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Preface

The Pancl on  apport Organmizations for the Engineering Commu-
nity wasonc ot ..¢ subcommittees of the National Rescarch Council’s
Committce on the Education and Utilization of the Engineer. The
report of the parent committee has been published,* the work of this
pancl s presented 1n this report and should be considered as part of the
larger committee effort. In many cases, the findings and work of other
subcommuittees were used as the basis for the work of this pancl

The panel’s 1nitial goal was to identify and examine the support
organizations that cxist to meet the needs of both individual engineers
in performing their specific tasks and the community of engineers in
contributing to socicty as a whole. However, the panel perceived that
the identification of those ¢'irrent and projected needs of engineers that
affect their ability to perform was fundamental to any meaaingful eval-
uation of support organizations.

Recogmzing that the nature of the study preciuded an exhaustive
investigation, the pancel nevertheless set forth to identify those needs
that appeared to be most sigmificant to individual engineers and also
those that emerged as concerns expressed by the profession as a whole
The dentification and cvaluation of the surnort mechanisms existing

* Engmeenng Fducatron and Practice i the Unitad States Toundations of Our
Techno-Fconomic Fature (Washington, 1 O National Acadenmiy Press, 19851
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or required to address these needs then {ollowed as a logical outgrowth
of this first effort. In this identification, the panel made no effort to be
exhaustive and precise in enumerating all specific organizations,
rather, references were to generic classes or illustrative examples of
organization types.

Where support orgamizations did not exist to mect expressed ne«ds,
this lack was noted. On the other hand, it was considered beyond the
scope of this panel's work to propose new support organizations or to
provide extensive evaluations or critiques of existing groups

The panel was organized into five task force work groups, each deal-
ing with a different sector of the engincering profession: {1} academia,
(2) government, (3) industry, (4) private practice, and (5) society at
large. Each of the task forces considered factors that related both to the
sector and (0 individuals working within the sector.

Once the study was under way, the panel decided to address the needs
and support mechanisms of the society-at-large sector in a different
fashion because it was characterized by unique and diversified issues.
Furthermore, himited time permitted addressing only the media-
related segment of this area. Time constraints also precluded an exten-
sive consideration of legislative /regulatory/societal orgamzations and
their impacts on the engineering community Thus, these issues are
clearly identified *n the various sector reports as being of critical impor-
tance and are sugested as an area of further study

Thanks are extended to all those who contributed to the delibera-
tions of the panel. Particular appreciation is expressed for the lecader-
ship of the chairmen of the individual task forces and to Paula B. Wells
for her contribution in the preparation of the report The wisdom and
insight of Jerrier A. Haddad and Wilhlam H Michael, Jr., were of great
value in the integration of the panel’s efforts into the work of the parent
commuittee

Francis E. Reese
Chairman
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Executive Summary

Needs of the Engineering Profession
Common Sector Needs

Many engincening support needs were found to be common to all
the sectors-—academia, govcrnment, industry, pr,/ate practice, and
society at large—studied by the Pancl on Support Orgamzations for
the Engineering Communmity In a number of mstanccs, the support
mechanisms themselvcs werc also common Because of their shared
nature, a brief discussion of these common nceds and concerns seems
appropriate

Technical Competence. Maintaining technical competence has a
high prionity for practicing members of the engineer.ng community
Thisssue has becomc increasingly critical because of the ever-acceler-
ating expansion of scicntific and technical knowledge. This need not
only manifests itself in the cffective execution of state-of-the-art engi-
neering work, but 1 the informed review and quality control of such
work. Interestingly enough, practicing engineers express Iittle need for
continuing cducation resuicng i academic credit Short courses, sem-
inars, and workshops appear to be regarded as the most effective mech-
anisms fo. providing continuing technical education opportunitics It
must be rccogmzed, however, that 1- or 2-day semuinars merely skim
the surfacc of a new technology To be successful, they must leave the

14
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2 SUPPORT ORGANIZATIONS

enginceermotvated toward turther study and well informed concerning
additional teehnical or mstructional resources

A number of support orgamzations address thisneed Therr etfecuve-
ness depends upon the mvestment of ume, cttort, and moncey that
individual engincers or the employer are willing to dedicate Typical
support orgamzations mclude professional societies, technieal soci-
cties, cducational mstituuons, rrade associations, and government
agencics

Information Exchange. Thcrapid, simultancous, and mulutaceted
advances occurning 1n scientific and technological knowledge have
resultedin a formudable informaton overload tor practicing engineers.
The wealth of technical hiterature 1s overwhelming and mcereasingly
unmanagcable due to volume and diversity Yet engineers are expected,
practically instantancously, to know of, understand, and usc new con-
cepts, new matcerial, and new constraints

Fortunatcly, as the votume of rapidly changing technologies grows,
communication means arc also improving rapidly Computer/word-
processing systeims can now transfer vast amounts of information, and
access tesuch information 1s becoming more readily available

This rapid trend toward computenizatior. has resulted 1n a major
corollary need cechnical competence 1in the computerization process
1tself This need 1s parucularly signihicant to pracucing engmeers who
were not exposed to compute: skills as part of therr academic back-
ground

Tue support organizations that must meet this nieed are similar to
those related to maintaiming techmceal competence, and include the
professional and technical socicties, ~ducational stitutions, govern-
mient agencies, and the media

Professional Development. Engincers regard themscelves as profes-
swonals and as snichteel anceed to assocrate with their colleagues for the
purposc of strengtheming therr protession as a whole, 1denutying and
resolving common problems, presenting a positive image of engineer-
ng to the general public, examming opportunities tor carcer develop-
ment, developing policy statements related to their profession, and
sharpening therr professional skalls

Engincers also have an ongomg need to n-aintain a stiong sense of
pride and conunue the contributions to society that are hallmarks of
the engineering profession This atmosphere requires mteractuon
among the vanious engmeering disciplimes employed 1 the vanous
sectors of the engineermg communuty

Frequently, the urgency of mamtaiming technical competence over-

15




LXECUT!VE SUMMARY 3

shadov., s the need to enhance the stature and contnibution of the profes-
sion as a whole The nrofessional and techmical orgamizations must
take the lead 1n mecuug this need, although engincening educational
nstitutions also should scek to establish the concept of protessional-
1sm as part of the educational process.

Professional Standards. Professional standards and cthics are sub-
jects of major concern to all enginecers, n regard to both intraprofes-
stonal cc,dect and responsibility to the public Daffering from the
questica o! general ethics, which involves basic philosophical ques-
tions about human existence, professional ethics involve guidelines for
the sol-ation of ethical problems related to the practice of a profession,
problems that anse from day to day for 1ts members Codes of cthics
have been developed by the vanious technical and professional engi-
neering organizati~ 1s, but a strong need for review, interpretation, and
discussion of .he- . standards appears *o exist within all engineering
sectors, either 1n 1e sector as a whole or in its individual engincers
This need has been acccntuated by isolated but widely publicized
instances of unetincal conduct on the part of prominent engmeer: .

There also appears to be an acknowledged need for greater emphasis
on cthics within the engineering college curriculum Engincering stu-
dentsgenerally demonstrate ahigh degree of interest and concern when
given the opportuuity todiscuss ethics within the profession

The professional and technical socicties are the basic resources for
promulgation and momtoring of codes of practice and ethical zonduct.
State registration laws providc the legal framework for entorcenient of
those standards affecting public welfare and safety, but the question of
intraprofessional etincs and conduct 1s frequently outside that domain

Existing support orgamzations include professional and techmical
societies, engineering cducanonal institutions, state legislatures, and
state boards or registraticn

Specific Sector Needs

Although shanng these common concerns, cach sector of the enga-
ncering profession is also characterized by a umque set of needs For
example, marketing development skills are vital to the engineer 1n
private practice and in some types ot industry but of lesser concern to
cngineering college faculty or gevernment employess On the other
hand, opportumiies for attending professional meetings and seminars
may be rauch more hmited for faculty ard government engineers
becausc of legislative, funding, and/or administrative regulations

Financial compensation 15 another example of varying needs The

ERIC 16
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marketplace generally determines pay scales m the private scctor,
whilc compensation 1 the publie scctor (government or academia) 1s
usually determined by legislation.

Some nceds, while common in a general sense, are secter-specific
with regard to prionty and significance Management capability, for
example, 1s noted as an essential skill by all scctors, particularly as
related to ongoing carcer development. The private practice group,
however, viewed this nced 2s absolutely entical to the contirued via-
bility of the sector itself. Becausc of this intense concern, 1t 1s included
as a spectfic concern of private practice engineening

It 1s interesting to note that the needs of onc sector of the enginceering
profession may potentially conflict with the needs of another sectos
Although government-employed engineers express a desire to increase
their state-of-the-art technical competence by performing hands-on
technical work, negative pressures are exerted by engineers 1n private
practice who regard this type of technical involvement ar competition
and therefore threatening,

The following summary presents those specific needs identified as
significant to » particular sector of the engincering community (These
needs are 1n addition to the common needs and concerns previously
described. ) Detailed discussion of the rationale supporting cach sector-
specific need, as well as the may - support organizations and mecha-
nmismsrequired tomeet those need  sincluded 1n later chapters of this
report

Academic Sector. The Academice Sector Task Force, comprising
representatives ot both academia and other arcas, 1dentified the needs
and support orgamzations and mechanisms felt to be most important
for both the individuals within the academic community and/or the
acaa mic community as a whole. These were as tollows

1 Improved identification and deseription of engmceernng as a pro-
fession and preparation for success with engineering curricula for pri-
mary and sccondary school students

2. Establishment of pre-engineering program structure and stan-
dards for jumor, community, and other colleges

3. Mceting the financial needs of undergraduate and graduate engi-
ncering students, which are intensitied by the nigor and duration of
engineering degree programs

4 Availlability of high-quality, cffective, up-to-date curncula for
undergraduate and graduate students

5 Improved financial compensation packages tor engmeenng
faculty
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6. Provision of adequate mstructional support resources tor engy
neering faculty, including physical tacilities, support staffs, and equip-
ment.

7 Support to maimmtan continued technical competence, profes-
sional recognition, opportunitics for advancement, and assurance of
stablity.

© Admimstrative and operational support for engmeering educa-
tioal institutions

9. Long-range planning tor engincering education institutions

Government Sector. The Government Sector Task Force com-
prised federal, state, and local government engineers who have been
addressing similar issues on a continuing basis. The group identified a
aurrber of primary necds and the support mechanisms to fulfill such
needs beth for the individual engineer and tor the entire engineering
profession within the government scctor Incestabhishing these primary
needs, the various levels of government—federal, state, and local—
were recognized, and those needs pertinent and common to all levels
were given priority. A hist of those needs follows

1. Attainment of requisite management skills to enable discharging
the supervisory and admimstrative responsibilities inherent i publhic
administration.

2 Attainment of communication skills to ¢nable cftective nter-
change with the public

3 Maintenance and enhancement of technical engine cring skills 1n
the face of a lack of incentives and mdifference by nontechincal man-
agement.

4 Enhancement of professional development to permit generating
and maintaiming an atmosphere of trust and confidence with the
public

5 Recognitinn of the contribution of government engimeers 1n pro-
tecting the heaith and welfare of the citizenry through publie works

6 Opportrnities to perform sufficient in-house technical engineer-
ing tasks to perm:t maintenance of techmcal eapability, while continu-
mg to utilize an appropniate level of engineening resources from the
private scctor.

7 Improved working chimate, including job stability, opporiunties
foradvancement, salanies, and personnel operating regulations

8 Deveiopment of necessary skills 1in establishing and administer-
ing policy to serve the public interest more effecuively m a regulatory
role.

15
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9 Additional interface between engineers in the private sector and
thosc in government to facilitate better understanding

Industry Sector. Bcecausc of the diversity and magnitude of the
industry segment of the engincering community, this task force uti-
lized questionnaircs as a m-:ans of obt~.1ning a conscnsus regarding the
needs of the engineer n industry Five specific industry groups were
included in the survey: zcrospace, aluminum (metal processing),
chemical/petroleum, electri: power generation, and clecuronics/ com-
puting.

Anattempt also was made (0 include the automotive and steel indus-
tries, but their particular circumstances during the time frame in
which the survey was conducted precluded their participation In addi-
tion, representatives of the construction industry were provided with
the results of the survey and subscquently expressed concurrence with
the conclusions.

A basic study questionnaire was developed by the tas” force and
distributed through key individvals to the various industry groups.
These individuals, in turn, probed the viewpoints of both management
and practicing engincers with regard to nceds and available support
organizations. Seventy-five companies responded to the questionnaire.
The results were analyzed to determine which needs were perceived as
most important, as well as to 1dentify the key support organizations.
Scveral of the needs expressed n the questionnaires were also identi-
fied by other sectors, including technical traning, increased emphasis
on professional standards, and professional development. The adds-
tional necds stressed by the industry sector are as follows:

1 Opportuaities and techniques for open communication and data
cxchange between companies to encourage advancement of technol-
ogy while maintaining competitive and proprictary positions

2. Rescarch and development capital for high-nisk but potentially
high-benefit engineering projects

3 Opportunitices to obtain positive visibility and appreciation from
other professionals and the public for engineenng achievement

4. Recruitment opportunities to identify and acquire qualified per-
sonncl to fill engineering po-1tions

Private Sector. The Private Scetor Task Foree comprised both con-
sulting engincers and key staff representatives of two professional orga-
nizations Togcther they .cached a consensus regarding the primary
neceds of engineers n private practice, resulung both from cor~ ...
common to all sectors and from 1ssues unique to this group

19




ERI

Aruitoxt provided by Eic:

EXECUTIVE SUMMARY 7

This sector 1s somewhat unusual i that the engireenng component
of each firm 1s the complete organizational entity; 1t 18 not asegment ot
a larger orgamzation, as 1n the casc of the government, 1ndustral, and
academic sectors The constraints onengineers inthis sector are gener-
ally external, and resolving those constraints involves the organization
asawhole.

In addition, most private practice engineening firms are small busi-
nesses; 80 to 85 pereent have fewer than 26 employcees. In such firms,
the principals/owners are both the technical experts and the business
managcers. The following list of specitic needs reflects these special
characteristics of the private sector:

1 Development of management skills essential to maintaining a
profitable operation.

2. Education and training of consulting engineering firms in tech-
niques and strategies that will permit them to successfully compete
both with their peers and with the growing number of private comya-
nics and public agencies currently offering to provide ~ervices that were
once the exclusive provinee of the consulting profc.sion.

3 Development of adequate nisk management tools to enable engi-
Neers 1n private practice to minimize exposure to risk, to avoid claims
fordamages, and to defend themselves 1n the event of htigation.

4. Guidance and assistance 1n achieving versatility and profitability
while maintaining integnty and objectivity 1n the face ot sigmficant
change related to nontraditional interpretation of the roles of the pri-
vate practice enginecr

Support Organizations fer the Engineering Profession
Common Sector Support Organizations

Since there  astrong thread of coonmonality of needs inthe vanious
scctors, the accompanying commonal.. v of suj port orgamzations 1s
not surprising. Furthermore, these same support orgamizations play a
major role 1n addressing the needs specific to cach particular sector

Onc of the most 1interesting and perhaps most important findings
of this study 15 the degree to whieh the engincening community 1y
dependent upon various components of society at large for responses
to1ts needs

Government, both legislative and admimistrative at all levels, broad-
spectrum educational mstitations, financiel and legal entities, the
media, written and clectronic—all of these entities play a sigmficant
role 1n the support {or lack of support) ot the engineenng community
Through all sectors, the dependence on support from orgamzations 1n
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thesociety at large isapparent The broad development of coneepts and
approaches by which this support can be gencerated or increased 1s
beyond the scope of this study However, the general lack of pubhie
understanding and appreciation of engineers and engineenng 15 dis-
cussed 1n the chapteron society at large Furthermore, the report of that
task force concludes that there 1sa major information gap withregard to
engineering and technology, ti.e media often have trouble producing
accurate information related to saientifiec or technological data The
single biggest problem in overcoming this information gap is perceived
to be the media’s lack of casily accessible sources—responsible cxperts
able and willing to answer questions, articulately and factually, on the
fast-breaking developments 1n our increasingly technological society

The panel took special note of the role played by voluntary engineer-
ing associations and socicties in support ot bot™ the individual engineer
and the ¢ngineering profession There are over 50 individual socicties
and associations at the national/international level representing the
interests of and providing support to engincers and engineening Typi-
cal of tihe support provided are development and dissemination of tech-
nical information; continuing education seminars, symposia, and
home study; salary surveys and employment guidelines, genceral news
and information about the profession, a specific technology, or area of
practice, college scholarships in engineering; precollege guidance, rep-
resentation of engineering interests i public pohicy before legislatures
and government agencies, public information about engincers and
engineenng achievements, honors and awards for engineers and engi-
neerng; cmployment referral services, setting of technical standards
fr engineening practice; assistance on matters relating to engineering
practice, personal and business services (mmsurance, car rental, cte.,
devceloping and enforcing standards tor engineering education, and
many more, depending on the interests of members

The engineering socicties and associations fall into four major group-
mgs First, there are those focused primartly on an estabhished or
emerging engineering discipline. The Amenican Society of Civil Engi-
ncers, Amenican Society of Mechanical Engincers, Institute of Electn-
cal and Electromcs Engineers, and the Amencan Institute of Chemical
Engmcersare commonly referred to as the “founder societies”, they are
the foremost examples of this tirst group. Such sociceties traditionally
have been most concerned about promoting the exchange of technical
mnformation 12 the diseiphne concerned Concurrently, they have
engaged 1 technical and professional activities of mnterest to their
members, including estabhishing technical standards, setting stan-
dards of professional conduct, promoting the public image of engineers
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and engineernng, cnsunng the quality of engineering education pertain-
ing totheirdiscipline, and many other matters, depending on the inter-
est of their members at any given pomnt

The second group of engineening socicties and associations are those
focused on practice in a broad occupational ficld Examples in this
category are the Society of Automotive Engincers, Amcerican Institute
of Aeronautics and Astronautics, American Society for Agricultural
Engineering, American Society of Naval Engineers, Amencan Institute
of Plant Enginecers, American Raillway Engincering Association, and
American Society for Engincering Education, among others. This
group develops and promulgates technical and nontechnical informa-
tion about engineering practice within the yccupational area con-
cerned, but also engages 1n other technical and professional activities
based on the interests of «ts members.

The third and fastest-growing group includes those organizations
focused on a specific technology or group of technologies or upon one of
the specific materials or forces of nature referred to 1n classical defini-
tions of engineering Examples of this group are the American Society
of Mctals; American Society for Heating, Refrigerating, and Air-Condi-
tioning Engineers; Socicty for Plastics Eagincers, American Nuclear
Society; American Welding Society; American Society of Safety Eng-
neers, Society of Manufacturing Engincers; Association of Energy Engi-
| neers, and many others. They engage ir activitics to promote the
development and sharing of the body of cngineening and scientific
knowledge neressary to their specific technologies and, as do the oth-
ers, pursuce other technical and nontechnical goals 1n accordance with
the interests of their members.

The final group is composed of those associations and socicaices
formed cither by individual engincers or by groups of societies to
accomplish a specific purpose. The National Society of Professiona!
Engincers was formed to promotc the professional and nontechnical
interests of engineers and the profession with emphases on professional
standards (registration and cthics), the image of engineering, the qual-
ity of engineering, and involvement in public policy The Accreditation
Board for Engincering and Technology (ABET] was formed to accredit
enginceering education programs and to scrve as the quality control
mechanism for engineenrg education. The National Council of Engi-
neering Examiners (NCEE)} was formed to coordinate the state licens-
INg process

From timce to time, attempts have been made to form an umbrella
organization to represent the entire profession, much as the American
Medical Association 1s seen by some as representing the entire medical
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profession However, given the diversity ot iterests and purposes of
th< individual engineenng societies and associations noted above,
unibrella or unity engineenng organizations have achieved nuxed
results The major ditficulty appears to be in deciding on which 1ssues
and by which methods the umbrella should represent the protession.,
The recent restructuring of the Amencan Assocition of Engineering
Societies (AAESY appears to be merely an extension of past experiences

Both on purely technical 1ssucs and on nortecl =.cal pubiic policy
1ssues, there are almost always a variety of possible options that respee-
tive clements of the profession may consider acceptable and even pref-
erable itisdrfficult to distallall options to produce a single solution for
which an umbrella group can represent the enure profession The
diversity of views expressed by individual engineening societies :s most
often complementary or equally acceptable Seldom 1s there outright
contradiction Furthermore, it 15 doubtful whether distillation of
options toproducce a single solution 1s even possible, .ven the nature of
engineering And, if 1t were possible, 1t 1s uncertamn whether ic s desir-
able The pancl has therefore concluded that an umbrella engincering
society is nct likely to be a major support mechamsm n thencartuture

It 15 estimated that approxunately 30 nauonal/mnternational engi-
necring societies and assocations reprsent approximately 1 million of
the 1 4 million practicing enginceers in the United States (sce the report
of the Pancl on Infrastructure Diagrammung «and Modeling) That esu-
mate, however, results from an aggregation of the individual member-
ships of the socicties and does not take mto account overlapping
memberships Forexample, it is not uncommon tor an engieer to hold
memberships 1n as many as uve separate engimneering socIcties or asso-
crations, depending on his or her individual 1nterests or needs No
known purging of overlapping memberships among the engmeerng
societies has been accomplished, however, a reasonable etimate of the
actual number of engineers represented i y professienal/technical engi-
neering socicties 1s 400,000 to 600,000 If this estimate 15 aceurate, 1t
mecans that only about one-third of the practicimg engimeers 1 the
United States Have direct access to the support oftered by those soci-
ctics

Because the activities of protessional/technical engineering soci-
cties retlect the mterests of their members, 1t 15 not surprising that the
pancel discovered no vverriding discontent as to therr support tor mdi-
vidual engineers or for the protession

Thesigmficant conclusionof the panclis that protessional/technical
CNEINCCTINg SoCICties, &s voluntary associations or their members, have
reflected and will continue toretlect the mterests of those members As
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such, they are dynamic organizations whose activities vary as therr
member m-ercsts vary. Thein torm, composition, and acuv ties are
app.opnately determined from within and are not readily subjecet to
prescription by outside groups, unless that prescription reflects on
active or latent intercst of the members

Specific Sector Support Organizations

Review of the sector-specific support orgamzations identified ven-
fies thc strong rolc playcd by the professional and technical societies
<heir functions are not only relatcd to thosc technical needs unique
within the sector but to the rclationship of the sector to the society at
large An additional commonality is evident 1n those nonengineering
support organizations identificd by each scctor task forcc

Academic Sector. A numbecer of support organizations have been
identified that attempt to respond to the needs of the academuc sector

Orgunizations
Professional/technical socicties Engincering institutions
Lcgislative bodies /1ay boards University/college
Government agencics administrations
T'rivate foundations Industry
Media ABET
Mechanisms
Modcl curricula Program standards
Industrial interaction Co-op internship programs
Grants and schiolarships for Program funding
tuition Sponsored rescarch
Accreditation standards Professional/ technical
Grants and subsidics tor meetings
programs TV and radio

Publications

Herc, as in the case of the government scctor, many of the needs of
cnginecrs in academia m st be met by organizations external to the
enginecring community Of particular importance 1s the support pro-
vided through the allocation of adequate resources for sound engmnecr-
ing programs Also important 1s the correct interpreiation of
cngincening and the engieering curricalum to potential students and
their advisors and counsclors
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Government Sector. The support orgamzations and mechamsms
that exast for meceung the vanous special needs of the engineer m gov-
ernment include the following

Organizat.ons
Emvloying orgamizations Protessional/technical societies
Educotional institutions Media
Trade associations Legaislative bodies
Mecharmisms
Academic curncula Conferences and seminars
Conunuing education courses Hands-on traiming
Professional meetings Public acknowledgment and
Improved compensation support
packages Streamlined regulations
Interactions with nonengineers Codesof ethics

Work standards

The number of support organizations outside the engineening com-
mumty 1s sigmficant The government engineer 1s particularly depen-
dent upon positive atatudes 1n society at large for a good working
climate and for recognition of work well done

Industry Sector. Thc industnal scctor Wdentified the following key
support organizations and mechamsrs

Organizations

Employing orgamzations Professional/technical societies

Government agencies Investment groups
Mechanisms

Workshops/seminars Guidance programs

Techmcal publications Tax incentives

Grants Loans

Achicvement awards Press releases/documentances

Annuportant function of external support orgamzations required by
the industnal sector 's the acknowledgment of the contnibutions of
industry to the quality ot Iifc and growth ot the economy and the
corresponding recognition of what makes these contnibutions possible

Private Practice Sector. Thc kcy support orgamizations and mecha-
msmsdentified by the private sector include the tollowing
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Organizations
Professional/technical societies Trade assuciations
Educational nstitutions Liability insurance carners
Investment bankers Legislative bodies
Government agencics

Mechanisms
Continuing education Technical hiterature
Semnars/short courses Model contract documents
Academic curricula Procurement procedures

The private sector 1s affected sigmficantly by the pubhic at large,
which in effect 1s its clientele. —onsequ .ntly, support orgamizations
play an important role 1n advising the public of the role of consulting
engineers and 1n documenting the positive contribution of this sector
of the engineerning communaty

Conclusions

‘rhe detailed work of the Panel on Support Organizations for the
Engineering Community has been documented in a series of reports
that present the findings of each sector task force (Chapters 1 through
5). Foran understanding of the needs and support organizations for cach
sector, the reader is directed to these chapters. However, a number of
significant gencral conclusions can be drawn from these reports:

1. A wide variety of needs exist for each :ctor of the engineering
community, which must be met by specific types of support organiza-
tions

2. There is a significant degree of commonality 1n the statement of
needs of each sector, substantiating the concept of enginecring as a
unified profession despite the wide diversity of engineeriny <kills and
knowledge.

3. Similarly, there are many support organizations that serve the
broad needs of the engincering community

4. Each sector of the engineering community must deal with a
unique set of constrainrs and influences; as such, each possesses special
needs that must be met through its own network of support organiza-
ticns Many support organizations, however, are responsive to needs in
several sectors

5. The technical/professic.aal organizationsappear to be quite cffec-
tive in mecting the needs of the engineering community To a fair
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extent, however, the effectiveness of their support 1s based upon the
participation of the organization’s membership or cn the ability of the
organization to communicate to nonmembers the availability of the
support mechanisms.

6. Thenonengineering suppor: organizations are felt to be much less
effective in meeting the needs of the engineering community, largely
due to a lack of comprehension of what constitutes engineering, an
adverse perception of how engineering has served or is serving the
public, orafailure to understand the needs that exist in the engineering
community.

7. Magnifing the problem of inadequate nontechnical support is
the fact that the engineering profession is highly influenced by the
public sector in the manner and extent to which it contributes to soci-
ety. Legislative, financial, regulatory, and administrative constraints of
the society at large are present for every sector, and the degree to which
they affect the optimum use of engineering skills and knowledge 15 of
major voncern to the profession.

8. Engineers and engineering have not received media coverage
reflecting the quantity and quality of their contnibutions to socicty,
principally because of the current lack of access by journalists to credi-
ble sources of information

9. Similarly, the educational institutions are playing an active and
effective role 1n mecting the needs of the engineering commumity.
However, individual organizations often have geographical or other
constiraints on the breadth of the population they can serve Further-
more, in continuing education a dichotomy exists between academic
emphasis on degree programs and the practicing engineer's need for
traiming by means of short courses, seminars, ctc , which are gencrally
nondegree programs.

10. Trade associations are particularly supportive in the industnal
sector and most frequently affect the activities of the profession as
opposed to the individual engineer

Recommendations

1 Effective, long-range contributions to socicty by the individual
engieer and the engineening protessic.. are highly dependent upon
improved support tfrom sccicty at large New and mnovative
approaches must be developed for this long-recognized but nade-
guately addressed need The techmcal/professional socicties, the
National Academy of Engineering, and other organmizations in the engi-
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neerning community should give particular emphasis to this area in
cstablishing their prionities and programs.

2 The engincening commumity should take immediate steps to
develop a national network that would provide journalists with access
to information about engincers and engineering The National Acad-
emy of Enginecring appears to be a strong candidate for the leadership
role 1n establishing such anctwork

3. Although in most cases there docs not appear to be a need to form
new types of support organizations, many of the existing orgamzations
and the accompanying mechanisms critically affect the ability of engi-
neers to contribute to societv These organizations should continually
reexamne their programs for adequacy 1n terms of the changing needs
of the enginecring profession Thev should also look beyond therr cur-
rend constituencies, seeking ways tc broaden their availability and
service to the engincering community as awhole

4. Theissueof the technology explosion as it affects the ability of the
engineenng profession to optimize 1ts contributions to socicty should
be considered an 1tem of major concern. Existing organizations should
recvaluate methods for providing better access to their support for the
individual engineer, they should also provide for communication and
discussion of the implications ot such ar explosion to society at large
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The Academic Sector

The Academic Sector Task Force focused its efforts on two 1ssues:
identifying those needs of engineers that reiate to academia and identi-
fying and evaluating the support organizations/mechamsms it felt
were most irportant for individuals within the academic community
and the academic community as a whole. This chapter presents the
findings of the task force, which are summarnzed in che sections below.
Each section discusses a need {or needs) identified by the task force,
existing support organizations/ mechanisms relating to that need, and
recommendations for improving the support currently being provided.

The Need to Inform Precollege Students About Engineering

Most precollege students have a imited understanding of engincer-
1ng as a profession, in part because most precollege faculty and coun-
selors do not have enough information on the subject to advise their
students cffectively. As aresult, many students are ill-prepared to enter
engmeenng curricula. Both of these problems must be addressed if the
protession is to develop a solid reservorr of highly qualified students
who consider engineering to be a desirable college curnieulum choice.

A number of support orgamizations and mechani< ms currently exist
for tackling these problems.

16
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Organizations Mechanisms
Administrators/teachers/ Television and radio
counsclors Motion pictures
Engincering institutions Industnial interaction
Professional socictics Newspapers and periodicals
Media University interaction

From the studies of the task force, however, it appears that the sup-
port orgamzations do not use the available mechanisms to introduce
information on careers in engineering that is needed at the primary and
secondary school levels. At best, college/university catalogs aresent to
counselors’ offices and to local professional society members. Practic-
ing engineers or university faculty may make presentations to inter-
ested students in advanced mathematics or physics classes o1 on such
occasions as National Engineers Week. But there is no structured pro-
gram to disserninatc information about or promote nterest n engi-
neering at earlier stages of schooling.

The task *force recommends that a concerted cffort be mounted to
inform precollege educators about enginecring as a profession and to
stress the importance of developing a middle school/high school cur-
riculum that will prepare students for acollege engineering curriculum
as well as stimulate their interest 1n engineering as a career choice To
achicve this objective, school districts may wish to designate an
administrator who could assume the responsibility for these curricu-
lum matters.

The task force further recommends that aleading role 1n these efforts
be taken by the professional socicties Programs should be developed at
the nationallevel for distribution through the media or for presentation
by local professional socicty members And the socicties should
increase their preparation and distnibution of engineenng career guid-
ance brochures to describe the responsibilitics and activities of engi-
ncers who are members of that society

The American Association of Engineening Societies (AAES) should
consider assuming a major role 1n the development of curnicular infor-
mation for use n precollege schools It tlus informaton 1s presented
cifectively in an engaging tormat, 1t may be sought by pre o' e educa-
tors and counsclors On a regional or local basis, engincenng institu-
tions could - 'so ass1st1n the delivery and explanation of the matenal

Finally, practicing engineers should make an ctfort to describe and
define to local precollege educators the role of an e.:gineer n the “real
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world.” Such information transfer mught be carned out most cffec-
tively duning informal events like open houses Currently, these events
are usually held for students, but they are often less uscful than they
mught be because they do not focus on any specifie profession.

Establishment of Pre-engineering Progcam Structure and Standards

Increasing numbers of cngineenng students are choosing to began
their formal college education by spending the first two years of their
undergraduate program at a local junior, commumity, or other college
Students cite several reasons for this choice: insuff-cient funds to
attend an out-of-town engineering school for four ycars, lack of matu-
rity or sclf-confidence when faced with the demands of a university
environment, indecision about making the commitment to a career in
engincering, or mability to gain admssion directly 1) an engineering
program because of deficient secondary school preparation or perfor-
mance Yetmany students following thispathultimately wishtocarna
bachelor’s degree n engineering. To achicve this objective, the pre-
engincering programs 1n which they are enrolled must prepare them in
such a way that they will be accepted for transfer and can continuce with
the advanced phases of a full four-year engiecerning program

This need can be best served b those organizations that are currently
responsible for and involved in enginecnng ecducation on both local and
national levels, as well as by state bodies that exist or could be created
to coordinate and promote interinstitutional cooperation. Such organi-
zations and the mechamisms that might be employed for these activi-
ties include

Organizations Mechanisms

Legislatures/lay bodics University mteraction

Professional societies Uniform transfer policies

Enginecering institution Model curnicula
administrations Protessional society guidelines

Program standards

Industnal interaction

If students choose to begin their educational career in a pre-engineer-
ing program, their success 1n transferrig to and pursuing the advanced
portion of the curriculum at an engineenng school will depend on how
well they have been prepared to make this transition by the unior,
community, or other college first attended At present there appear to
be two major impediments to a successful transition First, existing
support orgamzations have paid Iittle attention to this pool ot students,
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obviously considering them unimporant As a result these orgamza-
tions have been relatively uninvolved in programs for these students.
Sccond, those individuals responsible for structuring and offering pre-
engineenng programs arc frequently unaware of the range of instruc-
tion/curricula needed to prepare for more advanced studics

The task force believes that existing support organizations must take
thelead n solving these problems. They must assume the responsibil-
ity of generating and making available the information needed to
improve the quality of pre-engineering programs. (To accomplish this
task, a new supj ort organization similar to ABET may be required. )
Also, the cfforts of these organizations should include the development
of new programs and the provision of whatever cducational assistance
may be necessary to improve the level of preparation of students trans-
ferring from such prograins In addition, the development of guide-
lines, standards, and model curricula necessary to upgrade the quality
of pre-engineering programs should address such factors as library,
computational, and laboratory facilities; faculty qual fications, sup-
portstaff nceds, counseling requirements; and required evels of perfor-
mance.

Another important aspcct of such work should be the development of
statewide college transfer committees or boards to cstabl..h standards
that provide uniform transfer capabilitics from pre-cngmecening pro-
grams to engineering schools. The task force docs not suggest, how-
ever, that engineering institutions should abandon their responsibihity
to evaluate the quahity of transfer credit

Financial Resources for Engineering Students

The financial needs of engincening students are but one part of the
broader category of the financial needs of all college studen.s. For engi-
neernng students, however, these needs are perhaps exacerbated by the
rigor and duration of most engineenng degree programs Thesce charac-
teristics make “working onc's way through college” while enrolled 1n
an enginecring curriculum relatively more difficult than i other ficlds

Ingeneral, engineering students derive financial support from one or
more of the following

Orgamzations

Ther families Theiremployers

Federal go-crnment State government
Private foundations Engincering instututions
Industry
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Mechanisms
Summer/ part-time jobs Co-op/internships
Programs Teaching/research
Grants/contracts Grants or scholarships
Fellowships and tuition loans Sponsored research

As a goal, the task force suggests that candidates who are qualified to
pursue an engineering education and who demonstrate financial need
should not be denied that education because of such a need. {This
concept 1s more widely accepted today at thie graduate level than at the
undergraduate levei ) And professional enginecring socicties should
. ~tively nromote the implementation of this concept among the appro-
priate support srgamzations, although major financial contributions
will be required also from government, industry, and private agencies.
Additions! support from the federa! government could come 1n the
form of tax rehief to full-time engineering students for that share of their
mcome denved from co-op employment, internships, assistantships,
ctc

Improvec Engineering Curricula

At both the undergraduate aird graduate levels, the utihity and value
oi engineering degree recipients, and their potential for successful prac-
tice and contribution to the profession, are strongly dependent on the
quality of their formal education Unfortunately, as engineering enroll-
ments have increased nationwide, excessive loads have been placed on
underfunded program cfforts * As a result, the quahity of engineenng
cducation has deteriorated Because of the importance of enginecening
to the nation’s cconomic well-being and stalality, the growing interest
I engineering as a carcer choice, and the increasing quahity of the
siudents secking admission to engineering mstitutions, 1t 15 impera-
twve that thys trend be reversed

A wide range of support o.gamzations operating through a multitude
of mechanismsinfluences the cducational curnicula of enginecing stu-
dents ustrative of seme of the more important are the tollowing

*See Engineening Fducation and Practice in the Jnited States Foundations
of OQur Techno-Tconomic Future (Washmgton, D € National Academy
Press, 19851
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Organizations
Legislatures/lay boards Administration
Faculty Government
Industry Profcssional societies
ABET

Mechanisms
Program funding Resovrce allocation
~iculum development Resecarch and student support

wvoperative interactions Technical meetings and
Accreditation standards peniodicals

The importance of the highest-quality curnicula 1s not ‘n dispute
The real issue 15 how to bring together the efforts of the appropnatc
support organizations to make the goal a reality. As a first step, cach
organization must recvaluate both its specific role in ithe total process
and its relationship to all the other support organizations. Coupled
with this should be an establishment of priorities for engineering edu-
cation as it relates to the other responsibilitics of the organization

Two key factors must be recognized by the funding organizations (1)
first-rate engincering educaticn is expensive, and (2} existing labora-
tory and computational facilities, faculty and support staff, salaries and
benefits, operating funds, resecarch and project support, and mainte-
nance budgets are 1n most cases inadequate; yet they are essential to a
high quality engineering curniculum

Of equal importance is the responsibility of those directly involved
in the delivery of the program to ensure professional competence and
state-of-the-art curricula Particular emphasis must be placed on the
ever-cxpanding data base with which students must 1nteract as the
compuicr becomes an mnseparable part of the engineering work envi-
ronment. And special attention must be directed to the introduction, 1n
both the classroom and the laboratory, of the latest technologies 1n
theory, application, and practice

Also significant are the contnibutions to be made by thosc organiza-
tions, such as industry and the professional/technical socicties, that
have indirect contact with the educzaonal process The efforts of these
organizations arc vital and may include such activities as evaluating
the product {the graduate), reporting on the latest developments and
applications of iew technologies, and 1dentifying trends that may
influence curricula onentation

For the most part, these roles appear to be reasonably well recog-
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mzed. If fundamental engineering curncula needs are to be met, how-
ever, it is essential that the participating support orgamzations work
more closely and cooperatively with one another

Improved Financial Compensation Packages for Engineering Faculty

Engineering faculty must be provided with a compensation package
that is commensurate with their particular talents, education, and
experience, based on the current market value for engineers. Inappro-
priatec compensation should never be the sole rcason that quahfied
engineering faculty decline a teaching position or leave an "nstitution.
Fortunately, inore and more colleges and universities arc finally recog-
nizing the necessity for increasing the compensation of engineering
faculty to those levels found on the open market, but some rcmain
unable to do so, however, because of such factors as econumics, poli-
tics, and negotiated contracts. These institutions find 1t increasingly
difficult to attract the quality of engineering faculty required to ensure
first-rate programs.

It 1s the opinion of the task force that this situation will become
creasingly critical. With the rapid technological advanecements that
are occurring in many areas of the cconomy, industry must look for
more highly qualified engineers. As a result, industry leaders may turn
more to colleges of engineenng to recruit faculty who can provide the
expertise required in some of t:1ic morc advanced areas of engineering.

The following support organizations and mechanisms are available

Organizations Mechanisms
State legislatures/lay boards Higher education appropriations
Federal government Grants and subsidics
University and college Adequate resource allocation
administrations Faculty involvement

Industry
Professional socicties

These support organizations must recognize the negatin ¢ long-term
impact on the quahty of cngincerning faculty of compensation that 1snot
commensurate with marketrates Enginecering faculty should be given
the same consideration as that given to the medical, dental, and law
faculties in the development ot conipensation packages Formulas for
funding and resource allocation decisions within the educational insti-
tutions must be based on this premise The role of the professional
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societies may be the key in this politically oniented 1ssue 1n effecting
changes outside of the institution

Provision of Adequate Support Resources for Faculty

Faculty instructional nceds that must be met if optimal engineening
cducation 15 to be achieved include reasonable and adequate teaching
loads/class sizes, faciliies (classroom, laboratory, and computa-
tional); hibrary; assistants (laboratory, computational, and teaching),
and technicians {laboratory and computational) The presence or
absence of these elements plays a major role 1n the recruitment and
retentiun of top-flight faculty, to whom the working environment 1s
typically as important as financial security.

Support orgamizations and mechanisms that operate n thrs asca
include those listed below

Organizations Mechanisms
Legislatures Higher education appropriations
[ndustry Gafts, endowments, and grants
Professional societies/ ABET Equipment, grants, and
Lay boards and umversaty subsidics

administrations Resource allocation and
Federal government faculty involvement

Minimum staadards

The support organizations responsible for iesources currently are not
providing adequate funds to support high-quality engincenng instruc-
tion. This is cvident in the dechining number of engineenng programs
recewing the maximum accreditation by ABLT Fortunately, the sever-
ity and sigmificance of this nced have been recogmzed, and certain
industrial and federal government mechamsms are being implemented
or increased But all zupport organizations must be comnutted to a
policy of promoting strong engincering education, and such a comnut-
ment requires a concerted effort in both the political and 2~ademic
arenas Only then wall the necessary increased resources be available to
accomplish the goal of high-quality engineering education (.1 possible
shozt-term solution may be to increase engineerning tuition/ fees above
thosc of other professional colleges, thereby providing hugher support
for engineening education |

Support resources can be sought also m Gther sectors Many indus-
tries are involved 1in major training programs tor their techmeal
cmployees, and they have spent nuthions of dollars for state-of-the-art
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iaboratonics or traiming faciiities These tacilities could be used to great
benefit by local engineering institutions Alternatively, with appropn-
ate support from engineering mstitutions such laboratornies o - traing
centers could be set up on campus for joint use by the engineening
college and the contributing industry

Reseaich Support for Faculty

Rescarch support for engineenng faculty must inelude modern {acih-
ties {laboratory and computationai), assistants {laboratory, computa-
tional, and rescarchl; technicians {laboratory and computational): and
provisions for post-doctorates/visiting professors Wirhout thislevel of
support, meaningful basic and apolied rescarch cannot be conducted
Morcover, as with salary and nstructional nceds, rescarch-onented
faculty can find this support 1in government and industry and may
chonsc to seck employment i these sectors rather than in teaching

Thefollowing are sourees of rescarch support tor engineenng faculty

Organizations
Legislatures Lay boards and administrations
Industry Federal and state governments
Professional socicties

Mechanisms
Appropriations Rescarch grants, tacility and
Gifts and research grants personnel budgets, faculty
Fellowships mvolvemeni
Equipment and subsidies Political and moral assistance

Certain federal agencies are recogmziny the need to implement or
expand some of these mechamsms In general, however, support of
umiversity research by federal and state governments and by industry,
when compared to both the gross national produet and the consumer
price index, has declined 1n recent years Sinularly, institutional sup-
port has been less than adequate

To amchorate this situation, support crgamzations must work
toward recognition of the negative long-term efteets of mited research
activities by the engmeermg educational instiautions  Each organiza-
tion (governir~ntal bodies, protessional soeieties, mstitutions, and
mdustry} must assume a leader<hip role 1in expandmg and mcreasing
the interest and level ot ettort necessary to support adequate engineer-
g research
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Faculty Development and Recognition

For maximum professional productivity, engineering faculty must
be assured of support for continued technical competence, professional
development, recognition, advancement, and stability {In particular, a
lack of sufficient funds to ir sintain professional competence 1s viewed
as a major engineering mstitution weakness ) If these needs are not
met, the result will be outdated, unproductive, msecure faculty who

1 canno. provide the solid core of ¢ngincering expertise required for a
| vigorous engincering educational program.
These organizations/mechanisms are sources of the necessary sup-

| port.
Orgamzations
University admimistrations Industry
Professional sociceties Federal government
Mechanisms
Awards Chairs
Consistent promotion “nd Long-range planning
tenure Policies
Technical meetings and s*ort Sabbaticals and consultantships
courses Grants
Scholar/scientist awards Travel
National Academy of
Engincering

|

|

|

|

} The task force rccommends that funds provided by support organiza-
tions for these existing mechanisms be expanded To help achieve this
goal, the professional societies can play an important role by nforming
those organizations responsible for resource allocations ot the impor-
tance and benefit of professional development for engineering faculty

Administrative Support for Engineering Institutions

The need for administrative support for engineering institutions has
been presented dramatically manarticle entitled “ The Crisis,” * which
deals with engineering education The prece documents a cnitical
shortage of both facuiwy and laboratory equipmen. This enisis has

*“The Crises,” Fngineenng Fducation (Nosvcmber [982)
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occurred even while the nation 1s engaged 1n mtense ceonomic and
military competition n areas related to the techmical products of engi-
neering With an expanded, more sophisticated engineenng educa-
tional process, critical needs have developed 1n the area ot mstitutional
operations, particularly trom adnunistrative and orgamzational stand-
points And these needs have been exacerbated by the mercased level of
reporting required by both governmental and nongovernmental agen-
cies

Administrative support orgamizations and mechanisms for engineer-
ing isttutions include the tollowing

Orgenizations Mechanisms
Legislatures/lay boards Allocat:on of nonhuman
University administrauons resources
ABET Institutional studies/statistical
Protessional soeicties information

Institutional budgets
Allocation of professional and
statf positions

It 15 mcumbent upon the support organizations to recogmze and
promote effective admunistrative support for engineering institutions
This can be accomplished at a number of levels, both nternal and
external to the institations One approach may be to orgamize engineer-
ing colleges as professional schools of enginecering, similar to medical,
dental, and law schools {This concept was proposed several years ago
by che National Society ot Protessional Engimeers bat did not recewve
widespread endorsement by engineering deans The reason tor therr
lack of interest was not clearly stated, but 1t appeared to be related to
the lack of adequate resources for exasting programs, let alone expanded
ones |

Long-Runge Planning for Engineering Institutions

As m any complex orgamization, engineenng colleges, and the uni-
versities of whaeh they are components, must conduct long-range plan-
ning They nust stnive to define nissions and purposes, toreeast tuture
demands and expected pertormanee, assess the resourees *equired to
accomplish therr miss1ons and purposes over that plannumg period, and
ser about to provide and properly us e the resourees available

There 15 carrently a signiticant lack ot long-range planning by engi-
neenng educational mstitutions, even though sueh planning 1s abso-
lutely essentialif changing technology 1s to be adequately addressed in
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a timely fashion For the most part, umversities are unable to respond
to these changes quickly enough to adjust their curnicula, facilities, or
faculty nceds. The resultis inadequately prepared students.

Meanwhile, industry 1s currently spending millions of dollars on
training programs designed to close the technological gap between the
United States and its foreign competitors. Participating in these train-
ing programs arc engincering graduates who are being brought “up to
speed” in technical arcas The cost 6. this traiming adds to the cost of
the product, thus muking that industry less compctitive 1n .ne market-
place The task force believes that these costs could be reduced if engr-
neering institutions can anticipatc more effectively the technical needs
of their graduates entering the labor force

For the purposes of thisrerort, the term “longrange” implics 5 to 10
years. Althoughplannir  « .. "becontinuous, the formahized plan for
cach institution shou 4 '« published no less than every 2 years, so that
faculty, admimst. “1rn .t all levels, and other support organizations
can be apprised of th_ Listitution’s stated goals and can work togcether
to achicve them Tl-e support organizations and mechanisms available
to implement this proccss

Organizations Mechamsms
Statc boards/regents College staff
College administiations Industry interaction
Facul:y Formalized plann ng documents
University admimstrations Government interaction

Advisory commttees

Most major corporations have full-time departments devoted to cor-
porate strategy planning. Their mission 1s to ensurce that the company’s
products will be manufactured 1n a manner that 1s the most cost effec-
tive, that produces goods of the highest quality possible, and that mects
the competitive demands of the marketplace Engincening institutions
must address similar needs, because many of the same factors that
govern industry will affect the requirements of enginceering education
Conscquently, 1t 15 ¢ssential that adminmistrations and faculties recog-
nize the importancc of strategic planning to ensurc that the qualty of
their product (degree recipients) mects the requirements of the labor
market.

To fill this role the task force suggests that a strategic planning scec-
tion be established within the engineening colleges of the universitics
Staffing requirements would be minimal as most of the necessary infor-
mation will be available through the university data base, as well as
through interaction with industry, government, and other employ.rs
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The Government Sector

Thie Government Sector Task Force was compnsed of members of the
President’s Government Advisory Group of the National Socicty of
Professional Engincers. {This group is composed of federal, state, and
local government engineers who have been addressing, on a continuing
basis, 1sstics similar to those raised 1n this study.} As acomponent of the
Panel on Support Organiz. . ous n the Engineering Community, the
task force was charged witl, examining the prnmary nceeds of engineers
working in the government sector and the support mechanisms to
fulfill such needs—both for the individual engincer and for the entire
engmneernng profession. In establishing these needs, the various levels
of government—federal, state, and local—were recogmzed, and those
needs pertinent and common to all were given prionty The sections
that follow describe and discuss those needs and support organizations
sclected by the task foree as the most eritical

Acquisition of Requisite Management Skills

Durning their formal professional education, engineers primanly par-
suc a technical curnculam wath hittle, if any, management traimng
And considening the imited tume available to the student, such an
approach probably makes sense 1n that 1t focuses on the education
necded by young engincers during their early years of employment As
their carcers progress, however, cngimceers increasingly assume posi-
tions thatdemand scme form of management skalls (thisis particularly

i
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true in those positions involving public administration] Because they
have scldom had the opportunity to acquire these skills, many engi-
neers find it difficult to adapt.

This training deficiency must be overcome, and the most likely time
for such education 1s probably during the postgraduate - ..10d [it 15
doubtful whether current undergraduate curricula can be sufficiently
broadened to 1nclude management training). But for those engincers
already in the ficld, a number of orgamzations and mechanisms exist
for meeting this nced, a partial list of which includes the following,

Organizations Mechanisms
Educatioaal institutions Academic curriculum
{engineering and Continuing education courses
noncngineering) Developmental training
Professional socicties Conferences and serainars
Employing governmental Correspondence courses
organizations Sabbatical leave

These support organizations are 1n place aind the mechanisms “isted
are being used by some engineers. Nevertheless, a problem exists in
that government employers do not always use an organized, well-
defined method to review their organizational needs for management
personnel and identify individuals with the potential for management
positions. Most governmental entitics are constrained from preselect-
ing individuals for positions of advancement. This constraint in turn
precludes management from directing 1ts training cffort toward a hm-
1ited number of individuals with excellent management potential and
forces it to provide generalized training to a broader group instead. As
individuals progress, government organizations are sometimes faced
with sclecting individuals for management positions who have not
developed the requisite skilis nor demonstrated the potential for man-
agement If at all possibic, cducationalinstitutions shou'd incorporate
into their undergraduate curricula courses that acquaint the idividuzl
with management problems that may be encountered 1n the real
world.” Of equal import: nce 1s the need for modifying government
regulations to permut the objective preselection of candidates for man-
agement training

Development of Communication Skills

In general, col'ege engineenng curnicula require that students take a
number of courses .avolving or stressing wnitten and oral communica-
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tion. Such courses, however, do not usually cover “selling onc's posi-
tion.”” Additionally, most engincering students and practitioners react
with cha:acteristic apprehension when faced wath any type of commu-
nication other than technical. The end result of this situation 1s often a
deficiency n the necessary skills needed by the engineer to discharge
hisor her duties effectively Thisdeficiency 1s magmfied in the govern-
ment scctor where much of an engineer’s essential communication 1s
with apublicuntrained in engincering matters Government engineers
need added skills iIn communication, theref~-¢, to enhance their offec-
tiveness, carry the necessar, message to “he public, and develop sclf-
confidence

The task force believes this need can be best served by existing orga-
mizations at various levels. But, convincing enginceers that such skills
arcneeded throughout their careers 1s a more difficult problem Organi-
zauons and mechanmisms that might be used n this effort include the
following;:

Organizations Mechanisms
Educational institut:ons Academuc’ armicula
{engincerng and Self-improy ement coursces
nonengineering) Public nvolvenrent
Service clubs (Continung education coursces
Employing governmental Public speaking
organizations opportunities

These necessary support orgamizations and mechanisms already
¢xist. The problem lies 1n perouading more engineers to take advantage
of the training oppourtunitics they offer duning eollege and carly in therr
career In the latter case, encouragement and/or reembursement from
the employing organization weuld be beneficial, although this is otten
difficult 1n government organizations where expenditures are closely
regulated by legislation It 1s vital that practicing engineers and educa-
tors stress the impc “tance ot communication skills to students Educa-
tors could serve this purpose by requinng documented demonstiation
of verbal and written communication skills as a prerequisite to gradua-
tion

Maintenance and Enhancement of Technical Engineering Skills

This need was addressed previously m the discussion of concerns
comu....n toall sectors of the engmeenng profession But, engineers in
government face several unique propblems (1) alack of incentive for the
individual toextend himself, (2} indifference to the need for such tran-
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ing on the part of managemert, whicy in government 15 primanly
nontechnical, and {3} 1imposed financial constraints, primarily on time

Mamntaining and enhancing technical engmeering skills can be
accomphis!.ed best by existing organizations at varying levels, includ-
ing the following

Organizations Mechanisms
Educational institutions Academic arricula
Private training institutes Specially develored courses
Technical socicties Hands-on experience
State registration hoards Continuing cducation courses

Shared experiences
Computer training

That the necessary support mechanisms already exist daes not
change the fact that cngineers in the governmental sector are no. tak-
ing, or are not allowed to take, full advantage of these opportunities.
The extent to which engineers, and more important, their employing
governinents, recognize that conanuing education and training are
essential may be ar additional concern outside the scope of this report.
What 1s evident 1s that the support orgamizations shouid make a greater
cffort to “sell” their programs to both the government employer and
the government cmployee.

Increased Fmphasis on Professicnal Development

As discussed previously, ~=s1eers must not only possess the requi-
site techmical skills b5t arso snust concern themselves with profes-
sional development, establishing a position of trust with respect to
relating technical skalls to the needs of the profession and to soc.ety at
large Thus is particularly imporiat for engmeers n the government
sector Enginceeriay, decisions there: re exposed to publicview, and they
must be rendered wu a marerer that generates pubhic confidence. Engi-
neers 10 governme ¢ and th ir managers must place more emphasis on
protessional develey miene And government engineers need more
opportunitics to attecad nrofessional meetings and seminars They need
opportunitices to gam an appreciation of how therr fellow engineers
operate within cherr constituencies, to participate i the development
of standards of practice, and to enhance therr stature in the eyes of
fellow professionals inthe  vatesector

This need can bese e et by vartous professional c.ganizations, at
thenational and state wevels, that promulg. tecodes of ethies. lican zleo
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be met by requinng registration for all those practicing engineening that
involves public health and satety Existing organmizations and avatlable
mechanisms include those hsted below

Organizations Mecharisms
Professional organizations Professional meetings
Employing governmental Enforced ethical practices

organizations Registration display boards
State registration boards Official policy statements

Conferences and seminars
Professional registration
Employment practices

For engineers to take full advar .age of these support mechanisms,
governmental organizations must allot the necessary time and rexm-
burse expenses for those attending activities related to professional
development. In addition, efforts must be made to overcome the per-
ception on the part of governmental officials and entities that “profes-
sional orgamzations’ are dedicated to advancinga particular profession
as oppcsed to improving individuals within that profession

Recognition of Engineering Contributions

Engineers as a whole, but government engineers in particular, do not
enjoy the same prestige in the commumity as do other professionals
known for their coatributions to society Apparently the public is
unaware of the professional approach eniployed by the engineer who
works to protect the health and weifare of the citizenry by developing
public works facilities The problem is accentuated for government
engneers because their contributions are usually hidden by the politi-
cal process.

If qualified young people are to be encouraged to select government
service as an cr.trance to the engineenng profession, the reputation of
the profession must be enhanced and recogmition must be given to
engineers in the government sector for their very real contributions.
Public pronouncements disparaging the government cmployee
{bureaucrat) have been damaging, as have negative statements from
individuals in the private sector who often consider themselves 1n
<competition withengineers in government.

There are a number of orgamzations and mechamisms that could
assist in improving this situation
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Organizations Mechanisms

Employing governmental Public acknowledgments
organizations Employer pubhcity
Community institutions Awards
Media Public appearances and speeches
Professional societies Public service projects
Educational institutions Dcdication ceremonies
Dispiay boards

Forgoverament engineers to receive appropriate recognition for their
contributions to socicty, much effort will be required, particularly
since the engineering portion of a pubiic works proi<ct is generally
carried out by more than one individual Governmental organizations
should be encouraged to acknowledge the individual contributions of
their engineers in bringing a public works project to successful culmi-
nation. In addition, organizations and societies should strive to make
more use of awards, to publicize contributions, and to foster public
service projects.

In-House Teclinical Engineering Opportunities

Pressures are increasing to accomplish a great deal or even all neces-
sary governmental engineering work using enginecring resources from
the private scctor. Although it 1s certainly valid, and cven desirable,
that much of this work be performed by the private sector, it 1s also
essential that governmental entities retain a certain portion of the work
to provide hands-on engineering experience for 1ts own forces. Total
reliance on the private sector will eventually lead to a declinc of the
existing engineering talent 1 government, to the point that recruit-
ment wull suffer, review capability will be obliterated with the attend-
ant ability to protect the public’s interest, engineering decisions
nghtfully belonging to the government will be abrogated, and the coun-
try’s technological development will suffer The private sector has a
right toexpect that it will perform a certain portion of the government's
engineering efforts for which 1t 1s qualified, the government engincer-
mg scctor also can expect to perform a certain portion to ensure suffi-
cient maintenance of its technical capability to discharge 1ts
responsibilities. The appropnate proportion will depend on a number
of vanables, including the size and distribution of orgamizations, the
functional nature of the work load, and the mission assignmen.

This need can only be met if the employing governmental organiza-
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tion and the private eagincering industry reach an understanding of the
value of each entity performing an appropriate portion of the work The
necessary support organizations and mechanisrns already appear to
exist. But both sides ¢f the equation must come togerher to resolve the
issu~ in a manner that will serve the common good at al' levels of
government. Existing organizations and mechanisms that might serve
this purpose include those histed below.

Crganizations Mechamsms
Employing governmental Maintamning dialogue
organizations Statements of principle
Professional organizations Shared interface
Trade associations

Improved Working Climate

In many cascs, personnel regulations, salary restrietions, and admin-
1strative attitudes toward government employees cend to undermine
the morale of the work force and discourage the recruitment of top-
flight engincering graduates Existing problems include low salanes at
bothentry and upper levels, classification standards that favor menage-
nal ratker than technical abilities, excessive admimistrative personnel
proccedures that require a disproportionate amount of time for nonengi-
ncening matters, and, all too frequently, a demeaning attitude toward
sovernment employeces.

This need can be best served by the respective personndl organiza-
tions and by the responsitie pohitical entity, aided by professional orga-
nizations that can foster support for the government engineer
Available organizations and mechanisms include the following.

Organizations Mechanmisms
Professional socicties Improved salary schedule
Legislative bodies Streamlined regulations
Mcdia Pubhic support
Employing governmental Dual-ladder salary

organizations schedule
Acknowledgment

Recause of existing regulations, depressed salarnies, and untavorable
publicity about govarnment employees at all levels, the quality of the
engineering force n government appears to be diminishing To turn
this situation around totally 18 beyond the capabilities of the engineer-
g profession. But, 1t must continve to work with the appropnate
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political ¢ntities and attempt to convinee these authonties of the
adverse effects that wall result from ihese conditions, effeets that may
well compromise the quahty of public works being developed

Development of Skills for Serving the Public Interest

Because engincers tend to view their jobs as purely technical, many
are not prepared to consider the broader aspects surrounding a decision
affecting the public interest In the broadest sense, both the public and
private sectors must be considered, and this consideration must
include their interconnection and how ther combined decisions will
affect the future. Many government engineers have limited experience
in this area, yet their roles 1n administering techmcal regula.ions can
have a significant and lasting impact on socicty Engineers frequently
lack education in the basic concepts of the humanities, sociology, eco-
nomics, and politics, a deficiency that makes decision-making more
difficult and that can result 1n decisions made without considering all
facets of an issue.

There are a imited number of organizations and mechamisms that
can support efforts to mect this nced Some of these might include the
groups and methods hsted below

Organizations Mechanmisms
Educational institutions Undergraduate curricula
Trade organizations Progressive experience
Professional socicties Interfacing with
Employing governmental nonengineers

organizations Postgraduate speciahization

Training courses

Government organizations should make a special effort to broaden
the education of then engincers along nontechnical hines, such as pub-
lic involvement 1ssucs As previously mentioned, engineers need a
better appreciation of the humamities, social factors, politics, and eco-
nomics Ifengineers are to serve the public, then they must understand
its nature 1n order to provide the best service Furthermore, engineers
should be encouraged and permitted to gain this added education and
experience during their carly or middle carcer stages This ensures that
the needed skills are not lacking when the stage of policy setting and
program making 1s rcached Making the possession of these skills a
recognmized requirement for promotion to certain positions will also
ensurc that employces acquire them
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Development and Maintenance of Professional Standards

To enhance the protessional stature of the government engineer 1n
the eyes of the public and to provide a common base trom which to
measure pertormance and set compensation, 1t 15 necessary that gov-
ernmental organizations cstablish and nigorously maintam protes-
sional and educational standards These should include requirements
101 registration, usable, understandable job descripuons, and measur-
able performance standards  Rigorous enforcement of such protes-
s1onal standards would greatly improve the image ¢f the government
engineer, in turn making government cmployment a more dattractive
alternative tor engineers

Orgamizations and mechamisms that are directly concerned with
these 1ssues can best meet this need.

Orgamzitions Mechanisms
Employing governmental Registration laws
organizations job descriptions
State r2gistration boards Standards ot conduct
Professional societies Codes of ethies
Work standards

Gcnerally, 1t has been the professional societres that have fostered
professional standards But such work requires additional support
Employing governmental orgznizations must become more active, ree-
ognizing that comply ng with such standards will enhance the stature
of government engineers 13 the eyes of the public and 1n the eyes of
professional associates 1n the private sector It will also ensure that
engineenng needs 1n the government sector are satisfied 1n a manner
consistent with expeeted levels of gualhity

Industry-Coimpetitive Compensation Base

Salaries of government engineers have lagged behind those of eng-
ncers 1n the prvate sector This has adversely affected the morale of
current employeces, causing excessive turnover and making recrunt-
mentdifticult Compensation of government enginecrs should be com-
parable to that of engineers in the private sector, yet the nonsupportive
public perception of the government engineer and a general lack of
unacrstanding of engineering work nizke this a difficult condition to
achieve

While some existing professional organizarions may promote an
approprnate leyel of compensat on tor government engmeers, 1ts octual
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accomplishment falls to those orgamizations having direet salary con-
trol.

Orgamizations Mechanisms
Employing governmental Salary comparison studies
organizations Traming allowances
Professional socictics Salarv adyjustments
Legislative bodics Mecceting allowances

Professional socicties and the managements ot employing govern-
mental organizations are the only gioups that can convinee legislatve
bodies that a proper level of compensation 15 necessary to attract and
retain quality engineers in the gevernment sector

Expanded Private/Government Sector Cuntact

In a way, the private cngincering sector may view government engl-
neers as a com:.ctitive force that enjoys certain privileges not accruing
to their pnivate counterparts In truth, cach has an important function
to perform and 1t 15 essential thac these mutually supportive functions
be understood and appreciated Morcover, high levels of quality in the
government cengineering sector result in an improved relonship
between the private engineer and the government

This need will be best served by those orgamzations most directly

involved.
Organizations Mechanisms
Employiug governmental Joint mecetings
organizations Conunuing cducaon

Professional socicty segment
representing the private sector

Private practice employers

Professional society segment
representing the government

Although governiment organmizations an ! private orgamizations can
maintain a dialogue, it will not be as ettective as an orgamizationai
approach to the problem, 1 ¢, the respective protessional societies fos-
tering and promoting better understanding At the same tinie, govern-
mentorgamizations must allow forsuch nteraction by encouraging and
permistting attendance at meetings and by publishing papers that sup-
port ctfective mterrelationships
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Because of the diversity and magnitude of the industry segment of
the engineering community, the Inaustrial Sector Task Force used
questionnaires to obtain a consensus regarding the nceds of the engi-
neer in industry. Five specific industry groups were included in the
survey- (1) aerosp- .e, {2) aluminum (metal processing), (3] chemical/
petroleum, (4} elcctric power generation, and (5) electronics/comput-
ng

Anattemnt wasmade to include the automotive and steel industries,
but their particular circumstances during the time frame 1n which the
survey was conducted precluded thewr participation. In addition, repre-
sentatives of the construction industry were provided with the results
of the survey and expressed concurrence with the conclusions.

A basic study questionnaire was developed by the task force and
distributed through key individuals within cach industry group The
purposc of the questionnaire was as follows

1 To identify those needs percerved as important and unimportant
to the individual engineer, as well as to determine which needs are
important or Liaimportant to an engmeer's particular industry as a
wholc

1. Toidertify the percerved level of satisfaction of engineering needs
for the indiviwual and his/her respective industry

3 To obtamn judgments concerning the percentage of needs cur-
rently being met by supporting organizations
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4. To 1dentify those supvort organizations that satisfy these needs
and the estimated percentage of their contribution.

Approximately 75 companies responded to the guestionnaire by sur-
veying the various levels of engineering—from practic'ng engineers to
engineering management—and a vanety of functions, including
design, manufacturing, and research and development The results
were analyzed to determine which needs were pcrceived as most
important, as well as to identify the key support orgamizations. Several
of the needs that were expressed by the respondents matched those
identified by other sectors, including technical traiming, increased
emphasis on professional standards, and professional development
The needs unique to the industnal sector are presented below

Career Assessment/Development

The career development needs of the individual engineer can be eas-
ily submerged 1n the operational concerns of a major industry. Yet these
same individuals must continue to experience job satisfaction and be
motivated and productive if they are to make positive contributions
toward achieving the company’s goals. Assisting employees in evaluat-
ing alternative carecr opporturnties and establishing personal objec-
tives benefits both the employee and the emiployer There 15 a mutual
need, therefore, for industry and the engineers cmployed in industry to
participate in an ongoing program of career assessment and develop-
ment.

Altkough the primary responsibility for carcer assessment and devel-
opment lies with the employer, other support organizations can assist
in meeting this need.

Organizations Mechanisms
Employing organizations Counsching
Technical societies Seninars
Professional societies Guidancc programs
Workshops

Communication and Data Exchange Between Companies

There 1s an ongomng need for information transfer both among indi-
vidual engineers anG inthe mdustnal sector Asawholeindustry stands
to benefit sigrnificantly from the discussion and exchange ot data within
companices, between company comy onents, within corporations, and
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between corporations Advancement of technology, exchange of con-
ceptsand ideas, and minimizaton ot duphication are some ot the major
benefits Ina competiive environment, however, a maximmum level of
open communication, a level that 1s not exceeded, must also be estab-
lished This clearly applies to the transter ot data between corporations
and between countries

A number of support organizations exist to answer thisneed

Organizations Mechanisms
Employmg organizations Corporate communication
Governmental agencies process
Technical societies Technology transter

Techmical publications
Technical conferenees

Research =nd Development Project Capital

Industry must maintain a balance between profitability and the deds-
catron of resouices to develop new business The development of new
technology opportuniuies for a high payoff must be balanced against
possible failure, which may jeopardize the financial stability of the
company. As a result, many potennal projects based upon new engi-
neerng technology are not pursued unul success becomes more obvi-
ous.

In the face of increasing foreign compeuuon subsidized by their
governments) the U S position of engineening dominance will con-
tinuc to erode unless mnovanon and creauvity are encouraged and
supported financially If industry in the United States 1s to remain
competitive, venture capital must be made available for the advance-
ment of technology

In addivon, to mect this need, mvestment groups, finaneial mnstrtu-
tions, and venture capital companies must be better mtormed about
the benefits and nsks accompanyimyg engineering mnovation More-
oves, the concept of pilot studies needs to be expanded so that capital
expenditures can be mmmimized unul the potential tor success can be
morc accurately evaluated

Support ergamizations capable of providing rescarch and develop-
ment capital do exast, but the mechanisms are not tuncuonmg at the
level of effectiveness neeessary to address the problem  Industry 1s
somewaat reluctant to look to government tor the financial support of
engineering rescarch and developnient projeets, but it recogmzes the
desirability of a broad supporcbase The existing support organizations
and mechanisms are pereerved to be as tollows
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Organizations Mechanisms

Financial groups Grants

Venture capital companies Investment stocks

Investment groups Loans

Government Tax incentives

Opportunities for Positive Visibility and Appreciation

This need manifests itself both for the individual engineer in mdus
try and for the industnal engineenng scetor as a whole Among compa-
mies with large uumbers of enginecrs, individual recognition 1s the
greatest unsatishedneed The benefits of a sound policy forrecogmizing
the achievements of engineers include motivation, productivaty, job
satisfactinn, stability, and innovation Rewards in the form of recogni-
tion enhance and help to make technical carcers more attractive.

Industry as a wholc also has a sigmificant need for the positive recog-
mtion of enginecring achicvement. There has been some adverse pub-
licity i recent years regarding the negative environmental or
sociological impact of i:dustry’s development of new technology, yet
scant attention has been paid by the media to the benefits of those
technological advances developed through research by major industnial
corporations. Industry has the responsimlity to inform the public of the
benefits of its technological achievements; however, a better informed
and morce objective media base also needs to be developed

The support orgamizations that . ive the potential to address thas
needinclude the following

Organizations Mechanisms
Achicvement awards

Documentarnies

Employing orgamzations
Professional : ocicties

Government Industry appreciation ~rograms
Techmical socicties Pz xssreleases
Mcdia Eraployee recogmtion programs

Service orgamzations

Recruitment Opportunities

The key to any successful industry is people, and acquisition of well-
quahfied engincers 1s essential for growth and techmical leadership
Morcover, matching the nght person wath the right job 1s necessary to
ensure quality work and to retain quality employcces

Most of the nation's major engincenng cducation institutions have
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formalized recruting procedures tor thar graduating senors or gradu-
ate students Such programs should be carcfully structured and well
coordinated to minimizce the expenditure of dollars and time by 1nter-
viewers and studer. s alike

Communication ctween ndustry cmrloyers and engincers
employed 1n industry 1s more dafficutt than recrmting on campus
There 15 a need to make contact with engincers 1n industry who desire
to make a career change and have the speaitic experiise a..d personal
attributes sought by another company Because of the hig,..y technical
and diversified naturc of engineering work, employme.n. agencies fre-
quently lact " full understariding of what type of indiv+ ual an orga-
nmization n .rwhatemployment oppr rtunities riatch the skills of a
particular engincer

A numbcr of sup; nrt organizauons exist to meet the need tor better
recrmitment opportunities, bat the availlable mechamsms need to be
strengthened and expanded

Organizations Mechamsms
Educational institutions Recruit= ent poograms
Trade publications Emr ,ymentcpportunty
Technical societices histings
Employment agencies Employment referral services
Professional socicties Newsletters
Workshops
i gl o
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The Private Sector

The Private Sector Task Force was composed of both conculting ene-
neers and key staff representatives of two professional organizatioans,
the American Consulting Engineers Council and the National Society
of Professional Engineers. Trzether they reached a consensus regarding
the identification of primary needs of the private practice sector of
engineering, needs that result both from concerns common to all sec-
tors and those unique to this group. The task force also examined the
wide diversity of private practice engineening servic :s and the manner
i which they are furmished. Consulting engineers, as private practice
engineers are geneially known, mey function as large corporatious, as
small business entrepreneurs, or as highly specialized experts on call
from academia or industry for special consultation and/or I, 1 testi-
mony The needs identified by the task force and the support organiza-
tions/mechanisms available to the private practice engincer are
detailed 1n the sections that follow.

Development of Management Skills For Profitable Operations

Most private practice engineering firms are small businesses. A 1982
census of firms conducted by Consulting Enginee~ showed that 82.5
percent have fewer than 26 employces, and another 13 O pur- ent have
26to 100 employees In these firms the principals/owners are usually
both the technical experts and the busines, managers They must pos-
sess a ugh degree of both technical and managenal skall if the firm s to
remain a profitable operation.
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Unfortunately, undergraduate engineering education 15 not struc-
tured to provide a strong background i management. Typically, engi-
neers have had todevelop these skills on the job, with vanicus degrees of
success.

Better training 1s needed to respond to the changes in the profession,
especially in the following areas.

* Company Financial Management Devclopment of arcliable com-
pany financial management reporting process is necessary to provide
the dataessential for proper management Engineers in privatc practice
must develop the skills necessary to structure a system and to analyze
the data being generated

* Job Cost Accounting. This prccess provides the project cost infor-

iationnecessary for budgeting a project accurately and for monitoring
that projeccin progress.

® Engineering Team Organiza.on. Most projects require attention
from engineers and technicians representing various disciplines, and
the formulation of a team of the appropnate personnel provides the
mechanism for these efforts However, most engineers are not adept at
orgamizing and managing a tcam, or even participating as a team mem-
ber.

* Computenzation Computers are an essential tool both for the
accounting functions and the technical work of an engincering firm.
The typical individual engineer currently responsible for the manage-
ment of a prnivate practice did not usc computers to =ny great degree
during his/her college training, these individuals mus* now develop
competence and knowledge regarding computer applications and
cquipment on their own. These engineers nced assistance 1n acquiring
these skills, as well as assistance 1. staff organization, to utilize com-
puters successfully.

Engincers in private practice who are not principals also need man-
agement skills because those who demonstrate exceptional technical
skills usually advance nto positions with management responsibili-
ties. The lack of management tramning makes 1t difficult for them to
assume these responsibilities. If they are to function cffectively, it 1s
essential that instruction n the principles of good management be
madc available to these individuals.

Support orgamizations cxist to help mect this need, as follows

Orgamzations Mechanisms
Educational mstitutions Academic curricala
Technical societies Home study courses
Professional socicties Seminars/short courses
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Education and Training in Competitive Techniques and Strategies

The 1980s have been difficult for engineers 1n private practice Fed-
cral budgets have been cut Major public works programs have beea
reduced or, 1in a few cases, chminated. New kinds of competitors—
research and development firms, equipment manufacturers, educa-
tional institutions, and utilitiecs—are among the new entities moving
into traditional consulting cnginecrning markets Internationally, the
growing strength of the American dollar has dampencd overseas cli-
ents’ interest in "high cost” U.S. engineering scrvices. Foreign firms,
in fact, are purchasing or creatng U S -based engincering subsidiaries
to compete head to head with consusting engineers for domestic
work

The tightened national ecconomy has forced engineening consulting
firms to reduce their staffs, with many iormer employees choosing to
open their own consulting firms, thus adding to the competition New
technologies like computer-zided drafting and design {CADD) have left
some firms behind 1n the “productivity race.” A growing demand by
clients for price-competitive procurement without adequate specifica-
tion of the scope and level of services required has caused many map-
propriate and mequitable contract awards Morcover, some firms feel
that price competition 1s uncthical and dechine to participate When
proposals are requested setting forth qualifications and excluding price
considerauons, the number uf private practice engineers responding
(even on relatively small jobs) 1s four or five times greater than the
number that would have responded as recently as 5 years ago

Because the consulting eagineering ficld has become such a highly
competitive one, salesmanshipis a major factor in the success or failure
ofafirm Manyirms  “nding, for the first ime, that 1t 15 necessary
to increase the percentage of thewr resources dedicated to business
development Morcover, today's consulting enginecr must be inereas-
ingly alert rathe potential for new markets as the nation’s ¢ngineering
nceds shift and change

And, because the opportunitice for creating new markets are gener-
ally hmrted 1n any one time frame, the majonty of a consulting engi-
neering firm’s business development efforts 1s generally directed
toward increasing 1ts sharc of the market 1in competition with other
firms

All of this means that there 1s more to finding new work than merely
assigning a staff member to the 1ob It means the imtiaton of a con-
scious, logical marketing program But enginecers are not educated to be
salespeople and 1n tact are typically not adept at touting their own
skills Conscquently, engincersin prive ie pract-cc necd improved com-
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petence 1n boch written and verbal communication, marketing tech-
niques, and interpersonal skills

A number of existing organizations and mechanisms that are related
to the marketing of enginecring business development provide mntor-
mation on the philoso~hics and tecinniques of effecive business devel-
opinent They include the following:

Organizations
Professional societies Technical societies
Tradc associations Publications
Educational institutions Private marketing consultants
Mechanisms
Manuals Sentnars
Workshops Cassettes
Association advertising Programs
Referral services Peer information exchange
Technical literature Business leads
Engincering business reports Short courses/semimnars

Development of Adequate Risk Management Tools

The number of claims aganst private practice firms or engineering
consultants has climbed steadily for the past 20 years, increasing in
severity aswell as frequency That frequency now exceeds 40 claims for
cach 1001nsured firms, with the average seventy of eech claim surpass-
1ng $20,000 Although engincers mount a successful defense in approx-
imately 75 percent of the cases, “success” means only that the
insurance ca:rier did not pay any damages on behalt of the engineer.
The private practice enginceer still encountered substar tial defense
costs, in time as well as money, and may have had to agrec to a settle-
ment within thedeductible

An imporiant aspect of the solution to this problem 1s a strong pro-
eram of qu: ity control Such a program 15 essential to an engineering
consulting firm 1f 1t 1s to mantan a record ot gli-gualiiy service and
mntegrty to mmmize 1ts hability losses The techniques of a good
quality control program are not taught a, part of the college engineering
curricula and are frequently learned only after a firm has sutfered
embarrassment, the loss of a client, or even a ciaim demonstrating
negligence Consequently, there 1s a1 ongomg need by private practice
engmeers to learn the tundamentais of a formahized quality control
prograri
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A second cssential sk management tool tor engineering consulting
frms 1s professional hability insurance This type of insurance 15 not
new to the engincer in private practice The largest and oldest program
of professional hability insurance has been 1n existence for over 25
years. Howcever, the crisis in professional iability and associated hitiga-
tion1sarclatively recent phenomenon. Professional liability insurance
rates have chimbed steadily for the past 20 years because they are
directly tied to the number and sevenity of claims

The need 1n professional hability insurancc involvesresolving 1ssucs
that arerelated to improved practice and, more importantly, addressing
those 1ssucs affecting the practice from other sources All too often
consulting engineers are sued indiscriminately as part of an overall
claim against any parties cither directly or indnectly mvolved 1n the
circumstances leading to the damage sunt

In summary, private practice engineers face a sigmficant need forrisk
management tools that will permat them to render high-gnality, state-
of-the-art service to their chients with the nimmum exposure to poten-
tial litigation 1 rivate practice engincers must certainly stay abreast ot
current legal trends, defense stiategics, and new arcas of litigation
involving engineering firms They must be familiar with techmques for
resolving conflicts, amending errors, and documenting problems, all
part of a strong risk management program. Service to the client should
not be allowed todeteniorate by permitting adversanal relationships to
develop wheneva problems anise.

A number of existing organizations and mechanisms provide support
to the engineer 1n private practice n the application of risk manage-

ment toois

Organizations Mechanisms
Professional socicties Workshops
Technical socicties Newslctiers
Liabihity insuranee carriers Modcl contract documents
Law firms Seminars

Home study courses

Achieving Versatiiity and Piofitabilit ; While Maintaining
Professior.al Integrity and Objectivity
The prisate practice sector of the engineering profession 1s eurrently
grappling with major changes in busincess practiee, changes related to

nontraditional roles that are available and potentially beneficial to coa-
sulting engineers Whereas private practice engieers have, in the past,
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generally procured work based on the presentation of their quahfica-
tions without price consideration, such firms today are more and more
bemng invited to bid on design services in much the same manner as
construction contractors Inaddition, consulting engineering firms are
finding increasingly that their role in a project 1s that ot a tcam member
n a design-build cffort Finally, the private practice engineer 15 also
facing shortages of capital for public works projects, private develop-
munt and mdustnial expansion—shortages thar have drastically
reduced both public and private demand for design services. To deal
with thissituation, engineers in private practice are beginning to offera
new type of servic  the development and testing of new and creative
mchods for financing clients’ projects.

The pros and cons of these changes and trends are debated widely
among private practice engineers. Regardless of the tinal consensus,
bawever, the changes exist and their impacts must be acknowledged
and dealt with Typically, the private practice engineening firm 1s not
confortable with the competitive bidding process as 1t applies to the
procurement of Jesign services. Nor s it generally adept at providing
services as part of a design-build team, particularly in dealing with
questions related to conflicts of interest and potential halality There
18, therefore, an increasing need 1mong private practice engineers for
opportunities to acquire the requisite skills and take the precautions
nceessary torespond to and deal with these new demands suceesstully.
Furthermore, 1t is becoming important for consulting engineers te
become as conversant with funding alternatives as ' hey now are with
design, equipment, and matenal alternatives for a specific project.

A number of support organizations currently exist that attempt to
respond to this need

Organizations
Professional socicties Techmieal socicties
Educetional institutions Insurance companices
Invescment bankers Industry
Legislative bodies

Mechanisms
Seminars Workshops
Short courses Postgraduatc courses
Publications Standardized contract
Procurement procedures documents
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Society at Large

The peoples’ setence 1s where science eventually becomes teehnology
and engineening There, 1t serves people matertally, just as in 1ts primary
form science enhances understanding But serving materially gets com-
phicated by economics and emnotions So journalists and media makers,
with their time and space piessures, f:nd 1t hard to dig 1n and get at the
underlying discovery

Willlam O Baker

Media Resource Service 1984
iNew York Seientists’ Institute
for Public Information!

Overview

Amcrican society depends on mnovetion for ats prosperity and
growth, and mnovanon, m turn, depends on the INZCTLAtY 01 enginee s
Yet most Americans have httle idea of what.ngineers are or w hat they
do Morcover, as entical social poliey discissions mercasingly involve
tecknology and engineering (e g., toxic waste disposal and TCPIOCess-
ng, nuclear safety, military weapons systems, space program option
robotics, rccombinant DNA applications), this public ignorance begins
to have ominous socictal impheations It seems reasonahle to condlude
that the pubhic needs more information and a beter understandmg of
therole of engineenng 1 today's technoiogically complex world

Because the general public depends on the mass media—newspa-
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pers, magazines, radio, and televisic  -for the vast majonity of 1ts
information, any cffort toimprove publicunderstanding of engineering
must focus on improving media coverage. The mass media constitute
the major bridge between what C.P Snow called the “two cultures”-
the technological commumty and the general public.

Yet considenng the cnitical role engincers play 1n today's sucicty,
racdia coverage ot engineering has been scanty and confused Journal-
ists often consider the roles of engineers and scientists to be inter-
changeable, trequently attributing the successes of the 11.S space
prograr, for cxample, to “NASA scientists.”” In additien, a survey con-
ducted among 1,000 journalists in the preparation of this report 1ndi-
cated a widely held stercotype of engineers as 1narticulate. Perhaps
nost significantly the survey also shows thatjournalists generally have
difficulty finding engineers who are willing to talk with the press.

The first step 1in improving the pubhic’s understanding of the engi-
neeris to dentify the needs notonly of the engineenng community but
of the medha and the general pe blic for more and better information
about engineering. The engineer:ng community wants recognition for
its contnibutions to socicty; the media want “stories”, and the public
wants 1~formation that will be uscful 1n everyday hife. At first glance, 1t
may scem that these needs are totally distinct or even conflicting.
However, a closer leok revea:s that these needs have a commonn compo-
nent: the public’s desire for accurate, credible information about wnat
Wilham O. Baker describes as “the peoples’ science

Itisonly by ~dressingthe needs of the media and the general public,
as well as 1its own nceds, that the engineening commumty can succeed
in improving 1ts media cove a¢e Conventional public relations
approaches will not work withtoday's science-and-technology journal-
ists who are already flooded with press releases and phone calls “pitch-
ing” products, processes, and programs by the thousands The single
most mmportant step the engineenng community can take to help
improve media coverage—and at the same time, to help overcome the
barriers of misunderstanding and mistiust between the engineering
commumty and thc media—1sto provide journahists with ready access
torchable, credible sources of infformation

In May 1984 the Twenticth Century Fund Task Force on the Commu-
nmication of Scientific Risk, headed by Harrison £ Schmutt, recom-
mended “the establishment of orgarizauons to provide journahists
with a broad range of scientific and techmcal information—cespecially
during crisis situations when there 1s hittle time to dig up background
mater al—and to make specialized knowledee of scientists available to
thent.” Some me hanisms for implementing this suggestion have
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already been established, and the framework for a media resource net-
work 1s for the most part 1n place {see Appendix A). Most of the larger
engineering socicties and the National Academy of Engincering (M AE)
maintain membership listings and a committee structure that would
make it relatively easy to 1dentify engincers qualified tv comnient on
specific topics. Public information offices at leading technological
institutes often have sirnilar listings of their taculty members. In add-
tion, the Twenticth Century Fund Task Force cites as "one uscful
model” the Me lia Resource Service of the Scientists’ Institute for Pub-
lic Information.

To succced in improving its mmagce, however, the engincering com-
munity must overcome certain lingering 1solationist att:tudes, includ-
ing elitism ("'the public doesn’t need to know what I'm domgardcan’t
understand it anvway”' |, blamiag the medaa for the lack of public sup-
port, and fear of discussing problems or controversics.

The opportunity for increasing the quantity and the qual y of media
coverage of enginecring has never bern better. A ncw computer-age
gencratior: of - caders and viewers has begun to make 1ts presence felt
among media managers. One recent reflection of +his is the prohifera-
tion of science/technology sections in daily newspapers around the
country, most of which include a regular columr. on computers. The
interconnectedness of engineering and the public’s workaday world
has never been more apparent But before this mterconnectedness can
be exploited to improve the public’s perceptions of engineering, the
needs of all th- parties involved must be defined and examined

What Engincers Need

Traditionally, engincers have had Iittle success 1n communicating to
the public the problems and nromise of the technological enterprise
While tew engineers conform to the stereotype of the inarticulate clod,
many are ccol t7 media quenes, suspecting that reporters are simply
looking for sensationalism and are «neapable ot understanding com-
plexitics.

In recent years, more and more engincers have become awarce that
their reticence has contributed to several serious problems reduced
financial support for academic research, a proliferation of state and
federal regulatory legislation, an increasing burden of paperwork and
admmistrative details, and, most important, a growth of public suspi-
cion and mistrust

A - “icular problem faced by the engircenng community 1s the
wide. . ad stereotype of engincers as “wooden " In preparing this
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report, the task foree surveyed 1,118 journalists {569 scienice writers
and 549 generalists); 74 percent of the respondents said they telt this
stercotype was cither “truc” or “somewhat true” {sce Appendix B

In the days when technology was generally viewed as the goosce that
lavs the golden cgg of progiess, this was not a serous problem But
today, the eggs are not all goluc : and the technological problems of the
medern age (Three Mile Island, DC-10s, toxic wastes) have fostered a
growing puhlic reaction against modermity Engineers can no conger
afford the attitude that the public “can’t understand” er “doesn’t need
to know" about technology

What the Media Need

T 1¢ press has been accused of commutting a great many sins in its
handling of such technological controversies as Three Mile Island But
regardless of the bias (and, to be sure, bias exists) of the particular
newsgapcr or television network, the press depends for its information
on professional, expert authoritics With a small number of notable
exceptions, media people have little or no trainmg i science and tech-
nology and no time or money to acquire 1t All too otten the media are
forced to grab what they can “on the run ' {This 1s espeeally true for
television |

Despite the mncreased atiention paid to science and technology by
many media outlets, 1t 1s no sceret that the media in generat emain
cither underninformed or misintormed 1n these arcas Although they
may havc the best of ntentions, journalists tind 1t virtually impossible
to manage the volume ot information that 1s required to remain abreast
of technological deveropments

The single biggest problem m overcoming this mtormation gap s the
media’s lack of casily accessible sources, responsible experts who are
able and willing to answer, articulately and tactually, media questions
on the fast-breaking developments n this mereasimgly rechnological
socicty

At three recent science/technology workshops tor general assign-
ment repor.ers m Pennsylvania, Sharon Friedman, journahism profes-
<or at Lehigh University and orgamizer ot the workshops, reported that
most of the participants cited a lack of background and mtormation
sources as therr chiet problem m covening these topies The survey
conducted by the task force (sce Appendix B) also indicated that the
paucity of enginceers as sources was a particular problem for the media
Journalists were asked. In stories dealing with health, science, or tech-
nology, what percentage of the time do you call upon any of the follow-
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ing types of experts? Engineers averaged 10 percent as compared to 40
percent for physicians and 35 percent tor scientists

Increasingly, news organizations are hiring or assigning onc staff
person as a science specialis«. However, no one specialist can possibly
cover the growing nuinber of scientific and technical disciplines that
have become intertwined with our soc.al policy decisions As Howard
Simons of the Washington Post has pointed out, science wrting 1s a
specialty that is many specialties. Even when an outlet decides to hire
an articulate scientist, how will it decide which one to hire: the bio-
chemist who knows recombinant DNA research but gets lost ‘n geol-
ogy, or the geologist who understands oil and gas reserves but knows
nothing ot aerospace? Moreover, because most of today’s “science”
stories actually involve applications of technology, even a good general
knowledge of science may not equip a science writer with the back-
ground or contacts needed to provide responsible coverage of breaking
events.

A strong case can still be made for having a general assignment
reporter rather than a specialist cover science/technology stories—
someone who reflects the feelings and quesiions of the general public.
But the issue is not so much who does the reporting as who answers the
reporters’ questions Whether the media executive chooses a specialist
orageneral assignment reporter or both, any and all of . hese individuals
must have access to the widest possible list of expert resources

What The Public Needs

The most compelling reason for improving communication between
engineers and journalists 1s the public’s need for responsible informa-
tion. Anditisacntical need because the public’s perception of technol-
0gy has become a major factor 1n national decision making (¢ g., Thice
MileIsland)

The social implications of this situation extend far beyond such
immediate issues as nuclear power or toxic chemicals, or the short-
rerm interests of engineers Responsible public participation m the
decision-making process requires a public that 1s well informed about
<cience and technology. Without such information, the pul,. cisferce
toact (or more oftenreact) ot of fear of the unknown or simply toleave
decison making to the so-called experts Lither alternative can be dev-
astating to the democraric system. To quote Walter Cronkite” “We are
living in a truly revolutionary age—in one gcneration we have entered
threcew cras' the Space Age, the Atomic Age, and the Computer Age
Understanding any one of these requires more information than any
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one of us can possibly have We are in a crisis because of this—how do
we inform the electorate?—becausce a democracy cannot survive with-
out an informed clectorate.”*

The current wave of popular and media interest in science and tech-
nolog, provides an unprecedented opportunity to meet this neced

Breaking the Silence

In - 1s country, when a company wants more or better public expo-
surc for aproduct or a program, 1t usually hires an advertising agency or
a public relations firm While this practice {1 ¢ , salesmanship) may
work for selling new and uscd cars, 1t will not work for the enginecring
enterprisc as a whole. Indeed, 1t may only aggravatc existing misunder-
standing and mistrust between journalists and engineers

Inrecent years, journalists, and especially science writers, have been
besieged by press releases and phonc calls from public relations people
trying to “sell” technology to the press Two ycears ago, the National
Association of Science Writers devoted an entire 1ssue of its newsletrer
to a series of angry complaints from leading science journalists around
the country, expressing resentmezt of what they call science hype But
the question remains If a PR campaign won't work, what will?

As alrcady poted, the primary nced felt by journalists covering sci-
ence and technology 1s for increased and more rehable sources of infor-
mation Despite the current fashion of blaming media coverage for the
public’s nusconceptions, the recent report by the previously men-
tioned Task Force of the Twentieth Centry Fund declared “If news
organizations cxaggerate the health nisks of new diseases, nuclear
power accidents or toxic waste spills, the fault 1s probably n their
sources of Information, not their way of operating '

The single most important step the engineering community can take
tommprove media coverage of engineenng 1s to make 1its expertise acces-
sible upon request from journalists By responding to journahists’ que-
rics, ungineers will be providir , infori+tion when it 1s needed, thus
avoiding the sales-pitch type of pressure that only serves to alicnate
histeners Once in engineenng resource network s set up, however,
another important step will be an energetic outreach cffort to inform
journalists around the country of 1ts availability This media informa-
tion campaign needs to be viewed 1s an ongomng pregram, conducted

* Media Resource Service 1964 (New York Saontists’ Institute for Pubbe Informa-
tion}, p 1
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primanly through the mail, but alsoenhsting the cooperation ot media-
society publications and forums to announce the new network

Thejournahst-engincer relationships established through this inter-
action can be instrumental in overcoming the stereotypes and nustrust
that currently characterize each community’s attitudes toward the
other. If the experience of the Media Resource Service 1s any indication,
journalists will soon discover that most enginecrs are not inerticulate,
and engincers will learn that most journalists are not merely sensation-
ceekers. Indeed, many journalists are intimidated by technology (even
as many engineers are intimidated by the media), and the increased
person-to-person contact can help to overcome that intinuidation.
Although it is understood that not every tclephonc conversation will
bring ideal results, the effect ot thousands of such conversations over
several years will be improved mutual unders. anding—and, not insig-
nificantly, improved media coverage

To succeed in this approach, the engineering community must over-
come certain attitudes that have served to reintorce 1ts 1solation from
the public at large

® A narrow, short-term view that sccks recognition only for engi-
neering achievements selected by professional socicties and mstitu-
tions and refuses to discuss anything elsc.

* Alingering clitism that argues that the general public has no need
te know what engineers ar  doimng {“and anyway, our work 1s too com-
plicated for the average person to understand”)

® Fears on the par of some engincers, especially i the private sec-
tur, that talking to the press will mnevitably result in the violation of
some company policy.

® Antimediabias {often based on experience with maccurate report-
ing) that blames journalists for the public's fear of certain technologies
and sometimes cxtends to an informal boycott of the press by those
cngineers holding this view

* Areluctance on the part of some engincers and engineerning leaders
to discuss controversial social policy 1ssucs such as toxic waste dis-
posal, nuclear power or the impact of robotics on employment.

These attitudes may reflect some legitimate concerns, but their net
cffectis to reinforce the barriers of m.»trust and misunderstanding that
already exist between the media and the engineerning community
Whatever real or imagined problems engineers see m the process of
reaching out to the media, these problems can be overcome through
discussion and planning within engieenng societies, corporate
rescarchdivisions, and cther technology institutions The primary reg-
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uisite 1sa comnnutment on the part ot these organizanions and the entire
engineernng community to mmprove public understandmg

Mcchanisms for such an improvemeuat are for the most part already
in place and neea only be strengthened and expanded. In addition to
public information offices of enginceering socictics, the National Acad-
emy of Engineering, and technical mstitutes, such mechanismis
include the Media Resource Service of +he Scientists’ Institute for Pub-
lic information {SIPI}, the Mass Media Science and Engineering Feliow-
ship program of thec American Association for the Advancement of
Science{. AAS); the Vannevar Bush F:llowships in Public Undcrstand-
ing of Technology and Science at the Massachusctts Institute of Tech-
nology (MIT], media seminars sponsored by the Council for the
Advarcement of Science Writing, and the Medra Roundtable program
cosponsored by SIPI, AAAS, and the Association of American Universi-
ties

Engineers can provide invaluable information and "nderstanding to
the media and, through the media, to the pubhic With the help of
existing mechanisms and 1n cooperation with engineering socicties
and institutions, .2 silence can be broken

Opportunities for Expansion

Opportunities to mcrease the quantity and the quality of media
coverage of engieering have never been more plentiful Science and
technology coverage has expanded dramatically in recent years, partic-
ularly inthe print media At least seven majer new seience and teehnol-
ogy magazines were launched between 1979 and 1982 to satisfy to what
publlshm percewved as a growing popu]ar mterest. Although some of
nese Magazines nave ILLLllUy KUIULU tie susvivors appldl LU ve -
mmg In addition, a plethora of computer and specialized high-
technology maga7incs has appeared, and bookstores report these
publications are among the,r most popular items

Even more significantly, no fewer thar 14 large and mid-sized news-
papers across the country have launched weekly science/technology
scetions during the past 2 years, and more are on the way. N erous
others have begun weekly science pages Withthe N Y Times' Ticsday
“Science Times,” which started the trend 1n 1979, and the Miami
Herald’s section, wliich was begun i 1980, the number of such sec-
tions1snow 16

Although the quality of seience and technology coverage varies from
newspaper to newspaper, these scetions all share the goal of making
technologically sophisticated subjecets accessible to and understood by




ERI

SOCIETY AT LARGE 57

the general public. The extra space for large, colorful, and detailed
illustrations 1s a further attempt to provide more comprehensible
explanations of complex scientific and technological concepts These
sections represent a major departure from previous publications that
were aimed at audiences already attentive to science and technology

The new srience sections are directec at what media executives sce
asa new computer-age generation of readers Although the ever-popu-
larmedical and health topics take up 25 percen . or morc of the columns
inthese sections, just as much 1f not more space 1s now devoted to high
technology subjects and computers This emphasis 1s reflected in the
names of some of the new sections: "‘Science/Computers,” “Tomor-
row,”" “Sci/Tech,” “Future Currents.” Many also carry a regular com-
puter column by a local expert.

David Lawrence 1s the exec tive editor of the Detroit Free Press,
whose se1ence section has just expanded by 50 percent and changed its
name trom “Science” to "‘Science/High Tech " Lawrence explains
“Our expansion 1s based on market rescarch, sure, but 1t’snomore than
what you can see with your own eyes It’s all thosc people with com-
puters in their basements. It's my seven-year-old’s second-grade com-
puter class.”

Network t:levision has not yet matched this coverage, but the
increase in radio, television, and cable news broadcasts offers greatly
expanded opportumtics for reports on developments in the engineering
community. Nearly 30 percent of the calls received by SIPI's Media
kesource Service come from radio and television iourn-"ists An analy-
sis of t .e inquuues indicates that the overwi,  11ng majonty deal
with the promises, applications, and conscquencesof techr .ogyinthe
world rat aer than with the de* clopment and testing of theories in the
140US ALy y mug, e g, raidios thai tic suitnist, bruuies L
cnitical expert with whom jonrnaists r.ust speak

Conclusions

The conclusions reached by the task force are enumerated below

1 An understanding of the engineering commumity by society at
large, which s vital to the health of the engineening enterprise, depends
onthe ability of engineers to communicate with the public through the
mass media

2. The current explosion 1n the use of home and office computers
and other hgh-technology products has created an u precedented
opportunity for increase 1 public awareness of the work of the enginceer-

70

Aruitoxt provided by Eic:




O

ERIC

Aruitoxt provided by Eic:

58 SUPPORT ORGANIZATIONS

ing community. This opportunity 1s illustrated by tuc growth of popu-
lar media coverage of science and techno'ogy, mncluding a recent
preliferation of weckly science/technology sections in daily newspa-
pers

3. Engineers and engincering have not received media coverage that
reflects cither the quantity or quality of their contribations to today’s
“high-techsociety.”

4. The principal problem journahists face 1n covering the engineer-
ing enterpnse is a lack ot access to responsible, credible sources of
information and understanding. Until now, the engincering commu-
nity has done little to remedy this situation.

Recommendations

In addition to strengthening and expanding existing support mecha-
aisms (see Appendix A), the engineering community should take
immediate steps to develop a national network to provide journalists
with acces< to information about engincers and engincening, thereby
improving public awareness and understanding There are several pos-
sitle approachces that are not mutually exclusive

* Within the major orgamizations in e engineering comriunity
(enginecr:ng societies, technical institutes, the National Academy of
Engincering, and the Industnal Research Institute), establish lists of
available experts, cross-referenced by speeialization and geographical
lccation Such lists would be set up through the public information
offices of the various organizations, and consultation and cooperation
among the groups would be maintainced on an informal basis.

¢ Develop more formal, centralized coordination of these available
sources of technological intormation by a leading organization such as
thc National Academy of Eagincering or a divisier of the National
Science Foundation.

¢ Use SIPI's Mcdia Resource Service as the centerpiece of the net-
work to coordinate referrals to appropriate professional socicties, the
National Academy of Engincering, technical institutes, the Industr.al
Research Institute, and corporate public relations oftices

Any or all of thesc approaches require the development of a roster of
available resource personnel by major organizations within the engi-
neermg community and a plan for communication and coordination
among these groups On controversial 1ssuces, the network must be
prepared to provide access to responsible sources representing a diver-
sity of opinion

L
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Once the network 15 1n place, a coordinated media outreach effort
should be launcned to adv =~ journ.lists of «ts existence zad to1dentafy
emerging areas of engineering achievement and poliey 1ssues on which
experts arc available tocomment Journalists may need to be reminded
frequently of the availabhility of engineers as resources, especially dur-
ing the initial months of the new network Indeed, eagincering
resources already available to the media, through pubhic information
offices at engineering institutes and professional societies, would
almost certainly be called upon more oftenif journalists were reminded
more fre _tently of their existence The new network should plan to
conduct such an informational campaign using mail'ngs to journahsts
and also enlisting the cooperation of meaia-soeic ty publications and
meetngs

The ..~twork should 1lso provide expert engineenng resources for
existing and future mechanisms that offer seminars and classes 1n sci-
ence and technology for journalists. These mechanisms include the
Science Media Fellowship I'rogram of the AAAS, the Vanncevar Bush
Fellowships in Public Understanding of Technology and Science at
MiT; the medfa seminars of the Council for the Advancement of Sai-
ence Writing and the Media Roundtable program cosponsored by
AAAS, the Scientists’ Institute for Puclic  \formaticen, and the Associa-
tion of American Universities. The Natio.al Acaden'y of Engineer ng
and other leading groups within the engineerning con munity should
se.” to set up similar seminars and other educational programs for
journalists

Funding for the network should come from four sources goverr-
ment, through the National Science Foundation, media organmizations;
engineering societics, and the corporate commumty This four-part
funding 15 essential to the public eredibility that the network must
raainta'af 1t is to succeed
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APPENDIX A

Public Information and
Media Outreach Activities

Several types of efforts to fosier media and thus public understanding
of engineering and technotogy are alrecady being made. These range
from the standard public relations operations of most companies and
professional societies to a small number of more innovative projects.

The Media Resource Service (MRS) was established in 1980 Ly the
Scientists’ Institute for Public Information as a fice referral service
available to all members of the media seeking reliable sources with
scientific and technological cxpertise. MRS maintains a data base of
more than 15,0 exnerts from academia, government, and private
research/consu.ung organizations who have agreed to answer media
questions in their areas of specialization

Whan a invrnalict calls with a question, the MRS staff searches the
program'’s data base to find the appropriate specialists, examining sucn
criteria as field(s) of expertise, geographical location (where applica-
ble], and position on controversial issucs (representatives of two or
more sides are always given)

In almost all cascs, the staff then calls cach expert to determine
availability and to alert him or her that the journalist will be calling.
This serves simultancously to clear the way for the journahist and to
allow the expert an opporturaty to prepare for the journalist’s question.

The American Institute of ©hemica’ “ngineers (AIChE) devotes 1ts
principal outreach cfforts to promoting coverage of its national meet-
ings and conferences and its brochures and fact sheets on specific
1ssues. The AIChE has dene some limited videotape distribution proiii-
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ing the role of the chemical ergineer [five 30-second and o1 e 60-second
public service announcements and one 60-second radio spot] The
institute’s Public Relations Commuttee 15 being reorganized to create
better opportunities to provide techmically accarate information tu the
press

The American Society of Civil Engincers (ASCE) has prepared infor-
mation kits on infrastricture issues and on the water crisis “r distribu-
tion toits sections and branches Thesc kits, including shides, booklets,
indpress releases, provide background technical information Sections
and branches arc encouraged to arrange for media use ot these materi-
als. The ASCE has also produced two movies, onc entitled “America in
Ruins,” the other on civil engineering education In addition, the soci-
etvhas pt togetherafour-color booklet on the role of the civil engineer
{largely as a career guidance aid) in conjunction witk a 20-second public
service announcement (PSA] television spot

The American Scciety of Mechanical Engineers (ASME) arranges {or
inedia coverage of technical conferences and publishes articles in
ASME publicatiors. 1t also produces films, including onc on its His-
toric Mechanical Laadmarks Program featuring technologically signif-
icant devices Films are distributed to sections, sclLuols, and civic
groups. Occasional TV spot announcements are also produced.

The Institute of Electric. ! and Electronics Engineers (IEEE) has com-
piled a technical resources directory for distribution to the media It
lists dozens of experts (including names, addresses and phone nam-
bers) in approximately 100 areas of technology. IEEE held a medis tech-
nology briefing on robztics and as part of its recent annual meeting held
five sessions with 16 engineers and 38 editor. on supercomputers,
defense electronics, communications, technology for the handicapped,
and electric power transmission. It has prod.ced two PSAs (one 40-
second spot, onc 30-second) that have also been adar ted to print A 28-
minnte film arianted tn a nantachnical andiongee decrrihoac the rale At
the electrical engineer. Finally, IEEE has fostered extensive media cov-
erage of 1ts activities (¢ g., centenmal) and publications (e.g , special
issues of Spectrum on space technology ard supercomputcrs).

The National Society of Professional Ergineers {NSPE| is preparing
anengincering experts dircctory fordirect distribution to the mediaand
to. distnbution through the socicty’s chiapters. NSPE conducts public
rclations seminars for 1ts members to encourage them towork with the
media and has prepared a public relatiuns handbock for engineers It has
fostered media coverage of 1ts activities and routinely arranges inter-
views for the president of the society when he travels NSPE also tries to
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inform the media about the prefession through sponsorship of the Out-
standing Engineering Achieverient Awards and National Engineers
Week. The society reaches into hundreds of communities throuzh an
extensive scholarship program and MATHCOUNTS. NSPE also spon-
sors awards programs for both prir. and broadcast journalism

Beyond the efforts of engineering societies, centers of engineering
excellence have also worked to improve media unders' .nding cf tech-
nology. Several corporations (e.g., Westinghouse) have provided time
and training for engineers to make media appearances discussing tech-
nology. Most engineering colleges have at least one public information
staff person who can serve as a conduit for the press to expert faculty.

The Massachusetts Institute of Technology (MIT) conducts the Van-
nevarBush Fellowshipsin the Publi  Jnderstanding of Technology and
Science. The program isdesigned fc  :ight expenienced technology and
science journalists per year. Its aims are ‘o recognize irdividual
achievement and to provide jovrnalists with the opporcumty to expand
their contacts and conduct a lengthy rezearch project. The host MIT
also benefits from thc development of new pathways by which to
describe developing technologies and their implications fo the public.

Another program bringing experts and media together is the Nev.
Horizons series of meetings held annually by the Council for the
Adv.ncement of Science Writing (CASW) in cooperation v '*\* a host
university. In these 4-day sessions, .ngineers and scientists make pre-
sentations on new research findings Niglitly social ¢~ -~rings bring
experts and journalists together to foster the develor of personal
contacts. The CASW has also held four regionsl s »ns on issues
relating to public health and the environmeat as well as occasionai
1-d~y meetings in Washington, D.C , on science policy 1ssues

T'he American Association for the Advancemen. of Science (AAAS)
.as since 1975 conducted 1ts Mass Media Science and Engineering
Fellows Program. (Engineering was a ‘ded to the title 1n 1982.) The
program aims to strengthen the reiat:onsnip DEIWCLH scicuusts dud
engmneers and the media by allowing advanced stvdents in science/
engineering to work for asummer on newspapers and magazines and at
TV and radio stations About 150 students have participated n the
progrim, with several cor.inuing on 1n subsequent media jobs.

Final', ajoint media outreach effort dealing with university reseazch
15 being developed by AAAS, the Association of American Universitics,
and the Scientists’ In titutc for Public Information This 18-month
program will bring scientists and engineers who are experts on umver-
sity research together with a small number (from 8 to 15) of journalists
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for free-wheeling discussions of suck 1ssues as the transfer of strategic
tecanology to the Soviets

This survey of media outreach cfforts 1s not intended to be exhaus-
tive. Its aim has been s*mply to touch upon the activitics of some major

enginecring organizations as well as seme of the more interesting activ-
ities of other organmizations.
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APPENDIX B
Survey of Journaiists' Perceptions of

Engineers,
Physicians, and Scientists

As part of this report, a survey was iaken of journalists in the print
and elecrronic nedia regarding their perceptions of technical experts,
specifically, engineers, physicians, and scientists The survey was an
attempt to determine the answers to these questions:

1 How often, relatively speaking, do inurnalists solicit the :Lree
types of experts for comment?

2. How do journalists perceive these experts?

3. Where arejournalists most apt to look for these cxperts?

The eight-question survey wasmailed to 1,118 journalists, including
569 science journalists (from the mailing hist of the National Associa-
tion of Science-Writers} and 549 gencralists. A discrete bady of engi-
neering/icchnology writers was not readily identifiable.

A total of 202 10urnalists responded which was a respense rate of 18
percent. Of the 549 generalists, 54 (10 percent) returned the question-
naire, with 148 (26 percent} of the science writers responding. Given
this much higherrzsponse rate, answers for each of the following ques-
tions were controlled for the type of journalist responding.

Overail, the results of the survey showed that journalists have sub-
stantially less contact with engineers than with either physicians or
scienticts Journalists turned to engincers on only 11 percent of their
storics on health, science, or technology, with little distinction
between science writers (10 percent) and nonscience writers (13 per-
cent} On the other hand, journalists turned to physicians 41 percent of
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the time with little differe.ice between the tvpe of journalist and to
scientiste 35 percent of the time {science writers, 39 percent; general-
ists, 23 percent). (Sec Table B-1 | Only 23 journalists (11 percent of the
total 202 respondents) turned to cngincers before physicians or
scientists.

Respondents were also asked to describe, on the average, how many
engincers, physicians, and scientists they spoke with eact week. Over-
all, respondents spoke with 4 times as many physicians or scientists as
engineers. Therc were diiterences, however, between science journal-
1sts and nonscience journalists. Nonsci<nce journalists contacted only
1.5 to 2.5 times as ..ny physicians or scientists; science rcporters
approached 4.5 times as many scientists or physiciarns.

When journalists were 2sked whether they thought a description of
the engineer, physician, or scientist as “wooden” was true, somewhat
truz, ornot true, about threcout of four (74 percent) said that it is true or
somewhat true for engincers. Only 55 percent thought that the assess-
ment was true or somewhat truc for physicians, compared to 50 percent
for scientis.s.

Responding journalists also were surveyed about where they were
most likely to seek each of the three types of experts. On a scalc of one
(most likzly] to seven (least likely), reporters were asked to rate the
following sources of contacts: academia, government, industry, prcfes-
sional society, public interest, trade association, and other.

Reporters were most likely to turn to industry while seeking engs-
neers, with ccademia, government, and profcssional societics as next
choices (see Table B-2). When controlling for type of reporter, however,
nonspecialists were more likely to look first to academia and then to
industry, professional societies, and government

TARIER.1  Uscl, Rospundent journalists ot Three
Types of Experts (percent!

journalists
Experts Nonscience Seience Total
Engineers 128 100 110
Phy.1- .ans 121 41 4 415
Scientists 216 94 349
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Table B-2 Journalists’ Preferred Use of Institutions
n Seeking Experts

Typus of

Institutions Engineers  Physiaans  Scientists
Academic 2 1 1
Government 3 3 2
Industry 1 4 3
Professional society 4 2 4

Public information 6 S 3

Trade association 5 7 6

Other 7 6 7
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