target Audience. N
RN
Key personnel at OCE and the MACOM“s include those thiidd

individuals with decision making respounsibility in areas
affecting the use of the technology. The sponsor can assist
in identifying these individuals who may exist at several
levels of the organzation”s hierarchy. It may be necessary to
contact people at several levels of the organization before
contacting the one individual who has the ultimate authority
to approve the use of the technology. Each MACOM slated for a
demonstration or the future use of the technology needs to be
contacted at this time.

Typlical decision makers for technologles to be used by

installations include branch chiefs within the Facilities

Engineering Division at OCE, and later the division chief;
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branch chiefs within the Engineering Division at the MACOM aad
later the chief of the Eangineering Division; and {a cases
where Corps persononel will be involved 1a supporting
iastallations {2 use of the technology, the chief of the
branch at UCE which is respousible for providing that supporte,
and 1f aecessary, the chief of the directorate.

At the demoastration site, the audience counsists of the
section chief responsible for the staff who will be usiag the
technology, and the staff itself, and the high ranking
individual respounsible for the organization on some occaslons.

Personnel at fileld demonstration sites can become
valuable spokespersons for the technology among other peers.
Considerations for selectiang demonstration sites should
{nzlude the ability and willingness of the users to later
serve as spokespersons for the technology. These individuals
and potential sites for the demonstrations could be solicited
from branch chiefs at the MACOM level. The decision on
demoastration sites should be made {ian conjunctioan with the
branch chief at the MACOM, the sponsor, and administrators at
the proposed site.

The modifications to the tralaing materials will require
{oput from the users at the demonstration sites.

Once the demonstrations are underway and look successful,
the overall user community should be i1aformed. The user

community will consist of both Army users as defined {n the
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problea identification phase and, in some cases, commercial
organizatious that will be involved in providing the service
to the Army users.

Supporting Media.

Decision makers should be contacted directly through
formal briefings, which would describe the technology, the
demoustration activities, and the packaging and distribution
strategy. The sponsor of the research should take the lead in
the briefiags with assistance from research persounnel. Once
the briefi{ngs reach the level of the ultimate decision maker
at the MACOM, the branch chief or his alternate should be
favolved 1ia the briefing--hopefully as an active proponent of
the technology.

Users at the demonstratlion sites should be asked whether
they would be williag to write articles and participate {2
later i{aformation exchange activities, such as user groups
meetings or briefings.

Training materials consist of those previously determined
of value for the particular techoology. These materials can
fzclude written {astructioas and manuals, how-to-do
videotapes, and workshop presentations.

Mass media channels should be used to create awareness of
the demoustrations and the techuology at this phase. These

~hannels f2clude articles 12 newsletters aud publications,

ex{sting electrnnic mall and bulletin board systems. The
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demonstrations could also be a presentation topic for
speclialty conferences attended by potential user groups.

Keys to Success.

The key goal in this phase is to obtaian the support and
commitment of someone in the MACOM who is willing to become an
active propomnent of the technology. Someone at the MACOM
level has to get ianvolved {in seeing that the technology 1is

eveantually made available to users within that MACOM.

Product/System Authorization Phase

- "l. -.— v
Technology Transfer Goal. s
VN
To obtala the commitment and approval of decision makers '3?;5
s
authorizing the use of the techunology and ianitiate activities T
in2 preparation for the transfer of that technology to users. :5:
Communications Objectives. i{
N
“~
l. Obtain the commitment of decision makers within OCE T
k w - ®
and the MACOM“s to actively transfer the technology to users. .;jif
2. Ilafitiate preparations ian support of implementing the ;_
N
packaging and distribution strategy. "’"
Communications Tasks. . 1KP
Iatorm decision makers on the findings of the field Sy?f
I‘ . ..\‘., , .
demoostrations. Obtain a4 commitment by the decisfon makers to i'~f‘-
authorize the use of the technology among thelr personnel and !
B,
to actively involve themselves 1iun such activities. This '1
commitment may include fuading assistauce for the activities v ~ﬁ4
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of the support personnel or to assist users in purchasing
needed equipment for the technology, or ensuring that the
necessary gulidance documents will be authorized and
distributed to the users.

Obtaln i1anput from decis{ion makers to finalize the
packaging and distribution strategy for the technology to
include a timetable of activities and identification of those
respousible for the actions.

Prepare materials for use in creating the awareness of
the technology and available sources of support among
potential users per the packagin~ and distribution strategy.

Prepare interim guldance for traansmittal to the fileld
instructing users on implementing the technology. The {interim
guidance will be in effect until formal guidance documents can
be prepared. Initiate preparation of formal guidance
documents authorizing the use of the technology.

Easure supplies of training materials, hardware {teums,
and other pertinent items are available for distribution to
the field.

Ensure support mechanisms are ready to be put iato
operation in place and adequate support personnel are
avallable and traiaed.

Target Audience.

The decision makers contacted should be the same

individuals briefed prior to the operational tests. Decisioans
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ou finalizing the packaging and distribution strategy should
be worked out with the appropriate braunch chief at OCE and the
MACOM prior to the briefing before the ultimate decision
maker. The preparations for packagiag and distributing the
techrology should be conducted in coordination with the OCE
and MACOM proponent.

Formal guidance documents will need to be coordinated
with the appropriate individuals at OCE following the decision

brietiag. These i1adividuals should also be informed of the

laterim guidance belng sent out by the MACOM.

Support personnel {identified in the packaging and

.
. v

distribution strategy should be briefed on the decislouns

NS N UL

pertaizing to them and preparations made for formal )
operations.

Supporting Media.

The majority of activities at this phase will center on

ST

interpersonal communicatlions activities such as briefings and

..
LTy
L)

tollow-up phone contacts.

Considerations should be made to provide interim guidance

R et 'f' Ly

to users oa implementing the technology while formal guidance

documeats are being prepared, reviewed, approved, and

P
el
- L a A

published. The training package accompanied by a letter from ’ -

the MACUM official authoriziaog its use could be used as

fauterim guidance.

II .
LA

e
o

s

o a e 8,

N

KA
SRS
RONCSUN
- -~ “'.'-‘
SANANN
. _\'.\I "



Keys to Success.

B4 ab 8.0 52" b3 i 0o 1) geg alp otp e Bat §.1 B0 9.8 4.8 g 0"

239

The decision or authorization to use a technology needs

to be transmitted to the field as some

statement. Within the engineer social

form of policy

system, the

responsibility for engineering policy and guldance typically

lies with personnel at Corps headquarters.

The existence of authorization documents alone is

insufficient in ensuring the use of technology by installation

personnel. The MACOM needs to take an

advocating the use of the technology.

active role in

The MACOM must provide

both encouragement and financfal support in some cases in

order for the techmology to be used by
Mandating the use of a technology
best way to go. Some technologies may

all installations. Forcing the use of

finstallation engineers.
may not always be the
not be applicable to

the the technology

where it may not be effectively used may create a hostile

attitude towards the techmnolcgy, its developer, and the MACOM.

An alternative to requiring the us

e of a technology would

be for the MACOM to first request installation personnel to

consider the use of the techunology and
applications. Their findings should be
MACOM. The MACOM can then consider the
research personnel or support personnel

the technology or fuundiag to enable the

ramifications of its
reported back to the
findings and work with
to make adjustments 1in

techanology to be used.
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Product/System Application Phase

Technology Transfer Goal.

To distribute the technology to users Armywide and
provide assistance to users in its implementation.

Commu- t:ations Objectives.

Implement the packaging and distribution strategy defined
earlier in the process.

Communications Tasks.

Create awareness of the existence of the technology and
the availability of assistance to the field in using the
technology.

Training materials should be distributed through the
MACOM“s. The MACOM“s should also sponsor the training
workshops to assist users 1in the initial implementation of the
technology.

Selected support personnel should implement and maintain

information exchange network activities among users.

Target Audience.

The key audience during this phase is the actual users as
defi{ned in the problem identification phase. The majority of
the communications activities during this phase will be
directed towards thenm.

It may be necessary to direct some of the information

awareness activities towards the supervisors of the people who

will be usiag the technology.

Their support for the
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technology will be a prerequisite for the users to implement
the technology.

Finally, the peer spokespersons for the technology--those
individuals who used the technology during the field
demonstrations—--need to be identified and brought into the
information exchange network activities.

Supporting Media.

(See discussion on media in section entitled, "Types of
Communications Activities.")

Keys to Success.

The keys to success at this phase consist of the visible
support for the technology by the MACOM s, effective training
materials, the existence of a responsive support staff to
assist users with questions during the implementation, and the
active involvement of opinion leaders drawn from the ranks of
users from the demounstration sites Iin the activities of the

information exchange network.
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University of Illinois at Chicago
Departmeat of Communications and Theater

Applied Research Project

Technology Transfer Activities of the U.S. Army Constructioan
Eangineering Research Laboratory

Jeffrey J. Walaszek

Questions for Case Study Interviews
3 September 1985

* Timetable of research project?
- begun research
- completed research
- initiated tech transfer efforts
- product successfully traansferred

* Who were the targeted users for the T2 efforts?
* What did you hope to accomplish with your T2 efforts?

* What hurdles did you thiank you”d have to overcome in order
to successfully transfer the technology?

* What was your approach to T2 and what did you specifically
do to overcome those predictable hurdles/problems?

* What was the chronological order in which you {implemented
the various elemeats of your T2 approach?

* What was your approach to informing potential users of the
availability of the technology?

NN S
RN N e
-

% et st e T . R e et et -
. PR N A T . . R T T e T . . BT P,
AR AP AL AN, T TR TSP N SR N I S W Y W WY SOV . Syl S0 SO




PO M AN LT P AP T T P opat Ma' A’ AL A T WY LAl Sl Ty o3 gt ot <4 g 0-b 4@ B0 4,4 2eu van ‘gl gl ‘g Wl LWL I YT

245

Which of the following communications media did you use in
support of your technology transfer efforts?

- technical reports

- Army guidance documents

- technical articles in Army publications

- technical articles in non-Government publications

- articles written by PAO for Army publications

- articles written by PAO for noan-Goverament

publications '

- fact sheets

- users groups

- exhlbits at conferences

- demoanstrations/briefiags

- workshops

- personal contacts

-~ audiovisual materials

- CERL Reports

* In reality, how did users fiand out about the techanology?
Why do you think these efforts worked?

* Why didn"t the other things you tried work as well in
getting the word out?

* What could you have done differently to better inform the
field about the technology?

* Making people aware of a technology is one thing, but
getting them to use the technology 1is oftea much more
difficult. What was it that conviaced the users to implement
the techaology?

* What prevented others from adoptiang the technology?

* In retrospect, what could you do to help turn these
nonadopters into adopters?

* To what do you attribute the successful/unsuccessful
transfer of your technology to the field?
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* Do you think you could have benefitted from the use of
outside experts ia your technology transfer activities?
- 1If so, what kind of experts would have been helpful?

* What recommendations would you make to individuals trying to
successfully traasfer R&D products?

w51

* Obtain communicatioans documents
- published materials
- T2 plan or 1498°s
- materials used in communications efforts
- c¢correspondence filles
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Appendix B
Portawasher

Case Study Review
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Applied Research Project o
Technology Transfer Activities of the U.S. Army Comnstruction &y\A
Engineering Research Laboratory el
A

Jeffrey J. Walaszek

Case Study Review: The Portawasher
Date: 5 October 1985, Revised 17 December 1985

Description of Technology
The Portawasher was developed by the U.S. Army
) Construction Engineering Research Laboratory (USA-CERL) to
clean in-place large trash dumpsters located at Army
installations. Prior to its development, dumpsters would have
to be emptied and transported to a central cleaning area.
Field tests of the Portawasher at Fort Leonard Wood, MO,

revealed that 1its use would enable three times as many

dumpsters to be cleaned in one day as the previous method and
at half the cost. The Portawasher was designed for use by
those individuals at Army installations responsible for
maiatenance activities.

The Portawasher 1is currently manufactured and sold by
four companies. The first company to produce the Portawasher
did so under contract with the lab to put together the

prototype. That company took the final plaas and began

selling the system through advertising and trade show
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displays. The additional companies began manufacturing
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similar versions of the Portawasher after finding out about

e m
Ol

the system through these efforts and an article published 1in

Waste Age magazine.

Timetable of Activities
Research began on the Portawasher about 1979 with funding
ending about 1983. The Portawasher was the l0-year-old idea
of a Technical Monitor at the Office of the Chief of Engineers
(OCE). Technical Monitors sponsor the development of new
technologies at USA-CERL. Technology transfer activities

began with the development of a prototype and testing of the

Portawasher at Fort Lewils, WA, in August 1979.

Technology Traansfer Approach

[aforming the Fileld

No formal techrnology transfer plan was developed.
Technology transfer activities were just conducted as an
expected part of the research process. As opportunities
arose, such as to present a paper at a counference, the
research staff took advantage of them. Little formal thought
was gliven as to what might be the best way to iaoform military
users as opposed to nonmilitary users.

The following communications activities were conducted {12

support ot technology trausfer:
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* A technical report published in June 1983 was the first

effort to inform users of the technology.

* Lab personnel conducted four demonstrations before high
level engineer personnel at major commmands (MACOMs) aand the
Engineer School.

* A color flyer was prepared by in-house editorial staff
on the Portawasher.

* A paper on the Portawasher was presented at a trade
couference consisting of individuals {nvolved in waste
management.

* The content of the conference paper was used by an
editor of Waste Age magazine who published an article on the
Portawasher in the May 1982 {ssue.

* An Engineer Technical Note was prepared by USA-CERL and
published in April 1982 by the U.S. Army Corps of Engineers
headquarters office responsible for overseeing 1installation
management activities. The Portawasher 1s also referred to in
Army Regulation 420-47 dated January 1985.

* A slide presentation with audio and 8mm film were
developed. The slide presentation was taken out and displayed
at coaferences for i{unstallation managers. The film copy was
sent out to ianstallations upon request.

* An article on the Portawasher was published in "CERL

Reports'--a newsletter published by USA-CERL and sent out to

iastallation personnel.
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lmplementation Strategies

The field”s first experience with the Portawasher was the
testing of a prototype out at Fort Lewis, WA. Fort Lewlis
personnel made recommendations on improviag the system by
making 1t more heavy duty and trailer mounted. The final
version was tested out at Fort Leonard Wood, MO. The
communications activities involved in technology transfer
began following the Leonard Wood tests.

The demonstrations before the MACOM engineers were
intended to solicit their support for encouraging the use of
the Portawasher among engineers at installations under thelir
commands .

An Engineer Technical Note was published as a formal Army
guidance document to field personnel. These documeants do not
mandate the use of a technology, but merely provide {nterim
guidance on 1its use until more formal regulations or technical

manuals describing the use of a technology can be developed.

Effectiveness of Transfer Activities
Informing the Field
The conferences and article 1a Waste Age generated the
most inquiries from nonmilitary users. The Engineer Technical
Note seemed to prompt the most inquiries from military users.

The technical note was cited as a good wav to get a message




252

before users in a format that is easy to read. Technical
reports were criticized as being too long and people do not

have time to read them.

Implementation Strategies

The demonstrations did not seem to have the impact 1lab
personnel had hoped to achieve. The demonstrations were given
to the high level engineers in the MACOMs. These people did
not seem to want to pass the word on the Portawasher to the
engineers at the installations.

The Engineer Technical Note did prompt some installation
personnel to use the Portawasher technology. Several
installations did write the use of the Portawasher into their
refuse collection contracts. The system 1is currently being
used by a contractor at Fort Leonard Wood, MO, where the
system was field tested.

With no real force mandating the use of the Portawasher,
the motivation for considering use of the technology came from
within the individual. The interviewee commented that the
installation people he spoke with were, '"Motivated enough to
look for better ways of doing their job and were more

receptive to using the Portawasher."
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Expected or Encountered Problems

At the beginning of the research effort much of the
refuse collection at installations was conducted by base
personnel. As the development of Portawasher was underway,
the Reagan Administration directed government agencies to
contract with private industry for services in an effort to
reduce the Federal workforce. The requirement to contract out
refuse collection resulted in the limited need for
installations to use the Portawasher. The potential user in
thlis case shifted from installation personnel to private
contractors {in the waste disposal business. Private
contractors are under no obligation to clean trash dumpsters
unless 1t is written into their contract.

The military purchasing system 1s very time consuming and
may create another obstacle for people to purchase the system.
The Army” s Quick Return on Investment Program (QRIP) 1is
desigred to speed up the purchasiag process for those {tems
which have shown to provide a quick return on investment.

Some installations purchased Portawashers through this
program. However, funding for the QRIP purchases (s limite!
at each izstallation and program money 1is usually used up

quickly.
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Improving the Transfer Process
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The end goal of the technology transfer activities was to

‘e 5 %

get as many iastallations using the Portawasher as possible.

; I
2 wa

AN

h)
>.' s,

The interviewee offered these insights:

%

i * If a product is perceived to be needed by the field, &
Saray

b .
1 then the likelihood that the techmnology will be used will be j?ﬁ:'
ool
LYV

greater.
* When conducting demonstrations, make sure you show {t

to the people who really need to use it and would appreciate

its benefits. Also, the way you present it will have an

“r
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o
-
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1

impact on the response of the viewers. The interviewee felt

L
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the demonstration ¢could have benefitted from a showlier
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presenter.

* The transfer of new technologies has to gain the
support of individuals outside the laboratory eanvironment.
The demonstrations failed to gain the support of the MACOM
engineers for reasons not clear to the interviewee. The

changing commercial activities climate may have had a role in

this.

* Need to hash out administrative problems with
procurement to make it easier for installation personnel to
purchase equipment.

* Lack of money to continue technology traansfer.

Portawasher funding ended in 1983 and resources are no longer aé:
L]
N

available to really push the transfer of it anymore. >
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* Also, additional applications of Portawasher could be
developed (i.e., spill cleanup) which would enhance its
usability at installations as well as make it easier for
installation personnel to justify the purchase of the system.

* Cofunding and cooperation of research projects with
other military services would increase their stake in the
technology and prompt them in transferring the technology

within their own services.

Using Outside Experts
The interviewee thought he could have benefitted from a
scriptwriter on the slide presentation. Personnel used in
demonstrating Portawasher could have been flashier and
showier, and more experienced at making presentations.
However, such an individual would have to need to be very

knowledgeable about the technology.
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University of Illinois at Chicago
Department of Communications and Theater

Applied Research Project

Technology Transfer Activities of the U.S. Army Construction
Engineering Research Laboratory

Jeffrey J. Walaszek

Case Study Review: Concrete Quality Monitor
Date: Il October 1985, Revised 18 December 1985

Description of Technology

The Concrete Quality Monitor (CQM) was developed by the
U.S. Army Construction Engineering Research Laboratory (USA-
CERL) to determine the cement-water ratio of concrete as it is
being poured. This information enables the user to then
calculate the strength of the concrete. The CQM 1s a
procedure which uses commercially available test equipment
such as a centrifuge and a cloride meter. The tests can be
quickly conducted at the construction site.

Prior to {its development, industry would use a 28-day
compression test to determine the strength of the concrete.
This procedure consisted of taking a sample of the wet
concrete, let i1t harden for 28 days, and then run compression
tests on the sample iIn a testing laboratory. The results of
the CQM procedure were determined to be within 10 to 15
percent accuracy of the 28-day test. The CQM offers timely

and accurate information to construction managers. The
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intended user of the CQM was personnel in the U.S. Army Corps
of Engineers respounsible for quality control of construction
activities. Other rapid analysis test procedures are also in

development outside of USA-CERL.

Timetable of Activities

Three generations of the CQM evolved during the research,
Research began on generation | in 1971 and on generation 2 in
1976. Research on generation 3 began in the Summer of 1979
and went through Summer of 1980. Technology transfer of
generation 2 was actually occurring concurrently with the
development of generationm 3. Generation 3 was an automated
version of gemeration 2, but essentially the same in

principle.

Technology Transfer Approach
[nforming the Field
Several communications activities were conducted 1in
support of technology transfer activities.
* Over the last 10 years there were numerous articles on
the CQM published in trade and professfonal publications such

as Concrete Construction, Military Engineer, Civil Engineering

(ASCE), and Cement aund Concrete Jourmal (ASTM).

* Several presentations were made at couferences such as

the Coucrete Show. Presentations were also made before
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committees of professional organizations such as the American
Society of Testing and Materials and the Ready-Mix Concrete
Association. These presentations were made both by USA-CERL
personnel and individuals outside the lab who had reviewed the

procedure.

* Several technical reports describing the CQM procedure

and its applications were published and distributed to the
field. iy

* The CQM was used at various Corps of Engineers A
counstruction sites with assistance from USA-CERL personnel. -

L
These applications of the CQM formed the basis of the field i
-

data gathering efforts.

a a
¢

Implementation Strategies
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The end goal of transfer activities was to have the CQM
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recognized as an accepted procedure by the construction
{ndustry. The American Society of Testing and Materials
(ASTM) is one organization which evaluates such procedures and
determines whether they should become an industry standard.
Another outlet for recognizing the acceptance of the procedure
was to get {t written {nto the Corps of Engineers Concrete
Specification Manual. However, unless the procedure was
accepted as a staundard practice by industry, the Corps of

Engineers could not require commerclial contractors to use it

on Corps coastruction jobs.
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The rationale behind this approach was that if the field
data showed the system works effectively, the product will
sell itself to ASTM and the industry in general. USA-CERL
funded the University of West Virginia to run tests of the CQM
and present those results to ASTM. USA-CERL also asked the
Ready-Mix Concrete Association to evaluate the procedure and
they validated the CQM within certain restrictions. Other
organizations which tested and evaluated the CQM included the
Assocliated General Contractors of America and the U.S. Army

Engineer Waterways Experiment Station.

Effectiveness of Transfer Activities

Informing the Field

The interviewee believed that there had been a more than
adequate effort to inform the field of the existence of the
cCQM. However, over the last five years, the CQM has received
little funding and counsequently technology transfer activities
have been limited. The {aterviewee stated that the CQM was
not marketed as strongly as some of the other products in the
lab.

Information efforts suffered from overzealous claims or
a lack of complete information on the technology. Information

presented through presentations and articles made {t sound as

if the CQM was the cure-all for all evils.
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Incomplete information made in presentations can lead to L
!
misconceptions by potential users. A common point made by ﬁ;ﬂ~$
R s
Y.", .
USA-CERL personnel presenting the CQM system to users 1is that x' Y
_l.q N t‘ ¢
the test only takes 15 minutes. Where the actual test does i "
TN
only take 15 minutes, this does not include time to set up for ﬂqﬂd
'--.'.-\ 0
the tests and the clean up afterwards. Out in the field, the H;ﬂ:
RDV?
user will soon discover that he or she will be able to conduct ,
AN
only one test an hour as opposed to the four tests per hour }3@§
r.\f::-"' \
that was suggested in the presentation. g;qi
RN

Differences between actual field experiences aund

information presented in informational activities reduce the
credibility of both the technology and the laboratory. The
interviewee stated, "The cost of bad publicity is extremely
expensive and time-consuming. You can correct a bad
technology, but 1t is much more difficult to change
misperceptions of the flield."

A common source of this misinformation is lab personnel
not technically familiar with the product who have discussed
the technology with potential users. Technical personnel
familiar with the technology will then have to tell users that

what they heard before 1s not totally accurate or is missing

some inoformation.
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Implementation Strategies

Use of the CQM is expected to increase 1f and when ASTM
recommends it as an 1ndustry standard. The procedure is
currently under review by ASTM; this process is typically very
slow. The interviewee also suggested that less than
conclusive field data to support the effectiveness of the CQM
may be hindering its acceptance by ASTM.

There is currently limited use by the field of the CQM.
Much of it 1is by State and Federal organizations. In half of
these situations USA-CERL personnel served as the hands-on
technicians in {its use. Use of the CQM procedure without USA-
CERL assistance has not really materialized.

The use of the CQM is gaining support in specialty
concrete construction activities where it 1is the only thing
that can do the job--1.e. roller~-compacted concrete,
stabilized soils, mixer efficliency tests. The Corps 1is using
the CQM in these applications primarily because there 1s no
other way to perform a rapld analysis of concrete. The fleld
tests of the CQM for use in these specialty applications
conducted by USA-CERL demonstrated the procedure does work anad

validated the system.

Expected or Encountered Problems
USA-CERL expected resistance from a varfety of

organizations {2 thelr technology traansfer efforts for the
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CQM. They expected resistance from the ready mix concrete
industry who would object to having a closer monitoring of
their product. They also expected resistance from the
Waterways Experiment Station--another Corps of Engineers
laboratory who has the assigned mission of conducting research
on portland cement concrete as it is used in pavements and
roads. Both organizations did evaluate the CQM and provided
qualified acceptance of {t for some concrete construction
applicatiouns.

The transfer of the CQM was hindered by questions on
whether the system was really needed or would work in a fileld
eavirooment. The ASTM committee and industry still questions
whether the criteria for rapid test of concrete {s met by CQM
as opposed to other techniques. The interviewee believes more
field data Is necessary to conclusively answer this question

and connviace the skeptics.

lmproving the Traunsfer Process
The interviewee cited several things that could have been
doue to improve the traunsfer of the CQM. More field data
¢ould have been obtalned on the application of the system in
conventional concrete counstruction activities. Demonstrated

use of the product with supportiag data would be effective in

~onvincing skeptics on the usefulness of the system. However,
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obtaining additional data on a technology would require more
funding.

Use of the CQM is expected to increase in conventional
concrete construction activites if and when ASTM recognizes {t
as an accepted procedure. Additional use of the CQM could
occur as more people use it 1n nonconveational concrete
construction and become familiar with it. Once comfortable
with the procedure, these people may apply 1t to conventional
uses. The iaterviewee stated more marketing of the
nonconventional uses of the CQM could be done which may lead

to overall greater acceptance.

Usiag Outside Experts

USA-CERL used outside experts to test and evaluate the
CQM, and then to use thelr recommendations to validate the
effectiveness of the procedure. These outside experts
included the Associated General Contractors of America, Oregon
State Ualversity s Coustruction Education Research Foundation,
the National Ready Mix Concrete Association, and the U.S. Army
Engineer Waterways Experiment Station.

USA-CERL 1is currently lookiagz {2to obtaianing some
entrepreneur to package the CQM and make {t commerciallyv
available to both the Corps and iadustry. Such a c¢compazny
cnuld provide necessary traiaiag support for users aud also

conduct more f{nteasive marketing activities.
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Appendix D
Case Study Review: Weld Quality Moanitor
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Case Study Review: Weld Quality Monitor
Date: 13 October 1985, Revised 18 December 1985 :
-

Description of Technology
The Weld Quality Monitor (WQM) was developed by the U.S.
Army Construction Engineering Research Laboratory (USA-CERL)

to assist the Army ia facilities construction and in its taak

production effort. The WQM identifies defective welds as they

are being placed. All existing techunnlogies to determiae weld SN
PN
e f‘..
quality, such as dye penetrants, x-rays, and other ﬁjﬂ;j
nondestructive tests, are used after the weld has been placed. ;:Aﬁﬁ

The problem with these after-the-fact tests is that reworking

a defective weld can be five times as expeansive as initially

placiag 1t. The WQM enables the user to shut dowa the weld at .
the first 1indication that it {is faulty. Tests of the WQM at RGN
an Army taanok plant resulted ia an average saviags of 54,500 =
per tank 1o preventing defective welds.

The WQM consists of two components: the process data

system (PDS) and the optoelectronlc system (OES). The PDS 1{s -t ;}-
a computer-based system which compares data on the weld bheing ‘:xiia
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weld. The OES is a system for receiving optical information
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on the characteristics of the weld. The OES uses fiber optics
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and an oscillosope to monitor information such as the presence
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of hydrogen gas in the weld arc--too much of which is

symptomatic of a faulty weld. The OES feeds this information
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into the PDS.
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Timetable of Activities

AP ]
S

Research on the PDS began in 1975. About 1978, following
some field tests, a first cut prototype was ready for some E:-'
initial techrnology traansfer. Research on the OES system was
begun ia 1976 with a prototype avallable in 1980. Patents on
these two systems aud a third minor component of the WQM were
recelived between late 1983 and early 1984.

Ia May 1984, exclusive licensing rights to the WQM were
given to the Natiomal Standard Company of Niles, Michigan.

Natiounal Standard was allowed to use the USA-CERL patents on

PR
v‘.x‘.‘.'. L

the WQM for purposes of further refining the product, and

4 l"../"v‘l Vo

manufacturing and marketing {t. National Standard fis e
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curreuatly {a the process of developing the production §=Z€?
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Technology Transfer Approach Ve W

P

No structured technology transfer plan was used to .ﬁ &)
.:N N: (4
transfer the techrnology. Communications activities were begun g;P;;
VA

after the prototypes had been developed. Fﬁk?
"-""J.‘-

S
Informing the Fileld ,;ﬁf;’
\‘.._rn_-

Yo .

The WQM was very well publicized both through the efforts IS
R,
of USA-CERL and the media who picked up on the significance of RN,
e

the technology. Some of the more notable communications ;97}
o

activities are listed below: AVt
- ‘-\ ’

* USA-CERL personnel gave presentations at professional NG
conferences on welding about three times a year. fikif
* Numerous articles were published in professional and e

trade journals such as Assembly Engineering, Military

Engineer, Civil Engineering, and the Welding Journal.

* Articles also appeared in general media publications.

The New York Times carried an article on the WQM in 1981. An

Associated Press article on the WQM was published by several
newspapers across the country just prior to the liceunse
signing. The AP story also ended up on several network radio

news broadcasts. An article on the WQM also appeared in 1981

in Engineer Update-—-the U.S. Army Corps of Engineers

newspaper. S

* Fact sheets and technical reports on the WQM were used

to supplement the publicity on the system. These publications AINNCN
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were provided to individuals who requested information on the

WQM after hearing about it from other sources.

Implementation Strategies

The WQM was demonstrated and used in field tests on a
variety of applications within the Army. The system was
installed into the production activities at the Lima, Ohio,
tank plant facility. The WQM was also used by a contractor
who was under contract with the Corps of Engineers to
construct turbine shaft chambers on a hydroelectric power
project.

The availability of the WQM for purchase is a key factor
in the transfer of this product to potential users. The WQM
is a hardware item which needs to be manufactured and sold on
the commercial market before anyone can buy the product.
Federal research laboratories such as USA-CERL are funded to
conduct research and not manufacture products. Therefore 1t
was necessary for USA-CERL to fiand a commercial company to
continue development of the WQM, manufacture it, and sell {t.

A decision was made to publish articles 1n trade journals

to try to attract interest in the WQM by potential

manufacturers.
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Effectiveness of Transfer Activities
Informing the Field
Information activities on the WQM generated a lot of
interest in the system both within the Army and the private
of interest by

sector. These activities also generated a lot

manufacturers who were interested in producing and marketing

the system. National Standard Company learned about the WQM

through the article published in the Welding Journal in 1983.

The significance of the technology generated a lot of
continued publicity for it from the media. 1Interest in the
WQM resulted in marny invitations to submit articles in several
of these publications.

Published articles drew a response from a suprisingly

different group of individuals. The New York Times story drew

numerous requests from high-level management people within

corporations. Articles 1in trade publications attracted

inquiries from technical people {nvolved in quality control
work 1a welding operations. USA-CERL received several hundred
inquiries as a result of the articles published in the

national media.

Implementation Strategles
There are no users of the WQM as the first production
to be delivered.

model is yet Some prototypes developed by

USA-CERL are still being used at sites where the system was
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field tested. One commercial company worked with USA-CERL to
get a prototype into thelr daily operation. It is expected
that once the production model becomes a reality, the system
will be quickly picked up and used by both the public and
private sector. One Corps of Engineers office attempted to
write the WQM into a contract specification. The clause was
thrown out because of the lack of an available production
model.

The reason for its expected success lies in the serilous
nature of the problem which the technology solves. The
problem is perceived to be a critical orne and interest 1in the
system 1is high as evidenced by the hundreds of requests for

information following the published articles.

Expected or Encountered Problems
The problem with Federal Government research
laboratories, in the case of hardware developments, is that
they lack funding to conduct necessary research to debug the
system, package 1t, and market it out to users. The problem

eancountered by USA-CERL was that they had a product people

wanted, but there was no way to deliver the product into their

hands. The Stevenson-Wydler Technology Innovation Act, which
authorizes Federal research laboratories to make their
technonlogy available to non-Federal users, carries

insufficient funds to do that.
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Furthermore, getting a commercial firm involved in
manufacturing a technology developed by a Government
laboratory is hindered by the financial risk involved in
developing a production capability. Most Goverament
technologies fall within public domain and are available to
any company that would be interested in them. The exclusive
licensing arrangement, even though limited to only five years,
nevertheless allows the commercial firm of operating for
awhile without the risk of losing its investment. However,
the exclusive licensing arrangement is only possible on 1items
that can be protected by a patent.

USA-CERL also needed to be careful in selecting the right
company to manufacture and market the WQM. 1In order for the
Army to benefit from the WQM, a manufacturer would have to be
selected which would provide the necessary support to users
and continue the development of the system. USA-CERL received
numerous requests by companies who were interested in picking
up and manufacturing the WQM. One of the reasons USA-CERL
selected National Standard as the manufacturer was thelir
proposal to conduct further developmental research on the WQM

{n conjunction with USA-CERL.

Improving the Transfer Process
Overall, the transfer activities which did occur were

thought to be adequate. Once a production model is available,
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a couple of success stories on how the WQM is saving

organizations money will be all that is needed to convince

others, who already know about the system, that it does 1indeed

work apd coanvince them to buy it. At this point, the

technology transfer efforts will benefit from the professional

7

marketing skills

of National Standard.
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Using Outside Experts
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The interviewee indicated it may be beneficial for USA-

< "

CERL to hire a marketing firm to determine the needs of

r

‘4 ‘;ﬁ

[

potential users of products under development. National

s

.
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Standard hired a marketing firm to do an assessment of the

P
l"

o
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users to determine both interest in the product and to

identify areas of need for the research and production

activities to follow. This {s especially 1mportant for

hardware items which are more cost-intensive to develop and

have potential application in the private sector. Such

outside experts could identify how the product needs to be

coanfigured to solve real needs of users.
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The Role of Communications Within
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Appendix E
Ceramic Anode

Case Study Review
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Case Study Review: Ceramic Anode PEMENTS.

Date: 14 October 1985, Revised 18 December 1985 - \;
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Description of Technology
The ceramic anode was developed by the U.S. Army
Construction Engineering Research Laboratory (USA-CERL) as an :F{-?
alternative to the cld silicon firon anode used on lock gates
maintained by the U.S. Army Corps of Englneers. Both anodes
are a vital part of cathodic protection systems which prevent
rusting of buried or submerged steel structures such as

underground piping, water towers, or lock gates. The cathodic

protection system reverses the rusting process whereby the
anode wears away Instead of the steel.

The ceramic anode improves upon the silicon iron anode in
its smaller size and reduced manufacturing and iastallation
cost. The ceramic anode Is 1/500th the weight of the older

anode and can be manufactured and installed at half the cost.

PR R e MNP

Yet, the ceramic anode has the same life expectancy and '}}f:
TN
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provides the same degree of cathodic protection. I
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In May 1984, exclusive licensing rights were awarded to
APS Materials, Inc., of Dayton, Ohio, to manufacture and
market the ceramic anode. APS Materials was selected because
of its expertise with the plasma spraying technique needed to

manufacture the anode.

Timetable of Activities
Research began on the anode about 1979 with the initial
paperwork for the patent application being filed in 198l.

Technology transfer activities began shortly afterward.

Technology Transfer Approach

Technology transfer was defined by the interviewee as
having the technology available for users. The technology
should be accepted and recognized as a usable item by the
users and be written into Army guidance documents such as
Guidance Specifications and Technical Manuals. The intended
users of the anode were Corps personnel responsible for
malnotenance activities on lock gates, and personnel
responsible for maintenance of steel structures at Army

installations.

, Informing the Field

Several vehicles were used to inform potential users

about the technology:
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* Personal contacts, usually by phone, were heavily used
to make people aware of the anode. USA-CERL would receive
numerous calls from Corps and Army personnel about corrosion
problems through the lab”s Small Problems Program. In
discussing the corrosion problem, USA-CERL staff would mention
the merits of the anode as a possible solution to the problem.

* Several papers oun the anode were presented at corrosion
conferences before military and nonmilitary audiences. USA~
CERL or 1its consultants speak at about two to three
conferences a year on the anode.

* In 1983, briefings on the anode were given to Major
General Albro--a two-star general in the Corps of Eagineers
responsible for engineering and counstruction activities on
military installations.

* USA-CERL runs two corrosion courses each year for Corps
and Army personnel. USA-CERL provides presentations on the
anode and cathodic protection systems during these courses.

* Technical Reports are published by USA-CERL to document
the results of the research. Fact sheets and technical
reports are provided to people who make {nitial requests for
{2formation.

* Articles published as a result of confereuce
proceedings and {o trade and professional journals were also
used to iaform potential users of the techrology. Articles on

the anode were published {n Corrosion, Military Engineer,
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and

Engineer Update,

other publications.

Magazine articles
are perceived as an 1lmportant way of reaching selected

audiences.

Implementation Strategles

Efforts have been made to get information on the aanode

written into formal Army guidance documents on cathodic

protections systems such as Guide Specifications and Technical

Manuals. The briefing of Major Gemeral Albro was also

intended to develop some headquarters support for the use of
the anode in the field.

The personal contacts between USA-CERL staff and
pntential users through the Small Problems Program and
Corrosion Courses were also used to encourage people to use
the anode as a solution to the corvrosion when applicable

The anode 1is currently being demonstrated at

installations through the Facilities Technology Applications

Test (FTAT) Program. FTAT is a large scale $29 million

program designed to demonstrate several. new technologies at

Army installations. The anode is also being demonstrated

through a similar demonstration effort called the

Rehabilitation, Evaluation, Maintenance, and Repair (REMR)

program. The REMR program is designed to demonstrate new

technologies for use on civil works structures (i.e., lock
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the Corps. The anode demonstrations for both programs are

just getting underway.

Effectiveness of Transfer Activities

Informing the Field

Papers presented at professional conferences are viewed

as an excellent way to ifoform the private sector on the

'-
s
e
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development of a technology. These presentations are also a
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good mechanism for obtaining feedback on the research work
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from your peers. Conferences are not perceived to be of real

-
4 B
Bs

value 1n reaching the military users, unless the conferences
are spounsored and attended by the military.
Technical reports and fact sheets are useful primarily in

providing information to users upon request. The mass

distributioa of technical reports 1Is perceived to be of little
value; the reports are not perceived to be read by the field.
The interviewee stated, "All the guy in the field wants are

specs and drawings on installiang the anode.™

Personal contacts through the Small Problems Program and

the corrosion courses are viewed as very valuable ways of

izforming the fileld. These contacts are carried out by both ff
USA-CERL staff and the many corrosion consultants the lab Vatavs
employs.

Articles published {n magaziaes were moderitelv effective

in saollciting {nquirifes oo the technologv from {adividual«
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both within the military and private sector. A recent article
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in Military Engineer magazine prompted some ifuquiries. A
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value of these articles is that they are quick to read as
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opposed to the longer technical reports.
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Implementation Strategies

RN

There currently exists only two or three users of the

R
L O NNy

SR AN

anode. Typically, these users were involved in the field

tests conducted by USA-CERL. The anode has been written into S

r
»A 0

drafts of revised guide specifications for cathodic protection ,
systems which should be formally published within two years.
The documentation is still being prepared for adding the amnode
into the Techunical Manuals. The responsibility for publishing
these documents lies not with the lab, but the headquarters
oftice.

USA-CERL does a good job of maintalining its contacts with
the field on corrosion problems. These contacts are
recognized as a good way of explaining the use of a technology
to users and actually convincing them of the merits of the
approach.

The Major General Albro briefings worked well in
coavinciang him of the merits of the anode. His comments after
the briefing were, "Fiad a manufacturer aund 1711 see to it

that anodes are used at every installation.” The liceusinyg

reremoavy occurred a year later; somewhere around that time
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Major General Albro retired and with him the Army mandate to
use the anode.
Another company based in Italy {s currently marketing a

anode similar to the USA-CERL version. Thils anode is gaining

acceptance in industry. The ceramic anode technology, whether

it be the Italian version or the USA-CERL version is beginning

to be accepted outside the military.

Expected or Encountered Problems

One coancern was raised on the level of funding available
to truly develop and test a product to the production model
level. USA-CERL typically takes a technology being developed
commercially, modifies it to suit the Army” s particular
problem, tests it, and then puts 1t out into the field. The
field testing that USA-CERL does is limited by the available
funding and pressures to get a product into the field. Just
recently the ceramic anode has undergone some modifications by
USA-CERL and APS Materials as a result of some prcblems
encountered in ongoing field tests.

Guide Specifications and Techuical Manuals are publishe:
bv Corps headquarters. The civilian personnel at headquart.
r=sponsible for these publications are very conservativ..
Coasequently, {t takes a lot of convincing with demo~-
resalts to conviace them to modify Army guidance o

reflest new technnlogles. Accordiaog to the {uter ..
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guide specs for the Corps are typically ten years behind new
technologies. The interviewee pointed out that you can find 0
vinyl-coated fences in Sears catalog, but they have yet to ~T35
appear in the Army“s guide specifications.
Unless the product appears in the guide specs, potential e,

users will be less willing to stick thelr necks out and use
; the product. Because the anode is only an altermative to an
existing approach, people are more content to use what they "
know works and not try something they are not familiar with. o
Users of the anode typically tend to be innovators who
are willing to take the risk of being the first user of the . NN,
technology, even though the technology has not received the e
blessing of the Corps headquarters. These champions could L_r’f

then play a role in convincing others to use the technology. N

Improving the Transfer Process

. '.\
Additional funding for continued field tests of the <
- .‘:,
A
technology in real world situations would help in transfer ﬁ}ﬂ

X

‘. ‘..\
efforts. Additional use of the technology will provide [

A"
documented proof on its effectiveness. This data can be used ﬁiﬁg

':".\'.\'.\
to convince headquarters personnel to support the technology 'Q}.Z

A
.,‘c

and incorporate it into guidance documents. The Technology

WP N
5

Transfer Test Bed program amd other large scale demounstration

4
P
CENS S

programs such as FTAT and REMR are perceived to be a good way

23
Y

to show the effectiveness of the technology in the field.
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The interviewee suggested that the responsibility to
continue the technology transfer effort is really in the hands
of APS Materials. The interviewee suggested that APS could be
more aggressive 1in its marketing approach.

USA-CERL no longer is funded to continue in technology
transfer activities on the anode. Despite this lack of
funding, technology transfer activities are still a large part
of the current workload. Transfer activities are disrupting

research activities on newer research efforts.

Using Outside Experts

USA-CERL uses consultants having expertise in corrosion
to teach sections of the corrosion course and to perform
technical work in support of requests for assistance.
Consultants are hired for both their technical expertise and
the ability to work with people. Good communications skills
are important in dealing with people and in obtaining their
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The Role of Communications Within -
Technology Transfer Activities of the U.S. Army Ti:
Construction Engineering Research Laboratory ﬁ,ﬂ
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Case Study Review: Solar Energy Feasibility System w
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University of Illinois at Chicago
Department of Communications and Theater

Applied Research Project

Technology Transfer Activities of the U.S. Army Construction
Engineering Research Laboratory

Jeffrey J. Walaszek

Case Study Review: Solar Energy Feasibility System (SOLFEAS)
Date: 20 October 1985

Description of Techmology

The Solar Energy Feasibility System (SOLFEAS) was
developed by the U.S. Army Construction Engineering Research
Laboratory (USA-CERL) to assist the Army in determining
whether solar energy was cost-effective for new buildings
proposed for Army installations. A feasibility study of the
the use of solar energy for all proposed new comnstruction by
Federal agencies is required by law. SOLFEAS 1is a computer
program which uses information such as the solar energy output
on building types similar to the one under consideration,
existing climatic information, and energy costs for the area.

Significant savings were shown by the use of SOLFEAS in a
test comparing its data against the data of a solar
feasibllity study performed by a contractor using traditional
approaches. SOLFEAS produced estimates to within five percent
accuracy of the results from the conventional study. Results

were obtained within 15 minutes at a cost of $50 worth of
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ded
computer time. The conventional study took three weeks at a 'S
‘i:l‘i:é;:a
cost of approximately $20,000. }ﬁhﬁﬁ
o
) o (2
O :‘l
l’&‘:ﬂh'»'
Timetable of Activities L
RN,
The SOLFEAS program was originally developed by the Fort ﬁé&%
Wiy
Worth District of the U.S. Army Corps of Engineers. USA-CERL 3,f$
DA
Jab LS
began modifying the program in November of 1980. The .
modifications were designed to simplify the use of the program i?h“.
R ATy
" I- d
for users who did not have a programming background. A *'r
l'!':}‘.-
version of the program was running on a Boeing Computer r
. N
Service computer by February 198l. Further revisions to the :ﬂvtj
Ry
program were completed by May 1982, ‘gﬁgg
RSt
The targeted users of SOLFEAS were personnel at Corps ? 4
AN
district and division offices responsible for designing 2&;"
':iifti "- 1
buildings. The program 1is also flexible enough to be used by :QE:\:
Ot
architect/engineering firms in the designs for nommilitary :
» o
buildings. Most of the design work on military structures {is C:fﬁ?'
S LN
RN A
done by architect/engineering firms for the Corps. jfi;§.
SN N
RO
Technology Transfer Approach LAY
AN
Informing the Field ';’.:',-,.':
hOXA
The following approaches were used to inform potential -
users of the availability of SOLFEAS:
]
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* A technical report describing the development of
SOLFEAS was combined with a users manual and published in
August 1982,

* A Engineer Technical Letter (ETL), with the users
manual as an attachment, was to be published in August 1983 by
the Corps of Engineers headquarters office.

* A copy of the users manual was sent with a cover letter
to each Corps of Engineers Division and District office by
USA-CERL 1in January 1983,

* In 1983-84, USA-CERL conducted workshops at seven
district and division offices instructing persounel in the use
of SOLFEAS.

* Phone contacts with Corps personnel and private
architect/engineering firms were used to inform them of the
availability of SOLFEAS and how to use the program.

* Articles on SOLFEAS were published in Engineer Update--

the newspaper put out by Corps headquarters, "CERL Reports'--a

quarterly newsletter put out by USA-CERL, and Construction

Specifier magazine--a trade journal.

* A paper was presented at the 1982 American Society of
Mechanical Engineers (ASME) Winter Annual Meeting.

* Presentations on SOLFEAS were made at USA-CERL"s solar

energy users group meetings.
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Implementation Strategies

Several activities were conducted to encourage the use of
SOLFEAS by Corps personnel. The ETL would require the use of
SOLFEAS by all Corps design personnel at District and Division
offices.

In another effort to get both the ETL published and
obtain high level support for the program, Major Gemneral Albro
was briefed on SOLFEAS in late 1983. Major General Albro was
the individual at Corps headquarters responsible for
overseeing all engineering and comnstruction activities for the

Army. He agreed that SOLFEAS should be used by the Army.

Effectiveness of Transfer Activities

Informing the Field

The letter and user manual seant to districts and
divisions and the site visits were cited as the most effective
methods for informing the field about SOLFEAS. 1In addition,
USA-CERL contacted several districts by phone to determine if
they knew about SOLFEAS as a followup to the mailiang of the
users manual.

The conference presentation and the article in

Construction Specifier prompted several requests for

information on SOLFEAS by private industry and other

government agencies.
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Implementation Strategiles

Even without the ETL being published which would require
the use of the program, SOLFEAS 1is being u;ed by several
districts. USA-CERL has been in contact by phone with almost
every district regarding use of the program. According to the
interviewee, SOLFEAS simply sold itself due to both the
savings it produced and the legislative requirement to perform
such studies. Another factor contributing to the successful
acceptance of SOLFEAS by the field is the ease in which the
user can check the program for accuracy. All one has to do is
compare the results of the SOLFEAS computer run agaianst the
results of existing studies.

The trips and the phone calls worked well in assisting
users with the program. The program is simple enough that
USA-CERL personnel can walk the user through the program in a

ten-minute phone conversation.

Expected or Encountered Problems
No real problems in transferring the SOLFEAS technology
were anticipated by USA-CERL staff. The Fort Worth version
was already in use at Fort Worth. It was anticipated that if
the program was simplified, other Corps personnel would be
eager to use it. Essentially, SOLFEAS was a research product
that met a real need of the field, and the technology sold

itself.
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The ETL has yet to be published due to a variety of
external factors. The results of solar energy studies
currently underway will also be incorporated into the revised
ETL. In response to the delay, USA-CERL initiated the mailing
of the users manual to make the technology available to the

field in advance of the ETL.

Improving the Transfer Process
The technology transfer efforts were thought to be
adequate. Follow-up phone calls were thought to be a good way
to double check the accuracy of the communications activities

and make sure the field was aware of the technology.

Using Outside Experts
Due to the nature of the technology, it is felt that the
technical folks need to be involved inm the transfer efforts.
A potential problem is the overinvolvement of research staff
in transfer activities to the point of preventing new research
from being conducted. A suggestion was made that after the
initial thrust of getting users comfortable with the system is

completed, a contractor could be hired to provide whatever

follow-up assistance may be required.
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University of Illinois at Chicago
Department of Communications and Theater

Applied Research Project

Technology Transfer Activities of the U.S.
Engineering Research Laboratory

Jeffrey J. Walaszek

Army Construction

Case Study Review: Pavement Maintenance Management System
Date: 27 October 1985

Description of Technology
The Pavement Maintenance Management System (PAVER) is a
computer program developed by the U.S. Army Coumnstruction
Engineering Research Laboratory (USA-CERL) to assist personunel
at military installations in managing repair activities for
such as

roads and airplane runways. Data on the pavement

traffic surveys, types of construction materials used to build
the road, and results of visual inspections of the pavement is
fed into the computer. Using this information PAVER
calculates the Pavement Condition Index (PCI) which {s a
rating of the condition of the pavement on a scale of | to
100. The PCI 1is used within PAVER to assist the user in
planning out and prioritizing pavement repair activities.
PAVER will allow the user to develop long-range plans and cost
estimates for maintenance activities.

Use of the PCl i{s currently standard practice for the Air
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is also being used at installations overseas in Saudi Arabia
and Europe. Just recently, the FAA sent a memorandum to State
Aeronautic Departments stating if they are interested in using
the PCI at State airports the FAA would fund its use. PAVER
itself is in use on several military installations. The U.S.
Army Forces Command (FORSCOM) is in the process of
implementing PAVER at all their installations. Through the
sponsorship of the American Public Works Administration
(APWA), PAVER is currently being used in over 40 cities and

counties throughout the country.

Timetable of Activities
Research on the PCI and PAVER began in 1974. Prototype
testing of PAVER at Fort Eustis began in 1979. Technology

transfer efforts began in 1980 following the tests.

Technology Transfer Approach

The interviewee stated that you need to take an
aggressive approach to technology transfer. No formal
technology transfer plan was developed, but USA-CERL staff did
thiak out ways to create interest and involve specific
nonmilitary agencies ia the PAVER technology. These efforts
were directed to obtaining the support and sponsorship of
professional organizations in making the technology available

to potential nonmilitary users. The lanterviewee also credited
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SN
USA-CERL management for being supportive of technology bF
l“.
L)
transfer initiatives outside the military. %&
‘ ]
Technology transfer was also viewed to be a crucial part ::qr
ﬂ )
of the development of the technology. Feedback from users is ;Q
N o
N
necessary in the continual evolution of the PAVER system. The NN
N
'.-\‘\ ¥
interviewee stressed you need to get a workable system out in iéﬁ;
ALY
the field as it becomes ready and not try to refine it to -~ 4
IR
perfection. The technology will be continually refined Stxi
A
through the input of users. However, potential users have to t%ﬁi
R
be reassured that technical support of research staff will be -
N s
there to assist them with changes of the technology as it is ?E{
‘::-:::-: '
refined. .iua;
0 -u*:- '
Informing the Field . [
AN
RN
A variety of approaches were used to inform potential a$$¢
S \\‘
N
users about the availability of PAVER. $Er A
= 00
* Papers presented at conferences of professional groups
I\:I '-.
such as the American Society of Civil Engineers, and the ﬁﬁ}a
RRKHLY
et ‘
: Transportation Research Board. ﬁi:r
-‘“-"‘:
* Articles published in professional jourmals such as ‘@
A
Better Roads, Cities and Couantlies, Public Works, American ﬂﬁq}
\':'.':-:'.
Concrete Institute Journal. These articles were initiated ﬂ#;}
il
through both the efforts of USA-CERL and APWA. <4
RSN
* Technical Reports were published to document the NS
P -'\'_.'
research efforts and to provide information to the user. A iﬂ?;
hatONs
p

users manual was published as a technical report.
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* Workshops were conducted for high level military
personnel to both inform them on the usefulness of the systenm
and to obtain. their support for implementing the system within

the services.

Implementation Strategles

Initial transfer efforts were directed to getting PAVER
accepted by the Army as a standard system for doing business.
Without such acceptance, installation personnel would not be
able to procure computer terminals or microcomputers to access
PAVER. This was at a time when computer terminals were not as
readily available in the Army as they are now.

USA-CERL provided users with assistance in developing
guidance documents for the field. The FAA used advisory
circulars, Air Force used Air Force Regulation, Army used
technical manuals.

It was recognized early that successful technology
transfer to the military would depend upon obtaining the
support of USA-CERL management, the Corps of Engineers
headquarters, and the headquarters office of the Major Command
(MACOM) which oversees the installations. Each level would
need to throw their support behind the technology in order for
the system to be transferred. The lab has the primary

responsibility for gaining the support of the headquarters

personnel.
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A different approach was determined necessary for the B
>k
civilian audience. You need to show the civilians that the h’:
O
system will work and save them money. Getting support of .ﬁﬂu
'0 'l" |'
1%
professional organizations and societies that cam assist you :
N
in spreading the word on the technology and throw their ,.\"
‘h b
A
support behind it was perceived to be another key to hﬁfi

successful technology transfer.

’ ‘
)%
-'-'h:
Effectiveness of Tramnsfer Activities ey
(% ()
ety
Informing the Field
AN
The technical reports were perceived as being forerunners R
ni\i:
Y
- of user manuals and other authority documents. The reports tﬂf’
b (
Co®)
PG
were accompanied by a letter from the Corps of Engineers 5&
(NS
headquarters stating the technical report should be used in '-N?-
'af\ _.‘\
lieu of a8 technical manual which was under preparation. o)
N
. L.
Presentations at conferences of professional =4
PN
organizations and the publishing of articles were percelived to :?L:’
l(.‘l,"
be effective in reaching out to nonmilitary audiences. Both :;Z:
.}- <)
the articles and presentations have to be either approved or g:fyc
requested from other professionals. Therefore, these media ;3:3;
Ve '.'\-: :' ¢
were perceived to result {n a high degree of credibility for .H:ﬂ'
e
AN
So ™
the technology among potential users. A
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Implementation Strategies

A good technical monitor at Corps headquarters was
perceived to be very useful in gaining Army support for PAVER.
The technical monitor, in addition to providing direction for
the research effort, also has valuable connections with
decision makers within the other MACOMs. The technical
monitor for PAVER suggested that USA-CERL run a three-day
workshop for MACOM engineers. The workshop was conducted in
summer of 1985. This led to the initiative by FORSCOM to
implement the system commandwide.

The workshop held for the Air Force resulted in a
decision that each command eungineer select one installation to
test PAVER. Each command engineer made a presentation on the
use of the PCI at a confereunce held the following year. At
the second conference the individual in charge stated the PCI
would be mandatory for use by the Air Force and that a letter
would be sent out the following week confirming this to all
iastallation engineers.

The Air Force has been using the PCI since 1976. The Air
Force initially funded the research on PAVER. Upon the
completion of the research, the Air Force made {its use
mandatory 1an order to get funding for maintenance and repalir
projects.

The Air Force recently made the use of PAVER

mandatory for airfields beginning ia 1986. Several Air Force

installations are already using 1it.

The Air Force has a much
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more centralized command structure than the Army which is
largely decentralized. Consequently, it is easier for them to
require the use of new technologies.

USA-CERL"s involvement with APWA began when they weré
asked to review a research proposal submitted by APWA to
develop a pavement maintenance program similar to PAVER. USA-
CERL made a presentation to APWA on PAVER which led to a
decision by APWA to use the research money to field test the
USA-CERL system. APWA tested PAVER in six cities. APWA also
funded the Corps Waterways Experiment Station (WES) to compare
PAVER against other pavement management systems. The
resulting WES study showed PAVER to be less expensive to use
and provides better information than other available systems.

Training is a vital ingredient to getting people to use a
new technology. USA-CERL worked with the continuing education
department of the College of Engineering at UIUC to develop a
training class on PAVER. The APWA also developed its own
tralning class as did the Air Force. The Air Force expanded
its pavement school to include sessions on PAVER. Convinecing
organizations to conduct training 1s a blg sales job due to
the investment required to do it well.

The success of technology transfer activities for PAVER
was attributed to three things. The timing of releasing PAVER

came at a time when the nation”s attention was directed

towards its infrastructure problem which includes roads. Also
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the productt had established credibility as a good system due
to tests of it and the support of professional organizations.
The third reason for success was the organizational support
the system received by the lab, headquarters level, and

outside organizations.

Expected or Encountered Problems

The rules and regulations of the military posed problems
in getting the technology accepted. The politics of working
within the military system and gaining support of key high
level people for the techmology had to be considered and
addressed in technology transfer efforts.

Lack of upper management support at the installation
level for the cost of purchasing computers and computer time
was cited as one reason why people are hesitant to implement
PAVER. A secound complaint on the system is it needs to be
more user-friendly.

USA-CERL devotes a session at PAVER classes to help
attendees give short presentations to thelr bosses to convince
them of the value of implementing PAVER. A version of PAVER
on a microcomputer 1s currently being developed in an attempt
to cut down the costs of using PAVER. Additional research is

also being conducted to make PAVER more user-friendly.
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Improving the Transfer Process o
R
Additional help to conduct research could have freed up ﬂb
) .l
N U
the interviewer”s time to conduct more efforts on technology 55}
i (]
G .'["
transfer. Providing support to users was also perceived to be il
! R
X a key ingredient to successful transfer. E‘\§
¢ g
!
R
."‘..0
Using Outside Experts -
Wi
Marketing expertise would have been valuable in X
2]
¢
~ id

PR

technology transfer even though the interviewee perceived

XX

..

himself to be a good marketing person. However, any marketing

!

N

person brought in would have to have a working knowledge of }};n

'__ ’:. ]

! the technical aspects of the product and the workings of the R
\-.‘- ‘_'-

1V RgRRgh
Army. Over 100 consultants have attended the PAVER courses. T

N

These consultants in essence become spokespersons for PAVER in 1?%}

RN

thelr contacts with their clients. ‘:}Qﬁ
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The Role of Communications Within
Technology Transfer Activities of the U.S. Army
Construction Engineering Research Laboratory

Appendix H
Case Study Review: Envirounmental Technical Information System
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University of Illinois at Chicago
Department of Communications and Theater

Applied Research Project

Technology Transfer Activities of the U.S. Army Construction
Engineering Research Laboratory

Jeffrey J. Walaszek

Case Study Review: Environmental Technical Information System
Date: 27 October 1985

De;ctiption of Technology

The Environmental Technical Information System (ETIS) was
developed by the U.S. Army Construction Engineering Research
Laboratory (USA-CERL) to assist Army personnel in putting
together Environmental Impact Statements. ETIS is a computer-
based information retrieval system which consists of three
subprograms. The Environmental Impact Computer System (EICS)
identifies possible environmental impacts of a variety of
military activities. The Computer Evaluation of Legislative
Data System (CELDS) contains abstracts of Federal and State
environmental legislation throughout the country. The third
and most often used subprogram is the Economic Impact Forecast
System (EIFS) which enables the user to perform an economic
analysis of the impact of military activities.

ETIS 1is currently made available to users through the
ETIS Support Center at the University of Illinois at Urbana-

Champaign (UIUC). The support center updates the ETIS data
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files, assists users over the phone with the system, and
offers training courses twice a year on the system. In
addition to the three EIS-relateé programs, ETIS also contains
about another 30 programs developed by USA-CERL for military-
related needs. These programs are also accessible to users of
ETIS.

The early users of ETIS consisted primarily of those
individuals responsible for dealing with economic impact
analysis. As additional programs were added, users became
more varied in both their work backgrounds and their needs.
This case study centers primarily upon the transfer of the
EIFS subprogram which paved the way for the transfer of ETIS
as an umbrella system for many environmentally related

computer programs.

Timetable of Activities

Research on EIFS was begun in 1973, A small pilot model
for 360 counties was completed in 1974. Modifications to the
program were completed for 3600 counties in 1975. The
military began using EIFS in 1976. The EICS and CELDS
programs were completed shortly afterwards. In addition to
these programs, aan electronic mail system was developed on
EITS which enabled users to easily commuricate with both USA-

CERL staff and each other on the use of ETIS,
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Technology Transfer Approach
Informing the Field

The approach used consisted primarily of lookiag for
opportunities to apply the system in the field and then to
inform the field using personal contacts and peer exchanges of
information. Lee Alken, the environmental chief at
headquarters at the TRADOC major command found out about the
system between word of mouth or possibly the publication of a
technical report. USA-CERL staff showed him how to use the
system. Ailken immediately recognized the value of the system
and encouraged its use throughout TRADOC.

As information on EIFS got around the Army, individuals
usually called USA-CERL to obtain additional information.
Many of these phone calls were prompted by the distribution of
technical reports. Callers often stated they did not follow
the information in the report, but thought the system could
help them with a problem they faced.

A variety of other methods were also used to inform the
field about EIFS and ETIS:

* The support center publishes a newsletter which
contains information on new programs and applications withir
ETIS.

* The electronic mail system within ETIS 1s used by
personnel at USA-CERL and the support center to receive and

respond to questions from the field.
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* Personnel from USA-CERL and the support center have Eﬁ
AR
RGN0
presented papers on ETIS at conferences of the American :% 4
'-""n‘ !~!
\
Planning Assoclation in an effort to inform non-Federal users :::::::e
!'A"l.'.‘
about the system.
G
* Articles on ETIS have been published in Army Research, ;4?£L‘
LW
W \
Development, and Acquisition magazine and in Engineer Update-- '@gigb
x'."r.‘._ (‘
a newspaper put out by Corps of Engineers headquarters. E‘“
*
e
DA
AYGN,
Implementation Strategies .:,,‘_\‘,.:
Ay
User groups were developed in 1978 primarily to solicit
WOORS
input from the users on how to improve the usefulness of the k&ﬁ;ﬁ
Lt
system. The technical design and implementation of the EIFS ﬁg}ﬂ
EAC AL M
'-‘..-L
and ETIS was initially the responsibility of USA-CERL. Once ’
A
Nt
NG
developed, prototype programs were modified to incorporate :}gv:,
AN,
f\l':"\
recommendations of the users. NN
ASAS
As people found out about the system, they would call up i
AT
USA-CERL for more specifics on the system. USA-CERL staff %QC}?
P AL
would discuss the system with the caller and often give them a ;?if i

free courtesy password to use the system for a short period of
time.

A DA Pamphlet on EIFS was published by the environmental
office of the Army around 1977. The pamphlet was a copy of

the user manual previously published by USA-CERL.
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n.:,u::,4:'

The ETIS Support Center was set up at UIUC in 1981 to L X0

By

avoid tying up research personnel in aunswering basic questions E;};

on the systen.

HXN
Effectiveness of Transfer Activities ﬁ Eh
¥ (
‘0
Informing the Field gggk.
The personal contact effort was perceived to be the most
o
important way to both inform people and get them to use the kﬁ;f’
SISt
WL
ETIS. The {interviewee did not perceive the more formal ﬁ?&z’
¢,
o
} )
methods of articles and presentations employed by the support "ah
center personnel to be as effective in drawing new users out ?53}
D
of the non-Federal audience. RN
R
P

Implementation Strategies

During the development of EIFS there were a lot of
realigument activities going on within the military. The
proposed closure of military offices and the shifting of
military responsibilities from one geographlic area to another
was a big concern among local politicians and businessmen.
Many military organizations were involved in lawsuits

concerning the realignment effort., The military was in a

position where they had to come up with a realistic assessment

]
Y

0

of what the impact of these realignment activities would have ENNEN
S
R
on the local economy. e
."\.::\-"' ~

‘\ ﬁ -
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Under these conditioans, the EIFS system essentially sold

G
itself and ETIS. Both the Air Force and the Army began using ;;;“ﬂ¢
N«

Ly ey
EIFS as it provided a way to provide an answer to the VA ﬂ:
poAONS

W, 0

realignment questions with some degree of credibility. Having g
N -..l. '
obtained numbers on the economic impact from a computer fx:ié
':"-‘ AN,

program was viewed much more credibly by critics of :}fﬁ'

003

realignment activities than the seat-of-the-pants approach ~

- ‘:l ~ X
previously used. Because EIFS provided a solution to a very §t2§n
RGN

AN
real problem at the time, that program and ETIS in general $¢$;k
\-"'\‘."\." f

received extensive use in the field. Use of ETIS was never S
,*.__\-, L
made mandatory; the interviewee stated people used it because [}tfﬁ
ORI
they wanted to. ,%dgz‘
l_"d‘ J‘_‘ 3

P PLAR

The results generated by EIFS stood up in one application

T

AT AT N
over another. Court decisions were made using data supplied ﬁiﬁﬁ?
Pl
by military users of EIFS. Consultants brought in to examine ;{ﬁxtj
N X
realignment problems reconfirmed the accuracy of data
AR
generated by EIFS. USA-CERL participated in some seminars Egiéﬁ
DA AR
A s
attended by other companies involved in economic modeling. Qitgz
\.":"_f\.
Individuals at these seminars supported the ability of EIFS to .
131 %
n
do what it was designed to do. The trials and tests of the &rqﬁi
NS
'-~'.-_“\N
system created credibility for the system which was passed pg'-}

throughout the user community through peer contacts.
The use of free passwords worked well in allowing
potential users to experiment with the system aund learn 1its

capabilities at their own pace. Giving a potential user a
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Eﬁfﬂ.

N

free trial of the system precluded him or her having to go ML

TO0NG;

through the paperwork drill of submitting purchase orders to i X ﬁ

Gy

pay for the trial use. The bureaucracy involved in submitting ! ﬁj

h ,

O

purchase orders when only a minor amount of money 1is involved e

‘ SN

could have discouraged a potential user from getting involved .1{?{

aoals

N

.:,_-lg’«’.‘

with the system. el

ﬂﬂ:sﬁu

The DA Pamphlet came after EIFS was already well in use oA

POTNIN

by the Army. However, the document did provide an added level WAL

RIS

e/

of legitimacy for use of the system. DA Pamphlets are :hﬁz

e

T

guidance documents for Army staff. -

YA

The interaction with the field and their use of the b&ﬂ:

\f“fb!
system led to a sizeable inflow of dollars into USA-CERL to ; f}’

o~ J

1 develop specific applications. The 1nterviewee commented that R
| RN
| a sign that technology transfer is working is that users come Q?;“i
A

A
back to you to modify the technology to meet additional k?ﬂnf

A
Y ARAN .

specific needs they have. PO

Expected or Encountered Problems
The ETIS program was {initially set up on a minicomputer
with a relatively new programming language called C-language.
At that time minicomputers and C-laguage were not the standard
for the Army. Consequently, the Facilitlies Engineering
Support Agency (FESA) would not take over the completed system

to maintain and provide support to users. Normally, FESA

would provide such support to personuel at Army installations.
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This eventually led USA-CERL to set up the ETIS Support Center
at UIUC about 1981. USA-CERL provided such support until the e

development of the center. The development of the center also

)
netnt

solved another problem in transferring the technology outside o
T

the military. USA-CERL could not take money from non-Federal ﬁk

o

organizations to assist them in using ETIS. Transferring the Q;Q N
X
' Y 8y

support operation to UIUC would allow this exchange of funds !,_-
"\..'.'. ‘

and assistance to occur. Pty
r:fzi
The biggest expected problem was to get people xgxﬁg
- v

> AL

comfortable with using the computer. C-language was very L E
VA VRS

RO
flexible and allowed ETIS to be developed in a very user- {;?ﬁgl
Ry
friendly format. ;_;'_‘3-:'.:
r\'-'.‘_."_.-

PP

Criticism of EIFS tend to be the data is old or the 1
LN TN
NS A
system does not address their problems (i.e., civil works or -juj;\
- :‘ .r: .'.:.-
nonmilitary users). The criticism of old data is largely one {??{«
NN

of the lack of awareness by critics that the data is the best
available short of gathering brand new, site specific data.

Noumilitary use of ETIS was not as extensive as the

interviewee had expected. Although many individuals expressed
AR
an interest 1in using the system, many of them did not follow iﬁ 55
N
up on thelr expressed intention to use {t. The interviewee r\a:\'
A
AR

stated some of these individuals may be turmed off by the T
military perspective for the system.
The interviewee stated that he had heard about

distribution problems with technical reports. Some people in
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the field ¢laim to never have seen a copy of a technical
report even though they were an addressee on the distribution
list.

The interviewee pointed out two other things which
contributed to the successful transfer of ETIS. One was the
lack of technology available to the field. Anything they
developed would be welcomed and looked at by the field.
Secondly, The technology they developed was not overlapping
with any other military organization”s area of responsibility.
Consequently, they did not have to contend with any political

turf battles.

Improving the Transfer Process

The interviewee stated he would be interested in going
over to the support center for a short while to see if his
personal, soft-sell approach would work for non-Federal users.
He indicated we are too formal sometimes ia our approach to
convince users to use technologies.

The usability of the product is the key to a successful
transfer effort. It is important to obtain the input from the
real users of the system as opposed to the headquarters people

who may or may not be well versed in the problems facing the

field.
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The support center is currently

Using Outside Experts

OQutside experts were valuable in the developwment and
thioking about hiring a marketing consultant for ETIS through

refinement of the systen.

UTucC.
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The Role of Communications Within R

Technology Transfer Activities of the U.S. Army %)
Construction Engineering Research Laboratory 4
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Appendix I e,
Case Study Review: Construction Management Microcomputers ;\*&
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University of Illinois at Chicago
Department of Communicationus and Theater

Applied Research Project

Technology Transfer Activities of the U.S. Army Construction
Engineering Research Laboratory

Jeffrey J. Walaszek

Case Study Review: Construction Management Microcomputers
Date: 6 October 1985

Description of Technology

The use of microcomputers at construction sites can
assist U.S. Army Corps of Engineers personnel in more
efficiently managing the counstruction effort. The U.S. Army
Construction Engineering Research Laboratory (USA-CERL)
iatroduced the use of microcomputers at Corps offlces at
construction sites. USA-CERL currently assists Corps
personnel in flielding and using microcomputers, and in
evaluatiag commercially available construction management

software applicatiouns.

Timetable of Activities

313

USA-CERL began its research in 1978 at a time before the

microcomputers had been fully developed. Field tests of
software applications for construction activities were
iafciated 12 1981 at Wright-Patterson Air Force Base {n

Dayton, OH,. These initial applications were rum on

>
o e
a’-.‘

- “:.5 \(ﬁ;r

/

v '
/('_
(4

PSR

g

LN
g
-‘.

PN s
oy
W AR N

s

)

g‘
2

.
ele.

’ﬂ
‘s

LYY
v

AW
L4

PAA Al
Iﬁ .‘u’
o

YN
F'g
v

I g
e

% %
r.r‘r‘

)

’ o
q
B
2

L]

{'o{\
P - l' N
SRR

’
7

NS

.' K
AT
A




314

minficomputers. Transfer of the minicomputer systems began
shortly afterwards when seven additional systems were
installed at separate Corps construction field offices.

During this time the microcomputer technology was advanciang to
a point which made the minicomputer systems somewhat obsolete.
A decision was made at USA-CERL to go ahead with the transfer
efforts despite the systems already being on the verge of
obsolescence.

During this time, USA-CERL began research on using its
software applications on the newer microcomputers. The many
advances in microcomputer technology redefined the research
role of USA-CERL., It was no longer necessary for USA-CERL to
develop software applications as several construction
management applications were now commercially available. USA-
CERL become a microcomputer Iinformation broker of sorts and
advised Corps personnel on the benefits and disadvantages of
the new technology. Lab staff evaluated available
microcomputer systems and software programs to assess their
usefulness to the Corps and then transferred this information
onto the fleld. Transfer of the microcomputer-based
construction management systems began with the publication of

the "Microcomputer Selection Guide" in Juae 1983,
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Technology Transfer Approach
Informing the Field
USA-CERL s efforts to inform the field of the

microcomputer technology consisted of the following

P

activities:

B R
.‘ .“Iﬂ‘ ‘. ‘I\
(oY
}.

&
»

4

* Publication of "The Microcomputer Selection Guide for

s
.

[
»
e

»

v
> s _«
AR

Construction Management at Corps Field Offices," June 1983.
The quide was designed to introduce Corps personnel on how
microcomputers could be used in the fleld office, explained
microcomputer terminology, identified hardware systems and

software applications commercially available, and identified

how one goes about procuring a microcomputer within the Corps.
A secoud edition of the Selection Guide was published in 1985,

* The "Micro Notes" newsletter Is published by USA-CERL
three times a year. It contains articles written by fileld
users on how they are using microcomputers, new software
applications for construction management, and listings of
Corps-developed applications avalilable from USA-CERL.

* The Microcomputer Users Group was started as a way to
exchange information among Corps users of microcomputers. The

Zroup typically meets twice a year.

Implementation Strategies

The interviewee pointed out two things which are required

for successful technology transfer: 1) a product which is of
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value to the user, and 2) having spokespeople for the
technology who have credibility in the eyes of the users.

The value of the product was demonstrated to a few
individuals through the actual use of the product {ia the
field. USA-CERL funded the purchase and installation of the
minicomputers and software ia field offices at coanstruction
sites. Many of the software applications demonstrated on the
minicomputers were lucorported for use on microcomputers.
This demonstration approach resulted in the user becoming a
spokesperson for the technology. Typically, the field user
has a higher degree of credibility among his/her peers than
does a researcher. The users group furthered this exchange of
information from '""credible experts" as Corps personnel spoke
to one aaother on their use of the technology.

Researchers also need to have credibility in the eyes of
the users. The interviewee stated researchers gain
credibility by listening to field and learning about thelr
problems and their busiaess. USA-CERL researchers have long
been involved with construction managers and felt they had
that type of credibility.

The field” s eagerness to use the microcomputer technology
in counstruction offices attracted the attention of Corps
headquarters personnel. USA-CERL staff had solicited the
headquarters support for field use of the technology.

Headquarters recognition for the technology would make it
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easier for the field to procure microcomputers within thelir
own organizations. The groundswell of support from users in
the field prompted Corps headquarters to publish an
Engineering Regulation in June 1984 which authorized the use

of microcomputers at construction sites.

Effectiveness of Transfer Activities
Informing the Field

The Selection Guide was step one in the education of
potential users on the technology. Both the first and second
editions of the Selection Guide had to go into second
printings due to the numerous additiounal requests for it. The
newsletters were perceived to be very valuable in keeping the
users up to date on new applications in the technology.

Information disseminatfon activities were well received
and probably benefitted from an overall increased awaremness of
microcomputers within society. Microcomputer advertisements
on television and school children using computers and talking
about them at home have raised the awareness of computers by
adults. Socliety has become computer oriented.

[a the cases of both the newsletter and the selectlioa
gulde, exteusive mailing lists were developed. The
publications were sent to those individuals who were perceived
by USA-CERL to be able to bemefit from the technology and

those 1adividuals who requested then.
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Implementation Strategies
The overwhelming use of the technology within the Corps b

legitimized its use throughout the Corps and probably ;

encouraged others to use them. The newsletters and users Sl
» LY
A

group conveyed the notion that microcomputers are needed and -
EKF

accepted for use 1o the Corps~-a corporate recognition of the

need for the technology. Y
F.':f
P.\)..’
This corporate recognition idea was very strongly N
N,
.
4

emphasiied in the users group meetings. USA~-CERL specifically
tried to make the users group meetings an avenue for the users
to step up and exchange 1deas about what they did with
microcomputers. The agenda for typical users group meetiangs
consisted of two users speaking before the group to every one
technical person speaking from the lab. The idea was to
create this corporate recognition for the meetings--that these
were Corps users group meetings, not USA-CERL users group
meetings.

The users group work well within a decentralized
organization such as the Corps. Decentralized organizatious
leave the decision making to its subunits--such as Districts
and Di{visions in the Corps. The users groups provide a
mechanism for exchange of information among peers which allows
the individual decision makers to make well informed decisions

from credible information.

'

S

*
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The authorization for the use of microcomputers at g-
Ty
. ¥
coastruction offices provided by the Engineering Regulation “'Rfﬁﬁ
, o S
was effective in allowing Corps personnel to seek funding for ,{§S§%
o .’) 6»“
procurement of systems. The benefits of the technology sold
':-5:""./:'
the technology on its own merits. Demonstrated savings from v
VRS
peers using the microcomputers was a major motivation behind ’i%gft
v SR
the adoption of the systems. o
= T
f“:-\.r T
BTN
e
TS
Expected or Encountered Problems NN
-'\('\t‘\-'
A R
The decision to go ahead with the implementation of the
ATRT 0
PO
minicomputers created some minor credibility problems as \?cAF
L ‘.‘
AR
suddenly the lab was seen as shifting gears on its own ﬁk?k}
‘n ~
Al
techanology when it went to microcomputers. USA-CERL found !
AN
itself having to defend its decision to go with microcomputers ?$$b$:
-:'.._‘. -*\
every time a presentation was made on the toplc. \::';E:}:
‘k-f'-!.\{
In May 1985 the Corps headquarters requested USA~CERL to
.'".'.'-':‘.'
cancel the scheduled users group meeting until a clarification fbﬁf&:
S
-- ‘--\- .'h-
could be made on the distinction between a users group meetling RO
R
and a professional conference. Under existing Army guideliunes -
Fon
-.\ n\ »
conferences have to be initiated by a headquarters office and :ﬁc}m;,
AT
follow specific procedures on the makeup and number of RN
IS VENG
attendees. S
Prior to this time attendees of users group meetings ?h&
received a special invitation from USA-CERL. Those 1nvited ﬂb;
.':\':
were typically daily users of the microcomputers known to USA- [ )
o
o
s
"u' L]
L]
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CERL personnel. A decision was made that the meetings were in )

. .;.n
fact counferences and that each Corps District and Division 'p:l:ul'
would send one representative to the meeting. |§§

()
‘l“l“e
Nonusers often cite the time needed to learn the system
.{_,‘C'...
as a reason why they do not use mlcrocomputers. "People are :j;;
RO
so busy trying to get their heads above water, they don”t have ;;};
1AM
the time to reach for the lifesaver." The managers typically .
A
do not give thelr employees the time to learn the system. be?N
A
Some employees also think that time spent learning how to use :.,{-:':-\:
N2
a computer is wasted time that does not result in any
RASAY
noticeable output. Computer adoption is also restricted by $?H§
computer phobia--the fear people have of using computers. }?}$~
VA
The interviewee raised the issue of when does technology
GIE¥
"N,
transfer stop. In the case of microcomputers, the technology -&;3,
tele
YL Y
will continue to change. The Corps risks falling behind the :ﬁﬁk
N7 %
technology unless technology support activities are maintained (
L e
."}."._
after the research staff moves onto different research ;nf¢
\:_-.:,-,
missions. The users groups concept and newsletters need to be -?ﬂjx
R

maintained somehow by the Corps. Until the mechanism to do
this Is established, the research organization needs to
maintain {t.

Some users stated they did not receive copies of the
newsletter when it was sent through normal mail distribution
channels. USA-CERL discovered that occasionally individuals

would keep issues of the newsletter for their own reference

e " TR e " AT AT At A A A a o A e e e - . .
:J_: ::‘:I.‘ : \'I':}:-":-I‘_ .-:.-::./_‘:-:‘_. R ;.' \ ,‘.'_'.~:‘_.- S e e -

. ~ . . . LN O T R .
.r FPCACAT NN f G P A N SR AR LA S O Yy



PRARNE TN : -4 U RN A AL TR

321 Vet

purposes and not pass them on to the remaining individuals on S

S
the mail routing slip. ¢JQ \

Improving the Transfer Process

[

}@rl!l g
‘ o n O
>

Ny )

LY
I

%
oS

5
Fely

Overall, the interviewee thought technology transfer

activities were very effective. Some scheduling problems did

result in missed opportunities to make presentatioans to higher F-"g.
A S
D
level personnel such as conferences of Engineering Division AN
N
.‘c{-l 5*
chiefs. In addition to selling the technology to those ~5§r*
individuals who will be using it, 1t is also necessary to sell !?:Ea
AT
4 S
the technology to those individuals who make decisions on NG
SN
N
whether thelr people should buy microcomputer systems or fﬁ{ﬁ;
; A
should be using the technology. EJﬁf}ﬂ
NSRS
The problem of hording the newsletters could be resolved }E{ix-
R
N,
by sending a supply of copies to the appropriate office chief :¢:n§‘
with a cover letter asking him or her to disseminate them to NN
A
microcomputer users in the office. RN
Tt
AT
It was also suggested to get training classes on ..ﬂ?
microcomputer applications for construction managers V\;
e
facorporated into the Corps training program at the Huntsville ﬁ-;
.
LN ¢
gt |
Division office. Giving individuals time to learn to use #%by
microcomputers outside the office would relieve some of the ;
. o
computer fear and lack of time obstacles. BRSNS
-._'...'."- 3
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Using Outside Experts 4

The interviewee did not think outside experts were S
appropriate in this situation. A Madison Avenue approach to &ﬁ
communications activities would have been too slick for this
audience and would not have contained any credibility in the

eyes of the users.
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Listing of Interview Questions for Army Personnel
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Interview Questions for Technology Transfer

I appreciate you taking the time to speak with me today.

The Directorate of Research and Development is taking a close look at the
process involved in getting its technology into the hands of Corps and Army
personnel that could benefit from it. We're trying to find ways to improve
upon the technology transfer process, if necessary. I've been sent up here
from the Construction Engineering Research Laboratory to spend the next two
months looking into this issue for DRD. Dr. Choromokos suggested I speak
with you to obtain your perceptions on the techmology transfer process as
the programs and people you oversee are potential recipients of much of this
technology. I1°d like to ask you few questions.

For the purpose of this project I“ve put together a working definitiomn of
what technology transfer means to the Corps. I°d appreciate your comments
on the appropriateness of this definition., Technology transfer counsists of
two general activities: 1. Informing potential users of the existence of an
available technology and its applications, and 2. getting the technology
into the hands of the users in a usable form with appropriate technical

support.

What is your impression of the response by the field in using new technologies

developed by the Corps labs? Are the new technologies being effectively
transferred to the field?

What are some of the obstacles or problems that you've observed inm the
transfer of Corps R&D technologies to those Corps/Army personnel that fall
under your area of responsibility?

What could be done to overcome some of these obstacles/problems?

What do you feel is the best way to inform potential users about new Corps
R&D technologies?

What mechanisms are available within your organization that could be
used to convey information on new technologies directly to those individuals
working on programs under your area of responsibility?

We've spoken about individuals working on programs under your area of
responsibility, who are those people and how receptive are they to new
technologies?

I'm handing you a list of some of the programs and activities that make up
our technology transfer activities. Which of these do you feel are
effective in transferring technology to users? Why do some of these
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approaches work? Why don’t the others?

What can be dome to improve the technology transfer process? As a potential
user, what would convince you and your people to take advantage of research
products from the Corps labs?

What role might your office have in the technology transfer process?

I appreciate your comments and thank you very much for your time.
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Technology Transfer Activities of Corps of Engineers Research Laboratories
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1. Facilities Technology Applications Test (FTAT) Program--A five year, 29 S
million dollar program designed to demonstrate technologies in base support. Ry
R&D funds are used to implement technologies at installations to demonstrate

their effectiveness and cost savings. Similar demonstration/research

programs have also been established in support of civil works activities et
(Repair, Evaluation, Maintenance, and Rehabilitation--REMR) and in the area '

of combat suppo:'t (Air-Land Battlefield Enviromment--ALBE), o

k]
S
2, & 1,
P
DI

A e

2. Technology Transfer Test Bed (TTTB) Program--A program designed to
demonstrate the use of technologies at District and Division offices and to
get those offices actively involved in transferring demonstrated *
technologies to other Corps offices by identifying them as centers of
expertise for a technology area.

o

s ‘s w "
i
..:'l.
hhB

,‘f [
v

’

3. Publication of research findings in technical reports.
4, Publication of articles on research products in newsletters. Z%f}f:
5. Publication of articles on research products in technical magazines.

6. Use of authorization documents such as Technical Manuals and Engineering
Regulations to encourage use of new technologies.

7. Conducting workshops, training classes, and presentations on the -
application of new technologies. X

8. Use of audiovisual presentations such as videotapes, films, or slide S
presentations to inform potential users of a new technology. SR

9. Personal contacts between research staff and potential users. )
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Copy of Survey for Public Relations Professionals
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QUESTIONNAIRE FOR PUBLIC RELATIONS/AFFAIRS (PA) ACTIVITIES 327
AT ORGANIZATIONS CONDUCTING RESEARCH

Please answer the questions by placing a checkmark or the requested information in the box or space
provided.

The following questions are designed to identify how PA Offices are organized and statfed for con-
ducting PA efforts on research activities.

|. Who 1s primarily responsible tor PA etforts tor 41 under $100.000
research activities’ b)$100.001 to 5250.000
<) $250.001 to $3500.000

1) in-house PA staff at research center O 415500.001 to $-50.000

oyneytr e e

h) PA staft at parent organization a e -
| onbultanl P g 0 ¢) $750.001 to 51 mullion
<) oons . . .
. N S1 mllion to 32 mullion
dyno PA ettorts are conducted s -
on research actvities O g) $2 million to 35 mullion
 oth g h)over 33 million o
¢) other. it over $3 mullion. please state tigure '.ff:'.g‘
it answer d s checked off. please move on to _:.,:-_:
question 16. Comments: NS
Comments: N
i S. It PA activities are conducted by parent I
} organization, please e¢stimate what percentage of ,_\_.:";
2. How many people are assigned to conduct PA your PA budget is spent on research activities and el
cnorts) on the research activities of the organi-  tjeir organizations. percent ::::.:_‘,}
zation! I
AN
. AN
1) under 4 ) Comments: o
JERGE.! c
avitols 4 .
4116 to 25 . 6. [f your PA Office 1s large enough to be hroken
) 36 1o 50 a down into departments. dentify those titles which
M 5lto s =) best retlect the titles and duties ot PA departments
¢) over 7§ o n your office. Do this by piacing the number ol
\ over 75. please identify number individuals assngne(:_i to that d.e“partment in the
space next to 1t. It your PA Office 15 not broken
Comments: down into departments. please move on to the
next question.
sdriing
3. What 15 your PA Office called? 1) media relations
11 Public Relations a b)community relations
b (F;uzlll'c ;“:311'5 : d ¢) employee relations
~) Fublic intormation d) publications
d)4(_or Oftfice ott Lnr:sormanon) g ¢) special projects
ommunicatl 1 audio-visual communications -—
¢) Public Relations. Public Affairs O g) marketing _
) Public Relations and Advertising O h) advertising
g) Community Relations 0 i) technology transter
h)Other. . j) other.
4. What 1s vour total PA Budget including salaries
and expenses (do not include operating overhead
- - o Comments:
or other accounting indices used 1n overall budget-
ing tor the organization)?
1
e e e et e PR L P R B L _.\': NGt
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. List the number of people on vour in-house 8. Please check off those duties listed 1n question ;-g‘.
staff which have the following duties as their 7 which you contract out regularly. Place vour ﬁ:
primary responsibility. Place these numbers in the checkmarks in the contract column. Y ":.:
I . (
in-house column. In-house Contract OO W)
_ Comments:
a) PA office supervisor —
b)department managers ‘F;N
<) media hasion . ‘ o
d)writers 9. As the head of the PA Office. whom do vou RPN,
"
¢) editors report to. b ..":'
N wniter editors - a) chief executive officer a et
g) editonal assistants b)number two executive c T
hyillustrators ¢) administrative staff officer - DA
1) photographers d)department head g g
J) videotape specialists please identify department title. oo
| k) secretartes. clerks . ,-‘.‘_;
’ typists _ e) other - tile
’ ) technology transter please identify. : :,,:,,.:
| specialist AN
] -t -
, m) others. ;:-f_.;f.:
,\:,\:w.
) ) DTy
Please attach a line and staff chart for both the A
Comments . . -
' overall research orgamzation and your PA Office
: if they are readily available.
»
‘ The following questions are designed to obtain information on the research organization.
' 1 What fieldis) do vou conduct research im” Comments -
! Jrengieering Z ;
Fomedicine _ -
Croomputers = ::
Jrnatural sciences = 12 Identity the type ot research organization”’ [
P e socidl sarences — 4) government - - .
’ “'l"‘"(”““ - hicorporate - ; .
P ) ile sarences : <) nonprofit o . .
) b chemicals — drother. - . e
P voother SN
- s
Comments
13 How muny people does vour orgamization
employ to conduct or support research’
Hovw farge o vour orgamization i terms ot ats D under 7% o

Sarrent o annual rescarch budeet !

runder 2o midhon

tac it to S35 mailhion

Litd g

P s 3S to TS myglhon

o TS e~ 2 mdhon
D25t 23 mthien
s 2t S0 gmlbon 2
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by S to 130

<1 ST to 300

Jd1 301 to 300

e) S0 to TS0

1 73110 1.000
g1 1.001 to 2.000
h) 2001 10 3300
1 over 2300

trtroroynyeore g

. e e et P I IS
D et et Wt Tl DRIV ARTL IR
- - e St et .




329

The following questions are designed to identify PA efforts for research activities and their relative

importance.

14. Indicate the umportance of the following PA
tasks to vour organization by assigning a number
from | 10 35 on the space next to the task. Using
the scale shown below. a task assigned a | would
be very important to your organization and a 3
would be not at all omportant. Please add any
major tasks which do not appear in the list.

ren: moderatelv  somewhar not at all
important important imporiant jmportant imporwuant
] 2 3 4 3

arymedia relations: business and
technmcal publications
bimedia relations: general media
<) community relations
® tours
® open houses
e speakers bureaus
e others.
dremplovee relations
e publications
et counseling chief executive
f) assistance to others in the
organization
e speech writing
e answering information requests
e urticle writing editing
e designing visual displays and
graphic materials
e other.
g) participation in trade shows
hyadvertising. product publicity
1y pubhc issues identification
)1 tracking new technological
developments of competition

verv moderately  somewha:  noi ar all
important important important imporiant important
1 2 3 4

k) recruiting personnel
1) fund raising
m) other major activities. please list

I

Comments:

15. Estimate what percentage of time 1s spent by
your office on the following general categories of
PA acuvities.

a) media relations: business and
techmcal publications

b)media relations: general media

¢) community relations

d)employee relations

¢) assistance to personnel 1n
organization

f) technology transfer

g) other categories. please list

| 1]

Comments:

'
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The following questions are designed to identify the organizational mechanisms and tools used to trans-
fer technologies developed by the organization to potential users. Technology transfer efforts tvpically
involve first informing potential users that a new technology exists and then delivering the technology into

the hands of the user.

Most likelv. the primary responsibility for technology transfer will belong to some department other

than the PA Office such as technology transfer office or marketing department. It may be necessary for you
to consult individuals in such offices to obtain the requested information.

16 What oftice individual s responsible  tor
ensuring  the successtul transter ot technology
developed at your organization?

4) technology transter otficetr)

h)marketing department

<1 PA Office

dran assistant to the chiet executive

¢) research team that develops the
technology

ty other.

g) no one ottice or individual

(1ol

(era

Comments’

[T Of those individuals involved in technology
transter 1n vour organization. what percentage of
them have the tollowing protessional and or ed-
ucational backgrounds’

1) technical
h)ycommunications

o1 marketing business
dorlaw
¢) other.

Comments

¥ [dentufy the importance ot the following com-
munications tools to your organization in intro-
ducing 1ts technologies to potential users. Place a
number trom | to S on the line next to each tool
using the scale shown below:

verv moderately somewhat not at all
important important important mportant important
| 2 3 4 S

J) advertisements

frarticles in technical. trade. and
business publications

<1 stories placed in general audience
publications and newspapers

Jdrvideotapes

¢) displays at trade shows

) videoconterencing

very moderately  somewhat  not ar all
tmportant important mportant important imporant
l 2 3 4 <

g) sales people

h)individual contacts by research stytt
1) demonstrations brietings

]} newsletters

k) technology open houses

1} cable television

m) others.

Comments:

19 The tollowing techniques can be used to assist
users 1o properly implementing 4 new technology
[dentity the importance ot each techmique to vour
orgamzation by placing a number trom | to 3 n
the appropniate space. Use the scale shown hejow
In assigning numbers.

very moderately  somewhat not s all
important important mportant important importani
l 2 3 4 s

1) users groups-meetings of users
ot technology to discuss its use

b) support center statted with people
trained to answer questions

¢} training classes

d)videotape on using technology

e) videoconterences

) researchers answer questions by
phone

g) users manuals

h)service statf to assist users onsite

i) technology support provided by
manutacturer distributor of
technology

1) other.

Comments:
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20. What role could your organization's Public Relations/Affairs Office have in the technology transier N:&
process”?

Name o!f organization (optional):

It vou would like to receve a summary of the results of this survey, please write your mailing address i
the lines below

N v

.

o
.

y

.

.«

.S
A

2L A

Thank vou tor taking the ume to complete this survey. Please use the seif-addressed stamped envelope (o :.r:.a::
return the survey 1o et

"N

. * a®
Mr Jeff Walaszek KOS

. a e

U'S Army Construction Engineering Research Laboratory ]

P O Box 400§ ;:-\I-_‘} 1
Champaign. lllinois 61820-1305 it
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The Role of Communications Within
Technology Transfer Activities of the U.S. Army
Construction Engineering Research Laboratory

Appeandix L
Cover Letters for Public Relations Survey
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CONSTRUCTION ENGINEERING RESEAACH LABORATORY, CORPS OF ENGINEERS
P.0. BOX 4008
CHAMPAIGN, ILLINOIS 61820-1308

X/

CERL-ZP 13 DEC 985

SUBJECT: Request for Assistance with Survey

REPLY TO
ATTENTION OF:

Commender

U.S. Army Training and Doctrine Command
ATTN: ATEN-FE

Fort Monroe, VA 23651

1. The U.S. Army Construction Engineering Research Laboratory (USA-CERL) {s
continually looking for ways to provide better service to the installation
DEH. Providing informstion om new products, research findings, and services
available from USA-CERL and other Corps labs is critical to our ability te
support the DEH. We ask your assistance io .rying to find out how we can most
effectively provide such information to the DLH.

2. We request your approval to send five copies of the enclosed survey to the
DEH at five installations of your choice. The nine-question survey fis
designed to determine how the DEH staff currently obtains informationm and
makes decisions on using new techmologies. We will ask that the survey be
filled out by the DEH, and personnel within the following branches and offices
-- uti{lities, buildings and grounds, management, and the envirotmental

office. The survey will be semt out in early January. The survey should take
no longer than a maximum of ten minutes to fill out.

3. We would appreciate a response and a listing of the five installations
you'd like to receive the survey by 30 Dec 85. Any questions oun the survey
should be directed to Jeff Walaszek at 217-373-7216.

T

\/(Lc.v

-

\ m——

Encl PAUL J. THEUER, P.E.
Colonel, Corps of Engineers
Commander and Director

USA-CERL: Leadership Through Technology

o
s
*»
0

\}‘a 1‘.{'.}
] *..".
e ~

ar v
e e
N

)

b
h

o
A

5y
[
t ]

T v I )
[

-
Py

L]

v <
2

*
»

” '-.‘

YN
P SR
AR

VA
a_t

PR NN

Yy N




&
3

Ry UL Y o om0 s A LalvAST Oy ag on B .ﬁff Sl A AL AL
k : [l A \a.a\ LWl 7, .> \.\V\ e 1Y
KSR | oh s ass..ﬁﬂ“ AASBARAE, g S .ﬂ R R AN
=== RN SRS w. RAChRA \‘.. ”7 Ab& [, 2 r\ewr.fm 7.4 a..\s s
s Y AR AP . .v--n\ LAl e - -v-n-\l \\\\.\-\ —v’\f.).-
; A7
.I;..
“ N
- ....\
E ‘e
g A
? .“
. 3 -.-w
- - c > > oo N
3 (2 - B W v o N
o L M O W b el ...I.
. o< o ~ © By v
. - o ~ o 0 S
- X oM € 0~ '
: v 0 v v o et
X » .0 A o S
; (-1 o c
I o » <av
< - o v o IR
[U IR~ = Z W
b © o v IR
- L] ¥ U WD --. .
- o« N
s ¢ oo v Y
: < v . N
" E w o £ o e
5 g o oo
= O ~ - AR
g O w oo Y
K T o > e
K Y D> o v e Y
. O~ - .
. S ) «
= TR 3o
< L - E
K o -l E ©
K o s B0 o
2 v < &
@ @ "
K L o
2 ~ c < o
. ® O
P e ol >
< = o o
k ) >
> 3 )
: 80 & 3
oo v
- -
* [o 2 -1
e ¢ o
. “0
K 7]
h QU
‘ £~

pranp— i P - P papyay . e s - A B i -




> :l
i)
c
¥
335 c;:'::’:&i
2
T
SURVEY ON COMMUNICATIONS OF NEW RESEARCH AND DEVELOPMENT TECHNOLOGIES a-:" A
22X X
The U.S. Army Construction Engineering Research Laboratory in Champaign, [llinois. is trying to improve upon its efforts oy
to inform potential users about new technologies it develops. Please help us in our efforts by responding to this short. nine t’; ’
question survey. The survey shouldn’t take any more than 10 minutes of your time. We welcome and value your opinions.
%
o'"t' f
1. Check off the description that best reflects your current position. i
Director or Assistant Director of Engineering and Housing at Army installation N
- employed in Directorate of Engineering and Housing at Army installation ~

- employed in Corps of Engineers District/Division
other. please specify

r AL

2. Please check off the following ways you typically learn about new technologies related to construction, maintenance. vr
engineering activities?
- technical reports describing technology
Army guidance documents (i.e., Engineer Technical Notes)
— articles in Army magazines or newspapers
- articles in newspapers
— articles in trade publications

, _— LR

.- exhibits at conferences RN
demonstrations, briefings RSN

- workshops;seminars R

- personal contacts with staff from research organization o \
audiovisual materials (videotapes, slide presentations, audio cassettes, etc.) SN
newsletters (1.e., CERL Reports)

- wideocunferencing or teleconferencing
texthooks
others,

(o]

How would you preter to receive information on new construction and maintenance technologies? Check off the three
approaches which would benefit you most.

- technical reporis
- Army guidance Jocuments
- articles in Army magazines or newspapers
articles in newspapers
articles in trade publications
extubits at conferences
demonstrations: briefinys
workshops seminars
- personal contacts with staff from research organization
audiovisual materials (videotapes. slide presentations, audio cassettes. etc.)
- newsletters (1e.. CERL Reports)

videoconferencing ur teleconferencing *.
textbooks ~

~

—~ others. Y
-

4. Several non-print approaches to the communication of technologies are now being used. However. they require the aval- -—

I3

abibity of equipment or facilities. Do you have easy access to the following items” ‘_
3 4anch videotape playback unit Y N \
slide projector cued by audio signal in audio cassette Y N\ N
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- teleconferencing facility® Y N
— wvideoconferencing facility* Y N
— microcomputer or computer terminal with the capability to send

or receive electronic mail messages Y N

{please identify computer system(s) you use for electronic mail )

{*many hotel chains such as Holiday Inns are now offering these services.)

Check ott the trequency with which you read the following publications. Feel free to add any additional publications you
receive. Please comment on how often you read them also.

Read Every Read Never Do Not
Issue Sometimes Read Receive

CERL Technical Reports
- CERL Reports (CERL)
. FE ltems of Interest (USACE)
FESA Briefs (FESA)
Engineer Update (LSACE)
Military Engineer (SAME)
- Army R.D. & A (AMC)
. Benchnotes (CRREL)
1. REMR Bulleun (WES)
j. Engineerning News-Record
k. ASCE Civil Engineering
. Other publications. please write in name

g =

oM e o

. Which of the following clatms would most likely encourage you to try a new construction and maintenance technology”

a. improved efficiency of operations through timesavings
b improved product quality

<. reduced labor reduced costs of operation

d. other. please explawn below

If 4 new construction and maintenance technology appeared to be appropriate for use in your organization, when would
vou try it!

a. after imually reading about 1t

b. after evaluating additional information on the technology

¢. after technology was n use for some time and results on its use were available
d. after use of technology became mandated by higher authority in organization
¢ wother. please expiun below

~ What pnimary source of information would you depend upon for obtaining reliable information on a technology to assist
vouin making 3 Jecision on using that technology ! Select one item.

intormation published or provided by research statt that developed the technology
articles on technology publshed in publications not produced by research organization
peers whuch huve used the technology

higher level authonty withun your organization famuiar with technology

archutect engineering firm using technology

GSA stock bist

other. please 1dentify

T -
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9. Below are some construction and maintenance technologies developed by the U.S. Army Construction Engineering ":{: 2%
Research Laboratory (USA-CERL) in Champaign, IL. As best as you can remember, please check off how you found vut ;‘-}t,‘:‘&
about those technologies. P s

Heard about Heard about E’i.‘_'s:,. ;

it through it through Not Qﬁ )

Read briefings or word-of- familiar {:: G

Product about it workshops mouth with "~ o

a. Environmental Technical At b

Information System (ETIS)
b. Pavement Maintenance Manage-
ment System (PAVER)

R ,l,,

n N
. _ B .

Pl ol
5o
7

. ; M
¢. Construction Management O
Software ; :.:;..::
d. Ceramic Anode SO
e. 1391 Processor ‘? N
f. Concrete Quality Monitor INTNTN
g. Portawasher AN,
h. Building Loads and System -:'\.‘4-‘:;_:
Thermodynamics (BLAST) ,\\r-\':.\
N
Program oo
i. Computer Aided Architectural L :
Design System (CAEADS) ‘\;"'.*:'\:
j. Voice-Activated Inspection ._;f_: o
; System OO
‘ N
10. {Optional) Please sign your name and add your title. ::i:_:
L,
| Name: ROANGHE
, ,,: -~ (.\'..
Title: ;‘$~$\-
PNy
N

%

Thank you for taking the tume to fill out this survey. Please use the self-addressed, stamped envelope to retum the surveys to

‘ ':, o

P A

[ k)

; U.S. Army Construction Engineering Research Laboratory
| P.O. Box 4005
: Champaign. Illinois 61820-1305
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The Role of Communications Within

Techaology Transfer Activities of the U.S.

Army

Construction Engineering Research Laboratory

Appendix N

List of Survey Reciplients and Survey Correspondence
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Coding qf Survey Recipients for [nformation Exchange Study

No. Agency

AMC Installations~-S each

1-5 Aberdeen Proving Ground

6-10 Radford Army Ammunition Plant
11-15 Anniston Army Depot

16-20 Watervliet Arsenal

21-25 Fort Monmouth

TRADOC Installations--5 each

26-30 Fort Benning
1-35 Fort Eustis
36-40 Fort Jackson
41-45 Fort Leavenworth
45-50 Fort Lee

FORSCOM Installations--5 each

51-55% Fort Lewis

S6-60 Fort Stewart

61-65 Fort Campbell

66-70 Fort Drunm

71-7% Praesidio of San Francisco

Corps of Engineears--3 aach

76-84 Memphis District
85-93 Missour: River Division
94-102 Philadelphia Distract
13-11 Detroit District
112-120 Alaska District
121-129 Qhio River Division
110-138 Pittsburgh District
139-147 South Atlantic Division
148-19%¢ Savannah Distraict
157-169 Sacrasento District
166-174 Fort Worth District
190-198 Japan District
175-179 HQ AMC--5 each
180-184 HQ@ TRADOC--5 each
185-18¢ H@ FORSCOM--%5 each
USAREUR Installations--S5 gach
ViG:-v194 Vincenza
Fi95-%199 karlsruhe
200-2904 Heidelberyg
2085-209 Raumholder
210-214 Ansbach
215-2.9 <0 JSAREUR--5 each

RO R R R R R T S Rt R NI BB R N R e A A O 4
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