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COOPERATIVE DEVELOPMENTAL ENERGY PROJECT: PHASE I
v a | " FINAL REPORT
. . , L]

lntro&uction\

Tennessee Stateé Un1vers1ty (TSU) entered  into a

contractual agreement w1th the' U.S. Department of Bnergy
tUOB)‘in August 1983 to develop a plan' of action for
-enhancing employment and career mobility of minorities in

the energy industry. This report. summarizes the findings

-

of the project from August 1983 to July 1984 It provides
an assessment of the various alterndtives to pursue in order

to meet the projeét's goal. The report concludes with a set
. _ : i
of proposed activities for Phase II. ; -

v
)
-

The ‘contract with the sponsor spec1f1es several task to

_be completed during Phase I. The identification of data

’

about the industry and ity implications (Task 2) are

provided -in Appendix I and Appendix II. The bafriers to
. s e . v .
minority employment are discussed starting on page 5 and in

Appendix IIT (Task 3). An assessment 'of the financial
requirément (Taskn 3({b)) Sfarcs' n page 14. Netuorkihg
principles ,(Task 3(c))jare propéged on pages LO 12. Tasks
. S(d) and 3(e) are dealt with in. pages 13- 17 Task 4 "is

present in the JUniversity's plan of agtion for next year,
f beglnnlng on page 17. ' E

L4

and descr1bes the act1v1t1es.that took place dur1ng Phase 1 -

AN
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: ’ ’ { i v . . ‘ :
The project was administrgtively ed 'within the

- - : LT . .
Division of Continuing Education, . kxtension,, ~and Public

-

ar

Service at TSU for severag reasons. First, the“U?yiSion‘héd
C Y

previously conducted’ energy workspdps'f@j'tdachérs and was

recognized as a location ‘for energy-relatéd edutdtional

- - . . . I . - M
activities 1involving 6 local and state agencies, as well as

“various segments of the energy industry. Second, the

project .clearly falls in linpe .witﬁ the ppbiic service
mission. of the University, making the Division a natural
manager far such activity. Third, the University avoided
the wundesirable poséibility that the project would be
1dentified with -any single acédemic discipl}ne or school.

The placement of the. project within the Division . of

Continuing  Education allowed easier access tO) funding

-

opportunities and industry contacts for all _the academic

L}

scitools *and their administrative sub-units. The Divisien

provided the project with administrative support and the

organizational expertise needed for planning the Energy
. ’ .’ :
Career. Symposium: ‘ s

»

%

At the earliest stage of its development, this ‘projeét
involved all the organizations and‘the,pubiics thgt might be

inf luenced by planned aﬁfivities. The President of the
Vs

University appointed a Steering Committee to Serve in an
B ‘:l -

—

advisory capacity and to provide ‘a liaisgn between the

project and other organizations. The Committee was chaired

’
»

.
. . .
.
\- 8 !
»
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by the Tennessee Commissioner of Labor and it included ;he

™~
state's 6ﬁputy Commls§1oner of. Employment Securlty, the

state Director of High Technology - Development, the Deputy

‘Commissioner of Economic and Community Development, the vice

presidents.of the local gas and electric wutilities,  the

regional dix’tpf.gof_ "Shell  0il' - Co., the district
M M N . <

administrator for TVA, ‘the mayof's assistant for. minority-

and small businéss, a former aid® .to the mayor in the area

of community and neighborhood affaifs, and- the . immediate
Sest-president . of, the‘10631 chapter of the NAACP. Each of
those members contrlbuted 1nd1V1dUd11y, as well as through
participation in the Steerrng Committee, to the development
and implementation of- the first phase of the project.
Members~\e£ the Committee reviewed the pLans.for the project
and participated ih group diecus lons to identify -the most
promising - avenues for‘ acfiop. In addition, eech member

{

tacilitated access " to q}her  individuals, _ groups,- or

organizations for support afd cooperatlon. Members made

valuable suggestions and prOV1ded 1mpo}tant feedback to the
e R

project :director. The: state's Legislative Black Caucus

endorsed the.general épproach and purpose of the project in

a4 resolution at its annual retreat in Chattangoga in the
. R \ T

f‘_zill of 1983. Though sﬁnbol;c in nature, theke_arly 'supp'ort.

of, this body, as well as the support . of some promlnant

«

leaders of the black community " in Nashville, - helped /}o

establish the credibility of the effort. .

. . Page 3 *.
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Kg a result - of the discussions with the Steering

Committee  and the Office of Minority Impact .at the

"Department of Energy, the major thrust of Phase I evolved

1

around two major efforts:

\_) .
} . ‘ .
1. Identification of the main reasons for low.level of

] .

N ' minority employment in the energy industry and the

possible ways to deal with each of them. >‘ R
- 1\ : - :

| ’ 2. Involvement of faculty and students . in coa
e | - fjf eﬁérgy-reiated re§earch or training in coeoperation with .
7 " the %ndustr&. | : ) A

> Tb facilitate the differeﬂt activities un@er- the ;Qo

effort;i the project director commissioned two, studies. One
identified the re&égpqt data abouz employment in ‘-.. SN

<

professional ‘and mapegement occupations in enérﬁy-related”
induStrieS‘(attac5ea as Appenéix I and Appendix II). The’
_second studf Eoncentrhﬁed on obstacles to the promotion of

»  women and minorities in energy-related industries '(Appendix"
III);\ These two research activities developed {h-house

expertise and first-hand knowledge among the faculty. This .

: -
expertise was later wused to facilitate the roundtable

A

, discussions during’ a..sympo§;um - on _m%nority careers in . \
~'engrgy. This symposgum was organized po'meet the project's '

f first task of 'identifying the reaséns for 1low minority

;mwuoyment in the managerial and profesSional ranks in the

energy.industry.and the possible ways of dealing with each

of them. To fulfill the second task of ,inérea;ing

.
-~

‘ | . N . 10
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Page 5

1nvglveﬁent by TSU faculty and students in_energy-related

researsh ~ and training, . a series of discussions were

inititated. University officials distussed the development

of a progosal for enhancing energy-related activities on
. .. ~ . : :

campas‘for students. In addition, negotiations were held

h

with officials of ’energy-rqiated compahies to develop

agrégkents thit would allow students and faculty to pursue

.

internships, research, and training opportunities with those

ve

companies. The different activities under the two .-efforts
,

shaped -°the work élan for the second phase, as will be

discussed in more detail below.. - ,/;/

‘Minority Careers in Energy Symposium: Barriérs to  Minority

Employment -

g

On Friday February 24, 1984 more than two hundred —

individuals gathered at the Downtown Campus of TSU to
txplore the reasons for low levels of minority employment in
the energy industry and to -find out what can:be done to

overcome those gbstacles and how unmiversities can actively

improve  the. situation. .The .conference allowed community .
leaders and TSU students to find out what kinds of careers-

~and employment are available or may be.available ‘in the

13

future in the main sectors of the .energy industry: gas,

oil, coal, *and electric power. The national trade

"associations sent representatives that gave participants a

birds-eye view of where each sector of the industry is and

Lol s

' an assessment of future developments in employment and

' .
-
g . - 11
«
. .

.
ey
B 3
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career mobility. Community ieaderq, university officials,
and students were able to find out where the jobs are , what
j . ' ‘

kind -of preparation is needed to qualify for such jobs, the
£ $ \ >

procedures for job application, and the appropriate

addresses - for - ‘contacting - prospective employers.

hneaﬁx-related companies set up . corporate displays
describing  their - different commercia%‘ activities and

distributed printed materials en their affirmative action

-and general employment programs. Corporate representatives

were on hand to answer questions, and provide other

'-rnformazion. . The symposiym provided the representatives of

the industry with a neutral forum in which to discuss ' with

community leaders, students, and faculty the obstacles to

-

.greater minority employment in energy. Participants joined

one of four  discussion . groups representing the four main
. o y .
energy sectors--gas, oil, coal, and electricity. Each

discussion group was qrganized as .a— round table with a
faculty member from TSU as a moderator. All four groups
focused on the Same -discussion qﬁz;tions -- What ére the
obstacles t6 mfhority employment? . What can be “done to
overcome’ ;hose ’ obsfacles? How  can TSU' ;hd .othef

<
universities assist in creating change? : . .

In most cases, the discussions confirmed that " most’
students and community leaders were nbt aware of'the"vafious. -
skills needed in .the different sectors  of theu'eﬁe;gy
jnduétry._ There ‘is a general lack of.adequate information

about the kinds of jobs available. . In fatt, the

+

° . -

.12
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M . ‘/ . ’ v

o

participants' were not aware of the most-salient occupations

. .« in each segment'pf the .industry. The main obstacle to

~ . " .

‘minority employment, therefore, seems.'to be this lack of

L]

information about, career -opportunities in “.the 'energy

;industry .and of the basic skills necessary to prepare for

-

them.-~ - o . .

? . - A -

»

Many minorities lack the particular® skills needed to
qualify for job;’ih the energy industry. Whilé.this sgcond '
obstacle is hot'completely independent of the first one, it .
'may mean that even when minoritieé become aware of a
possible_c?reer in energy, they - cannot qualify for the

| ‘posjtions.. There 1is cle a need to offef opportunities
T \

dor skills development to. Ngfter prepare minorities for
€. EEY ’ I e ‘ ‘

«cmployment.
. 3 :
o Since minorities were not 'traditionally empioyed in
various occupations in the past due to - illegal
discrimination in 'employmént -or education, there is no
- -¢conceptual background which may lead to an interest in
learning about the kinds of careers phat may be available in
the energy 'inQUstry or for preggring for theﬁ. There is
very little involvement of minorities in the coal industry,
fory example, where sons usually follow in the footsteps of
- _ | their fathers, bfbthers, unclés andlcousjns into the mines.

‘Minorities have no cultural tradition to follaw in this

field, which presents a third .obstacle for thémf

-
y

13
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Low turhover of employégs with utility companies forms

v

a fourth obstacle. Only a few new employées are hired each
year. Even fewer minorities are being hired each year. The
projected growth in energy use will not - result ‘in a

proportionate growth in the labor force. Moreover, when an

.opening.. occurs, the utility companies tend to hire new

>

embloyees through %he \1a56r union either from habit or
becadse of a conﬁ?aétual obligation. A In addition, whe

vacancies occur:due to retirement or.transfer, hiring frpm
within and upgrading the skills of those who are-already

eméloyed further reduces the chances of minorities to start

~—

.a professional <career. Minorities wusually enter the

corporate ladder only at the bottom rung, %yen though they

may have the formal education, the skills, and the minimum

experience réquired for filling higher-level positions.
v . N
Cooperative - programs between - historically- black
colleges and universities and the energy industry are rare.
Such joint efforts in the area of research and training and

the' regular exchange of . personnel was identified as an

“

important factor in creating’ student interest .in particular

careers. The inaccessibility of cooperative programs for

minority students forms the ‘fifth obstacle to, minority

employment in the energy industry. In addition, because
such programs are rare, the academic nplanning of such
institutions does not involve specific consideration of the
knowledge aéd manpower neegs of the energy'industry . There

is no concerted effort to advise students and to provide the

14
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kind of courses that can prepare them for employment .in the

energy industry. A

) ) -

“High school teachers and guidance counséldrs also lack

an awarc. :ss of energy-related careers. They cannot provide

adequate career advising_prior to the college level. This -

sixth obstacle prevents students from pursuing the training
or collége education necessary for management and

professional jobs in emergy.

«

Minority students are not well prepared with joq’seanch

, .
skills. They do not know how to request applications, how
to fill pﬁem out, how to write a job resume, ‘or. how to

prepare for a job interview. Minoryty applicants may fail

to impress a prospective employer with what they can

contribute to the organization, even when well qualified,

]
'

presenting a seventh obstacle to employment.

;

The eighth obstacle is that most of the industry

¢

remains undware of the existence of obstacles for minbrities
\
e

and they fail to initiate programs to change or to ftemove
' \

them. Many companies wait for the qualified minority

.

applicant to come knocking on the door but may do little to

encourage brigﬁrﬁyoung people to prepare for such careers.

v

L)

False or unrealistic expectations about the nature of

LY

employment in the energy industry forms a ninth obstacle. -

Some new recruits exﬁsta to become high level executives

overnight or assume that most of the work is done in the

office. They have no realistic view of the nature of the ’

r

PO

15
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1

. T ey
.work they have been hirﬁe to do. Some university graduates -

tdo not expect jobs that involve fieldwork, odd hours, or
AN : ’
_physical strain. They wmay not stay long enough with a

cpmpanyﬁto get promotions and to develop a career if their

eXpectations are inconsistent with the reality of the

. W e '
initial experience. T

hd [}

Because only a small number of-minorities are employed’

by the energy"gndustry at present, it is difficult for
minority applicants to use the sponsoring or networking
techhiques'.possible in other- fields. The lack of good

personal and professional connections then is a tenth

obstacle.

-~
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N _— ; .
\Igward a Plan of .Action: What can be done to deal with

obstacles tq minority employment?
N
N

.

Ssteering commnttee 1dentffxed several proﬁlSlng alternat1ves
to deal thh some of these obstacles, but lxttie\\ls likely
to change overnight.
invo}ving all fhe concerned parties -- ~ governmental
agencies, the industry, the community, and the ‘educational

system -- may generate a change in the desired direction.

-

Several of the obstacles to minority employment in the
energy industry result fromhinsufficient knowledge about the
employment opportunities ayailable or from inadequate
preparation for such work. Clearly, students and faculty
need-aétivities to inform them about the various jogs and
the necessary skills to prepare £Jr such jébs; Since in’
many cases in is too late to start such prepqration; 1n
college, special effqrts; should be made to assist high

- school students and counselors realize the nature of the

available careers in energy and the hecessary courses that

should be taken to qualify for them.
‘ .

Cooperative education arrangements,'fieid projects, and
internships for students while they are still in school
could overcome the problems of unrealistic “expectations '6}

\ jobs and the lack of connections and sponsorship w1th1n:}he
industry. Such activities may provxde ,mxnorxty *Students
-wiph a.-'better feel for .thé- d1fferen; egployment

“

t

17-

A systﬂmatxc effort, howeGéf;»

——

~

-

~
T— .

Participants -in- the symposxum and me&?ers of xhe e

-5
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S ) .
opportunities in energy, -as well as with the necessary

\ references and conflections helpful in job placement While
) the Unlver51ty cannot directly effect this need for early
) experlengss, it can promote the idea through various other

- .

programs at the Un1versrty which involve e¢lementary and
secondary teachers, principals, and superintendants. In

addition, it can provide special weekend ‘and summer

s

institute programs in science and mathematical areas for

aspiring elementary and ﬁigh school stuﬂents.

-

Jornt projects involving members of the inddstry and
: N .
university professors may facilitate the necessary dialogue
between historically bléckluniversities and the industry to
~influence academic planning in order to meet the industry'§

' manpower and research needs. .JSuch efforts would better
disseminate ‘information .about’ the 1industry, generate
interest among\ studenrs . to con@idérv employment in tyis

sector, and ‘identify promising candidates for employment,

This ipteraction between rpe University and the energy
< 4

A

industry should be carried out on'a contihuing bagis to
' /

-

I

ﬁaximize the potential of institutionmalizing energy-related .

3 .

research and training as a ''regular™ activity on campus.

The industryeigkould make a concentrated effort to
identify new areas or occupations where manPower shortages
"or needs may be expected. The industry should reach out to
work with historica}ly black unrversitxes in developing

appropriate curriculum ‘and career counseling to prepare

minority ¢ students for employment in the field. Joint

C .. .18 ‘

¢

N
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- efforts. may prove to be -beneficial to the “ndustry, the

community, and academia in such projects as environmental
”~ ' .

protection technology. -

b ral
- / ’
o

Histqr;callx~b1ack‘uhiversities shopld make 'an attempt
to promote and coordinate energy education a&tivities on
campus to encourage both fgpulty and students'to‘deveiop an
interest in this 'indUSer.‘ lThe Enefgy Career Symposium
‘served as an example of this tfpe’of promotional activity.

Ed
r

The Qniversity should conduct reguldr workshops on ,the
preparation of _vitas, the completing of employment
applications, «+ and the communication skills needed for

< ~ .
successful interviews. Such trainipg may be offe;eg’as a
bublig service to minority applicants,. regardless of whether
. they are enrolled in the Univqfsity in order to increase
minority p;%sence at all levels of employment. Such éfforts
may be conducted in cooperasion Awith state and local
. A

agencies~ that deal’ with employment and community

development.

-

The industry shiould "develop adequate procedgres for
using the services of the state's‘ Office of Employment
Seourfty to identify the ﬁost promisiﬁg candidates to .fill
vacancies on the basis of tes;si ar other.prqfegqional
;ssessment§ to insure that the person will stéy\ with the

' . . ‘ ¢
company and have a successful career.

»

) '
- . )
» f 4
R . .
.



-adequate funding to facilitate increased minority ‘employment

. . o .f,\j,_‘ .
,with some resources to faciditatéivarious components of the

~ ’ Page 14

Assessment of Financial Requirements

¢ \ ° . . i .

\ do " ; o ~—
Since _it is unrealistic to expect that minority
students will- be able to pull themselves up by their own
bootstfaps to overcome most of the barriers identified in
: P .

this report and the attached appendices, the responsibility : .
for mobilizing the .necessary resources to overcome such

parriérs must lay with the government aqd the industry.

Cooperative attion of government and industry will provide.

in the energy field. A plan of).actién which does not
involve meaningful contnibutions by the industry from its
inception is not likely té--éurvive long nor would - such a
program ,6ever become indepéndent - of major éssistancelfrom
local, state, and federal sources. Yet, ep\i!\dustry_ is }not
likely. to make radical changes‘ in its funding préctices

before seeing tangible proof that the proposed plan of - _ -‘ N

'gction is capable of producing the desired results.

4

In Phase II, industry should be ready to come forward

proposed plan while the governméni agency continues “to
suppori the plan as it is gathering mdmentum.t.This islthe
approach exgla}ned by; Mr. Isiah Sewell from DOE at a
meeting with the Steering Committee in January 1984 (minutes
of the meeting are attachéd ‘as Appendix IV). In ;ach
arrangement = with industry, . the major -costs will be

underwritten by ‘the industry. For example, in , the o P

(a0 -

N\
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S ’
,

internship experiences, the sponsor will pay 1interns & v
. \ . *

meaningful salary ¥or their efforts, with a pbssible ;

marginal supplement (or a direct subsidy to the sponsor)

L] —

from government sources, not exceeeding 25% .of the total -
package for . the student. This would prevent the ?

4 v - .
unacceptable practice of using minority students as a source : \

of cheap 1labor énd"ﬁould demonstrate the worth of the

sponsor's contribution.

-\'. - : \

. . In addition to the necessary funds for,” developing and e
operating an on-going program of internships and field
aexperfence§'for minority students, funds ' are necessary to
develop the energy-related capacity of research teaching ané N \

. e ] ,
training on campus. The initial ‘rpl¢s of gowernment and
industry seem to be reversed im this area. Industry may -3% .
’ hesitate approaching’an/historically black university with a o .

proposal for a serieus research or training projec? if most
/——‘\

of the expertise, experiehce, or //technicaﬂéphysical N
—~ N '

conéitions for carrying it out are not already in place. .

L}

While industry cén and should be expected to provid?\ior the

variable cost of individual,projecti( the start-up cost fofl
B - .

{
. e . ¢ §
creating the necessary conditions for/pééearch nged to come .
- '1 .
. - , ’ o J A
from government sources.) - ) , , -

.’ . - -
. -

. ' " The proposed plan\of action for next year outlinesY
_ . : . n ,

N several possibilitie for developing \‘sqe necessary L ¢ ’2 5
b ' energy-related research and developmenthiapacity on. campus - |
to gradually , reduce the University's depqndenCY. on '

) " government sou:!!s as this tapacity grows. By providing

» - - *
) ) ) : N . | »
ERIC -+ : el - -

.
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a

faculty members with opportunities to conduct energy:related
research in 'general} and with the proposed center for

testing energy management devices in particular, the plan of

action will deyélop the research tools and experience

- _ g . {
necessary to attract independent projects later. v

<

o o ‘ S

.'che\ funds needed to keep the momentum of plannlng

In each proposal for ah individual pfoje¢t in Phase 11,
\

there 1is a request for funding from both government -an
@ req Bgfre govermment ancgiite
industry sourgesf In addition,'the budget [Tequest outlines
‘and the
(

orgenlzat1onal capacity already in' place. Unlversxgy

. the Department of Eneﬁgy wil

-approved minutes (Appendix 1V).  Thepefore, the proposed

officials view tHhs as more than g'§hort-term project. At

the January 1984 mstlng, Mr.. Sewell indicated that the
Depdrtment of En%rgy would ~encograge TSU to’ look for

long-ralge prOJects which 1ndustry and the Un1vers1ty could
- 4

develop ‘together. His statements are reported in the

budget reflectsythe expectation that both the University and

1 increase the cqetributions to.
= »

this effort to ensufe its success in the long-run.

» . -

[

e

\ -
\/J’
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o COOPERATIVE DEVELOPMENTAL ENERGY, PROJECT: PHASE 11

!

y , PLAN OF ACTION .. «

General Overview
~

-

On the basis of the findings of Phase I as reported
earlier and in the attached appendices the prospect,for'a
dramatic growth in the -nﬁmber of minorit@es that are

|
employed in professional and managerijl capacities in the

energy industry is not good. The proposed plan, .2herefore,

.is ,én effott‘fo take advantage of the existing opportunity

of moderate growth, as well as to make a concentrated effort

. to increa?e ana eﬁpand the opportunities for the future. An

c ' importgﬁf consjdergtioﬁ\ in apveloping’ this plan is the

’//‘ . dgsire to prevent, as ' much as possible, that too many

stLdents will be trained for and ied to believe that there

afe readily afailable .careers for them, while in fact the
T, - -

. number is quite limited and c?mpetitive. The University is

‘deliberately avoiding the temﬁtq;igp of proposing a program

fhat involves more students than the\current and ;projected

. labor market in energy can absorb. The plan emphasizes thé

£ need to involve minority students in internships = that

T _ exheriences which will add ;to their academic studies. This
/ . program will-goncentratg its efforts and available resources
to groom those very promis?ng individuals for those

positions . where. they are mg;t likely to hqve‘a successful

career as professionals or administrators ip the energy
) .

" . 23

<

present meaningful and direct technologically-relate )

.

. >
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\. industrf. This’pfogram will build upon Opportunjsfes where .

there are existing cooperative education agreementst between

the univergity gih private corporétions administered through .
'thé studeﬁi afféirs. division of the University; The
proposed plan will also develoﬁ ngw cooperat}ve internships
and -work experiences where none exist or provide for
additional  efforts with those companies _currently

cooperating with the University.

&

Although the target population for this plan consists . \\
of all_ TSU st ents,'only a selected subgroup of studénts
« are likely to bé??nvol;ed and to benefit directly from all
thel activitiés that w{ll be carried out under this plan.
-" Job Fairs and Career Sym?osiums providing information about
employment in the industry and meetings. with representatives
of or presentations by different companies will be organized
to be open to all students. Participation in the internship
aafx? - and work experience programs, advisement about the selection |
of related courscs,;gnd’other special activities, however,
\})_ ‘ will be based upon competition between : those students who
show an early interest and a promiSing'academic'potential in

energy-related careers. .

The plan consists of three major components: 1)

- activities which are geared to foster adequate preparation
{§~q’ - through atademic studies that may lead to internships "and
employment in the energy industry;.'z)_development of the

{esearch anq'training capacity.of- faculty members of the

University; 3) special services for very promising students

4

{\p
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~

. \
put them in touch with prospective employers, advise them
about course selection, and proville employment workshops to

coach them in preparation for job interviews, vita
. ]

preparation, and other techniques for finding jobs. All
. ., .
‘students of the University will be invited to take advantage

of - employment workshops. Thg\,University considers these
three independent tompdnénts to be mutually supportive. The

proposed approach will establish training and education for

-

careers in the energy industry.as a dynamic and on-going
[ 3 — - e il

part of the mission of Tennessee State University.

The plan provides the tentative dates for the beginniﬂg~
and endagf each activity for which .resources afe'assured if
Phase 11 of_this project is partially supported by funding
from DOE. The expected funds from DOE will be used as seed
money to mobilize other resources on and off'campus'from the

University and industry. = We " have already secu;ed

commitments for in-kind services, i.e. provision  of

- personnel for training and workshops, particulalr resource

.materials, the use of company/agency facilitie donations

to the TSU Foundation, student internshipé; and faculty

research oppportunities. Tennessee State University {has

also committed in-kind éupport:aé indicated on the proposed
budget. Letters attesting to the commitmént of these
resources and in-kind services by the energy companie§ and
endorsing the Phase'II activities described in this plan are

¢ -
attached separately from this report.

25
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. . L
Plans and‘Proposed Aetivities for 1984/85 Academic. Year

N

- . 7 N

The'following are objectives for Phase II of the cooperétive

N s

program: ‘ L N

» e -
- VA
- 'y v n
4 . .
+

1. To establ&sh the Center for "Energy Education and

Development at the University. The missions of this unit

will be: ' :
a. To develop new activities and programs to improve

~

!

/} the preparation of enrolled students for careers in
5

energy-related occypations.

Al

b. To increase the awareness £ of students and
prospective ~students of the different careers ,in

energy. % .

c. To develop cooperative efforts with the ienergy

industry to train minority students for employment in
A X %

- 3

L

rs

the. industry.

d. To enhance and facilitate the involvement of
. Q ° B

faculty and students in energy-related resggrch and
' - : /7
development activities.:

e. To coordinate and implement programs to serve the

-

community on the different economic, scientific, and

technological. —aspects%, of energy . production,

distribution, consumption, conservation, safety, and

1

environmental impacts.
Y
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f. To develop a network of contacts for' continuotis

‘dialogue with governmental . agencies and- other

-

organizations to retrieve informatibn‘on 'opportunities
for energy-related training. and research. This
includes, but'is not iimited"tq, membership in Oak
Ridge : Associate - -Universities, and a two-way
communication with the various ‘national laboratories

and NASA on joint research and development projects.

»

The full proposal for the Center for Energy Education

and * Development which has been presented to the University

is attached as Appendix V. It is _expected"thét"major

K]

support for the Center's activities during the first;year of

operation will come through a grant from ‘the - U.S.

Lo AN . _(
Department of Energy. Supplementary funds will be tai;gd
. from the industry and other puBlic agencies includihg,ﬁthe
Tennessee Valley Authority (TVA). ‘Thé.Ceﬁter’will,seék its

own resources from the industry, TVA, and various federal
) : L { C . e :
and ‘' state agencies. to carry out specific projects. As an .

g N SR ;

expression of the University's commitment to . energy
éducation, TSU will 'guaranteera minimqm ieve1%of support,
whi}p addi;ioﬁgl outsidg gubport is sought, afﬁdéed money to
createwrthe necessary : conditions for - deyéiéﬁingfexternal

' resog{cés, Such support will be provideq?'in'itgrms of

release - time for the Center's director, office space, and

administrative support.

A
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Z; To +develop cooperative agreements with Nashville
Electric . Service, Nashville Gas Co., TVA, Shell 0il Co.,
Guif 611 Co., Peabody Coal Co., and Oak Ridge National
Laberatory. for student placement to allow minority
students to acquire‘equrience that may help them to obtain
subsequent employment iﬁ the energy industry. 'This activity
is part of.a Qider.effort to identify promising students and
to interest them in fhe pursuit of professional careers in
energy. A ﬁosition paper that will be wused to write a

specific grant proﬁosal for this project is attached as

Appendix VI.

3. To facilitate the creation of the Energy Training
Consortium of Middle Tennessee, .This consortium will
consist of the energy-related companies in the region and
will be supggrtpd through the Ceﬁt-: for.Eneréy Education
and Development. The Consortium will allow participanﬁs to
pull their resoJrces together to proQide a more flexible
schedq}e of training activities. The consortium will enable
the participating organizations to send their employees to
participate in training activities on the TSU éampus, when
such ‘tfainéng deals with common issues such as supervision,

human relations, and other basic skills. Through such

cooperation, the companies will avoid the need to pull out

of the ;egular work séhédule'enough employees to-make their
own independent training efforts cost-effective. Through
the _consortium,. employees of = one cgmpany may also
participate in the in-hoqse training and defelopment

- 28 .
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... 3 ' .k ..
activities of another company. In add1§10n, the training

director for each of the participating consortium members
will make an effort to accommodate a ~selected group of
stﬁdengs from TSU in training activitie;. Such students

will be identified by.the Centerlfor Energy Education and
lDevelopment for'their intergst in the pursuit of a career in

the energy industry. Participation in such training will

better -prepare them for internships and';éﬁﬁsequent«

e

employment. A summary of a preliminary consortium planning

- meeting, held in July.1984, is attached as Appendix VII.

4. To provide a comprehensive energy management training

\

institute series. In cooperation with TVA, TSU will'develop

and offer institutes for physical-plant/maintenance managers
and future energy conservation officers for institutions and
organizations.. Using TSU faculty and Vtechniéal agsistance
f;om TVA, the institutes will train barticipanfs‘to conduct

energy audits and to develop energy management plans. Thg

cost of the training will be subsidized by"direct grants -

from "TVA and DOE to TSU. The participating organizations

and utilities will also\pay fees for the training.

(A
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5. To conduct a feasibility study for " establishing an
‘- L. o ’ .
independent testing "facility to assess energy wmanagement

- devices. The study will include an in-depth needs

. *
assessment > for . sueh < independent testing, a

costreffectiveness study of the propdsed approach, and
. . ) ¢
-prognosis of the mnecessary conditions for becoming a

self-sufficignt activity. A concept paper on the testing

facility is attached as Appeﬁdix VIII.
R -

6. To conduct a study, in cooperation with TVA, to examine
the .feasibility of an eneféy recovery project on the TSU
campus for recycling baper,ﬂ cans, and othér reusable
materials that are being discarded. Students wohld operate
the project under superviszon of ‘the University. Pfoceeds
from the operation iwould fund student activities while
netting the University savings on the: costs of campus

up-keep. - The Univérsity has also begun to involve Battelle

Co., manufacturer of recycling machinery, in this study.
- . M . .

7. To conduct a workshop series on wood heéting saféty ‘in

cooperation with TVA. The workshop series wigl be offered

to home owners, real-estate dealers, insurance ents and

»

builders. Technical expe will be p

faculty, TVA, the wood industry, and manufacturers of wood

A ]

heaters. These workshops will also provide an opportunity

to explore further cooperative agreements for student

L3

internships, faculty research, and training.

30
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8. - To conduct an annual'energy"careers seminar series. for
~TSU  $tudents to tamiliarize them with the different careers

that may be availablewin the enefgy industry and the kind of

4

~.courses ‘they need to take to prepare for them. The seminar

series will be held in cooperation with various corporate
re

representatives from the energy industry.

9. " To facilitate proposals from fatdity members to conduct
.energy-related research in cooperation with Oak-Ridge

National Lab., TVA research facilifies, and other private

&

and public organizations. . -

o

¢

31 .
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SCHEDULE OF ACTIVITIES FOR 1984/85 ,

“NOTE: Commitment and support for these activities has been secured,

providing that the contract between TSU and DOE for administration of Phase
11 is dpproved for continuation by August 10, 1984.

ACTIVITY START END PERSONNEL TARGET GROUP RESOURLCES
- Aug 84- Sep 84 Director University officials DOE
. Staff . : - TSU

Processing of .contract, setting of accounts,
establishment of Center for Energy Education and
Development. Cost included in overhead.

A

2 Sep 84- Sep 84 Director Deans and h DOE
~Staff Department Heads ° TSU

Presentation of plane for the year and calendar
clearing with each school and department( Cost
included in overhead. S

- : [
.3 - Sep 84- Nov 84\\Q%rectof Physical Plant DOE
- Staff employees from TSU TSU &
Faculty .and other institutions . TVA :
TVA . ) _ Particjpants -

‘A week-long Energy Management Seminar for employees

of minority institutions and minority employees.

- Participants will learn how-to conduct energy audits .

‘for institutions (states, - hosgltals, office
buildings, schools, and universities).

costs under different contingencies. Idstruction
will be provided by TVA and TSU faculty members with
minimal use of consultants. Participants will be
awarded certificates _and continuing education
» credits. Number of participants will be limited to
25. TVA will provide materials and most of the
instruction. TVA will .encourage institutional
- ‘ consumers in the valley area to send partxcxpants
The decision whether to Kold a second Seminar in the
fall of 1984 will be made on the basis of the
registration at the first. Format, content, and

%

ceiling on number of participants will be evaluated .

before offering the seminar to a second group.

32
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Sep 84- Jan 85 Director

Sep 84- Jan 85

Sep 84- Dec 84

4
Scph84- Dec

’Jan 85- Mar

;
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TSU faculty DOE
ORAU
TSU

Faculty application$ for summer and sabbatical
appointment at- DOE facilities; meeting with Qak
Ridge Laboratory representatxves and sxte v151ts as
necessary. .

Director TSU students DOE
. . TSU
- ORAU

broposal and applications for 1nternsh1ps for -

graduate and undergraduate students in one-of DOE's
Energy Technology Centers, following a semlnar with
Dr. Wiesehuegel from ORAU

Director . Wood users - "~ DOE

Staff - Insurance_Agents TSU

va Builders TVA

. : -~ Real estate Agents " Industry
Weekend Workshop(s) on woodheater use,: ety,

maintenance,: and installation in cooperat On with
the forestry industry and the Tennessee lepartment
of Conservation. Wogiﬁhop -may be repeated if
enroliment exceeds 30. ° TSU faculty will attend
workshop to develop institutional capacity to offer
it in the_future and to develop contacts for further
educationdl and development opportunities. TVA and
the industry will provide the materials  and

insj,uctors.

Director Minority high school DOE

Faculty students _ TSU
Shell Oll

Four Weekend ° Workshops to a selected group ~ of
minority high school students 1pvolv1ng hands-on 1lab
experiments and lectures in careers in energy and

the necessary . background skills { for admission to.
‘programs in  engineering, chemistry, physics,

computer science and biology. Student projects will
be used for science fairs in the schools and by TSU
recru1t1ng teams. | One serles of workshops will be
offered in .the fall and one during the winter.

Total, number of students to be involved will be’

between 30 and 40. Shell 0il Company is expected to

33 e
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Jand&?- Mar 85
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‘give the Universtiy '§2,000 to cover the cost of

materials and extra service compensation to faculty.
3 N .J

Director Minority students DOE

TVA / NES ~at TSU TSU
Nashville Gas | ) Gulf 0il

Peabody Coal

Shell 0il Co. . _

Gulf 01l Co. . ‘
Phillips 66 g

United Cities Gas :

Kayo 0il Co. .

Student Development

University College

Oak Ridge Laboratory

,
=5

Orientation sessions and overview of - possible
careers with these companies; necessary skills and
preparation required; internships and summer job
information and interviews; employment interviews.
While the various representatives will visit campus
on other, occasions, this conference will be held
early in the semester for all interested studernts.
Expected participation will be around 500. While
each company will take care of 1its own expenses,
Gulf O0il has giyen the University $500 to cover the
cost of a light meal for  the conference
participants. ' :

Director. .. TSU faculty DOE
TVA / NES - TSU
Nashville Gas

Peabody Coal

Shell 0il Co. .

Gulf 01l Co. " '

Phillips 66 v

"University College:

Engineering School
School of Business
Oak Ridge Laboratory

Faculty meetings with industry representatives to
discuss course .offerings and necessary courses to
prepare for employment with those companies and

. other energy-related companies. = Some faculty

members will.also be invited to visit Qak Ridge
National. Laboratory. . :

34 - .
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1v Sep 84- Mar 85 Director TSU students - DOE

. Student Development ) - TSU

Employment Security ' Employment
S : Security

[

Employment workshops to teach students to prepare
- job applications, vitas, and to perform well in job

interviews.
. 1
r R .

11 Oct 84- Mar 85 Director _Energy Interns - DOE

: TSU
® Identification of mlnorlty students with an interest
in energy-related careers. SeminaTs on career
planning and meetings with industry representatives.
. This group wh&l consist of 10-20 selected students.

P

12 Sep 84- May 85 Director TSU faculty DOE

and students : TSU

) ORAU
Aspects of Energy Research and Employment Seminars

utilizing "ORAU's Traveling Lecture Series. "Seminars .
will focus on areas of interest to students and
faculty who wish to apply for tralning or research
appointments with DOE. -
13 Mar 85- Apr 85 Direcfor * . Energy Interns. DOE
Faculty o o TSU
Sponsor representatlves s

Selection of interns for summer employment wifh
different- sponsors. . Selection will be done by a
committee that includes the sponsors'
representatives. '

© 14 May 85- Aug 85 Director. - Energy Interns DOE

Faculty . TSU

Sponsors . Sponsors
Twelve- week internship experlgnces for a group of 10
students. Interns will report on their internship
a experience and submit a seminar paper to earn
academic credit in their disciplines. . Stipends to
students ° include cost of tuition and

subsidy/supplement payment which will differ
according to the arrangements with each sponsor.

35
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( 15 Sep 84- Aug 85 Director . Energy Interns DOE
Energy Training - TSU
.Consortium . Energy
S ) . Training
‘ Comsorti un
- Interns will be invited to participat®;.n the
' training -activities of the consortium and ¢ it$
members . N
% |
. ; , . ~ .
16 Sep 84- Nov 85 Director Energy Interns ‘ +DOE
: « ‘ Staff . TSU
3 Dr. Henfy Taylor . USDA
w o Meeting(s) with officialg from rural electric

: - companies and cooperatlves to explore new internship
‘ . opportunities. Dr. Henry Taylor of the USDA- Rural
' Electrification project will pay his own travel
expenses from Washington, D.C. Company .officials

will pay their own expenses to attefd.

N

17 - Sep 84- Aug 85 Director ~  TSU faculty - DOE
\ ‘ . TSU

Follow-up on research proposals and projects
“ . submitted to DOE, TVA, Shell 0il Co., Battelle Co.,
and develop new proposals. Proposals currently
pending include: .

.

1. Energy Management Test Center (DOE;TVA) . "
3 2. Pdlymer Research (DOE)
' 3. . Energy Recovery from waste (DOE, TVA, Battelle/
Northwest Laboratory)
4. Energy Recovery from «campus solid waste (DOE,
TVA).
S. Underground leaks from gasoline storage tanks
~ (Shell 0il)
6. Institutional usé€ of solar energy:
. demonstration project (TVA)
S 7. Faculty exchange (TVA, Oak Ridge and Nor thwest
‘ National Labs)




. APPENDIX 1

Bmployment of Professional and
Hanagemeﬁt Oécupations " Energy

: R -‘ and Related Industries
€nergy ‘

- €ducation
- Institute

’ ’ . ¢

Prepared for the N
Energy Education Institute ‘@5’
Tennessee State University

+ Nashville, TN 37203

By

. Kirk L. Johnson

This paper is based on a research that was conducted
for the Energy Education MNstitute of Tennessee State o
University with partial support from the Office of
. ' Minority Impact/U.S. Depar@fent of Energy. This paper
5 & does not necessarily refleS® the official position
or policies of the sponsors.-

>

~ Tennessee Stote Universit&
Division of Continuing Education
Nashvile, Tennessee 37203
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Intrdduction

The analytical focus of this report is on employment of professional
and management occupations in energy and related industries in the -United
States and Tennessee. Data were collected on the following areas:

L . .
{1) Levela of output or activity in energy and related industries.
! (2) Profeasional and management occupationu in snergy and related
industries. .
(2) Energy research and development expenditures.

. Initially, the following energy-related industries were 1dant1fied u51ng
ptandard Industrial Class1f§6ation (6IC) Codess

Coal mining (SIC 11-12

0il and gas extraction (SIC 13) v
Nuclear power (SIC 1094, 2819) - -
Electricity generation (SIC 491) -
Natural gas (SIC 1311, 4922, 4923) ' ‘
Petroleum (SIC 291) . '
Fipelines (SIC 4 )
¢ Manufacture of selected durable products for electric companies .

SIC 3443, 3311, 3612) :
Heavy construction oy utilities. and integrated petroleum companies
2 (SIC 1629)

These SIC Codes are described in greater detail in the Aﬁpend1x to»
" this report. , '
“.After an initial investigation, it was decided to exclude SIC 1629
(Heavy Construction, Except Highway and Street Construction). 'The reason
tor this is as follows. SIC 1629 includes general contractors engaged
in the construction of at least 69 different types of heavy projects
as well as projects not elsewhere classified in the SIC 16 group of )
industries. Consequently, SIC 1629 is not useful for idEntifying just energy-
related construction. .

The data collected were for .the most current year available and, where
readily available, projections were also included in the report. .Where
possible, data for both the United States and Tennessee were collected.
S5ince it was found that in most cases regional data were not readily
available, it was decided not to include any regional data in the report.

P A major difficulty encountered during the project’was obtaining current

«~» State data disaggregated td three and four digit SIC Codes. There are
several reasons for thia. First, disclosure problems often force the
reporting agency to suppress some data. Second,.survey sampling problems
often result in the omission of data for some industries. Third, some
survevs and censuses are not conducted annually. Finally, it would appear

. that at least at the national level . budget reductions have resultad in delays

in.data process1ng and eliminations of some publications. _

R | - BEST COPY
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Table 1

Table 1 reports current energy production data for the United Stateg
and Tennessee. Particularly significant is the capacity of U.8. refineries
(16.9 million barrels per day) compared to U.S. crude production (8.7 million
barrels per day) and -the qpmber of idle refineries.

Table 2

As Table 2 indicates, the U.S. Department of Energy is forecasting an
increase in U.S. coal production during the 1980's and decreases in U. 5.
petroleum and natural gas production during the 1980°s.

Table 3 . _’. : - .

Over 90 percent of the blanned capacity additions to U.S. electric
utilities during the remainder of the 1980°s are either coal ot nuclear.
In Tenne ssee, all planned additions are nuclear. - ’

&

Tables 4 and 3 ° , !

nslTable 4 indicates, approximately 68.8 percent of Federal expendi tures
for energy research and development in fiscal year 1983 was for nucleas
programs. Table 5, on the dther hand, indicates that the majority of private
tndustrv enerqgy research and development expenditures was fqr nonconventional
enerygy. e

: {

Tables & and 7 :

Tablea 6 and 7 report the mo;\ current data available on selq;fed
manufacturing statistics in energy-related industries in the U.S. ‘and
Tennegpee. The reporting lag in the Tennessee data in Table 7 is particularly

a problem begause of possible changes in energy-related industries during S
the 1979-1980 time frame. V , .

Tables 8, 9, 10, and 11

These tables anort statistics regardinq number of employees, number

.nf establishments, and payrolls for energy-related industries in the United

Gtates and Tennessee. As Table 8 and Figure 1 indicate, the o0il and gas
extraction industry (SIC 13) is a large employer among energy-related
industries -in the United States although the combined electric and gas -
utxlele% industry (SIC 491/ 492 493) also employ a largn number. of

workers.

1
L4

In analyzing the data on Tennessee reported in Tablea 9 and. 11 and
Figures 2 and 3, it should be emphasized that the data on electric and gas
utilities do not include- government enployees. Since TVA and Tennessee X
municipalities acceunt for®a great deal of the employment in this asector, ”
cautian should be exercised in analyzing the Tennessee data. : o
2

»
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Table 12 . e

Table. 12 is an industry-occupation matrix for selected en&rgy—;;;;ted
industries., The data for Figure 4 were derived by multiplying the percentages
1n Table 12 with employment estimates from the source document. * As Figure 4 -
indicates, the coal mining and oil. and gas extraction industries are
forecasted to have an increasing demand for certain prnfessional and
management personnsl : . s

Tables 13 and 14 - T

-
w

These tables report current and projected employment in selected
T occupations fpor the 4.5. and Tennessee. The occupationsgpelected are those
which are found in enehgy &nd relatad industries.

' . . ™
Tables 15 and 16 . - - ’

As noted above, Tables 8-11 do not include government employees.
Table {3 reports the most current data available on the number of goavernment
employees in Tennessee who work for municipal distributors of electricity
or gas. ‘Table 16 repots” the number of employees and average salary of”
Jelecﬂbd Tennessee Valley Authority occupations. :

-

' ' N

-

J
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Table 1. United States and Tennessee-—Selected Energy Statistics: 1982

, «  coAL .
Number of . Productlon Avorage
Number of Mining Number of (Thousand Mine Price
MinesX Operationskk = Minersxxx ~ Tons) (% Per Ton)
United States 4,098 . 4,867 - 217,117 832, 524 27.25
o u .
. Tennegsea -~ 105 . 130 4,047 7,287 29.49

"

¥Excludes mines producing leas than 10,000 short tons of coal during the year. %
"y . XxxIncludes preparation plants. ‘ :
¥x¥xIncludes all employses engaged - in production, preparation, processznq,

) "development maintenance, repair, uhop or yard work at mining operatione.
Excludes office workers. Includes mining operations management d all
technical and engineering personnel. o _

. ’ a7 :
’ L . . | - .. / v
\ ’ PETROLEUM - ' .
. , .
P Crude 0il1 Production Number of Gperable . Capacity
- (Fhousand Barrels) - Refineries . =~ Barrels
- Total Per Day Total QOperating Idle " Per Day
Unyted Statgsyd, 196,715 8,649 258 233 25 16,859,337
— . T ) : S '
Tennessee 1,122 3 : 1 1. 0 49,500 .
Ao ' o NATURAL GAS -V ,
7/ o . Imputed Wellhead Value
b Marketed Production Number. of Gas - of Marketed Froducti
‘ (Million Cubic Feet) Producing Wells . (Thousand Ddg}ans)
bl - b .
United States ° 18,519,675 ¥ 210,753 : 45, 496, 765 :
w - . / x‘ - 3
Ti;ngésee \ 2,976 340 ' 8, 928 o
. - > T
13 * had : .
_ ) 5 " \ ) . ) N \‘ -
: ' ELECTRIC UTILITIES : ' -
Installed . . Net
Number of - ' . Capacity . Generation
. Plants . {(Megawatts) ' ’(Meghwatthod?s)
; United States . 3,036 650,105 | 41,211 367
Tennessbd 38 . 18,270 , q9.qo4 a97  ©
’ Sources: U. S. Department of Energy, Coal Pradugt 1 on ~1982 (September 198*)-
Fetroleum Supply Apnual (June- 1983) ; tural G 982 (October 1987);
Electric Fower Anpual, 1982 (August 1983). o ) - "
1] 4 T
)
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Table 2. United States-—Forecasts of Energy Production: 1990

A

.. ' , , \ 19682 1990 | Per Change

‘CDAI——MilliDn Taﬁgf“ ‘ . - 833 1,080 \J 29.7
Fetroleunk——Million Parraels Per Day 10.3 9.5 7.8
Natural Gas——Trillion Cubic Fee£ £7.5tt 15.9 - 9.1
. v P g ' o ‘
tIncludes crude bil,_natukal gas plant prpducﬁion, other hydrocarbons,

and alcohol. . . _ X

k#The dxscrepancy in this statistic and the statistic reported in Table 1
18 une<pla1ned. . .

1}

Note: Forecasts based on middle world oil price case of $3I7 ‘per barrel
(1982 dollars).

“w>

Source: U. S. Department of Energy, 1982 Annual Enerqy Qgtlogk, (May 1983).

R N ’ R 7
- : . ‘ - . ~
v . .

»
°

abl "3. United. States and Tennessee~-Electric Utilities Planned Capacity
. Addxtions by Energy Source: 1983-1992

~
.

RS BEST4(3}OPY

U i} . (Megawatts)
' United States Tenneisee

Total . : o o - 143,854 2,540
Coal &5, 681 0

. Petroleum “a ‘ 1,287 ) 0

Gas ) - 347 0
Water - . — ' . 9,582 . 0
Nuclear | ~ - 66,060 2,540
Other . ' : 898 . Q
Source: U. S. Pepartment of Energy, Inventory of Fower PFlanpts, 1982 BnnuﬁL,:
(June 1983). '“ R : .
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Table 4. Federal Support for Energy Research and Development Programsa:
’ Estimated Fiscal Yesar 1983 . ‘

’ _ Million
Ayency and Program : Dallars
Total . ’ 2,034
- Energy Research and Technology Administrationx 1,779
Solar’ ' 73
Geothermal ’ _ . 10
Hydropower _ ) ———— )
Nuclear fission ' - 717 -
Magnetic fusion 359
"+ . Electric energy and. energy storage systems ——
Fiological and environmental research 121
Supporting research : 273
Fossil enerqy ' - . 104 :
Enerqy conversation ' : 19 *
~Uranium enrichment 104
Other _ b
| 3
Nuclear Regulatory Commission 220
Environmental Frotgction Agency " 33

*Under tte 1983 Reagan Administration budget, the U. S. Department of Energy
was to be abolished and the research and development programs were to be
admnistered by the Enerqy Research and Technolagy Administration of the

U. S. Dugpartment of Commerce.

Source: National Science Foundation, Fe 1 ungdi for er
Fiscal Years 1971-84, (February 1983).

»

Table 5. Experditures for Energy Research anq-Developmenf by Industry: 1979

Million .
Dollars
Total ' : 3,688
Fetroleum 667 N
- Coal, Conventional ¢ . 72
. Nuclear : .ot ) 994
Nonconventional Energy 1,953
Synthetic Fuels » 235
Renewable Energy and Other X ® 1, 667 _ .
* Source: U. S. Department of Energy, Energy Company Development Patterns in

the Fostembargo Era (October 1982).

. & A
ot . « -]
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Table 6. United States——Value Added by Manufacture, Value of Shipments,

-

Survey of Manufagtures:
(April 1983).

~

and New Capital Expenditures in Selected Industries: 1981
*(Million Dollars)
Value a New
Added ’ Capital
=3 ) K by Manu- Value of Expen—
Code , Industry " facture Shipments  ditures
Total, All Manufacturing Industries 837,306.3 2,017,542.5 78, 632.3
°8 Chemicals and allied products 80,032.3 180,439.2 9,470.6
281 Industrial inorganic chemicals 9,273. 46 17,944.7 1,111.6
-2819 Industrial inorganic chemicals,nec . 6,754.8 12,790.2 657. 46
29  FPetroleum ang coal products 26,740.3  224,131.4 5,157.9
‘2911 Petroleum refining 24,149.0 213,036.1 4,942.7
34 Fabricated metal products 61,558.2 123,661.6 4,%73.2
Ta44 Fabricated structural metal products ’ 16,222.3 36,4610.4 906.3
447 Fabricated plate work(boiler shgps) 4,994, 4 P, 723.4 238.9
5 Machinery, except electrical 111,393.7 201,339.1 8,821.9
351 Engines and turbines - 7,381.6 15,280.8 715,95
511 Turbines and turbine generator sets 2,125.3 J3,735.2 78.59
Ib6 Electric and electronic equipment 79,720. 4 140,194.4 6,645.3
Z61 Electric distributing equipment 4,827.2 8,343.7 - 219.0
\3612 Transformers 1,578.9 3,208.8 80.95
Source: U.S. Department -of Coﬁhercn. Bureau of the Cen=us, 1981 Apnual

ptatistics for Industry Groups and Industries,

Tébla 7. Tennessee—-Value Added by Manufacture, Value of Shipments,

and New Capital Expenditures in Selected Industries: 1978
(Million Dollars)

) Value’ New
Added Capital

SIC by Manu-— Value of Expen—
Code Industry ° facture Shipments ditures
Total, All Manufacturing Industries 14,4035.8 C31,750.2 1,1%56.2
28 Chemicals and allied products 2,433.7 4,981.7 190.3
281 Industrial inorganic chemicals 1,036.0 1,4682.6 71.1
2819 Industrial inorganic chemicals,nec ?24,7 1,.481.6 37.8
29 Petroleum and coal products 116.6 405.4 7.6
291 Fetroleum refining — ———— ——
T4 Fabricated metal products 921.7 1,894.6 53.1
44 Fabricated structural metal products I71.2 g12.1 26.9
143 Fabricated plate work(boiler shops) 180.1 JB1.1 .6
5  Machinery, except electrical 1,195.4 2,183.1 61.2
251 Engines and turbines y ——— —_—— ——
911 Turbines and turbine generator sets ——— — ———
b Electric and electronic equipment 1,143.9 2,453.1 78.2
Zo1 Elegtric distributing equipment ——— ——— g ——
612 Transformers — —— ————

, ‘ — . §

Sourcger U.S. Department of Commerce, Bureau of.the Census, 19703-1979 #nnual

Survev of Manufactures, (Januarz\1983).
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Average Number of Employees Per Establisiment in Gelected Industries: 1981

SIC
Code

Total
10
109
1094
11
1111
1112
12
1211
1212
1=
121
132
128
1281
1282
1709
26
281
2819
29
291
4
~44
243
RiG)
51

2311

)

T61
76172
46
49
491
497
497
4971
1972
49.:9

MOTE :

@ 8. United States——Number of Emploj;,s, Number of Estah{ighmgntg’ 34b

Industry
« All Industries l
Mining :

Metal mining
.Miscellaneous metal ores
Uranium—radium—vanadium ores
Anthracite mining
Anthracite
Anthracite mining services
Bituminous coal and lignite mining
Bituminous coal and lignite
Bituminous and lignite mining serv.
0Oil and gas extraction
Crude petroleum and natural gas
Natural g liquids ’
011 and<§§s-field services
Drillivg oil and Qas wells
0il and gas field exploration serv.
0il and gas field services, nec
Manufacturing
Chemicals and allied products
Industrial inorganic chemicals
Industrial inorganic chemical s, nec
Fetroleum and coal products
Fetroleum refining
Fabricated metal products
Fabricated structural metal products
Fabricated plate work(boiler shops)
Machinery, except electrical
Engines and bines
Turbines and tuwbine generator sets
Electric and electronic equipment
Electric distributing equipnent
Transformers
Transportation & other public utilities
Pipe lines, except natural gas
Electric, gas, and sanitary services
Electric services L
Gas production and distribution
Combination utility services
Electric & other services combined
Gas % other services combined
Combination utility services, nec

Number of

Number of Establish-

Employeesn ments

74,850,402 4,586,510
1,107,726 33,194

93,772 1,014
15,414 222
13,907 162
3,639 148
3,380 135
209 21
240,342 . 4,058
232,480 3,663
7,668 349
550,426 21,501
153,473 7,854
13,265 680
382, 669 12, 667
153,592 3,093
45,760 2, 660
173,621 . 5,694
20, 428,330 321,290
910,325 11,243
113,510 1,260
84,566 585
154,178 2,186
110,345 444

1,384,226 31,557
451,482 11,023

121,430 1,709

2,420,858 . 47,191
122,254 203
3%, 274 a3

1,960,337 14,142

119, i 859
45,993 275
4,613,030 171,614
17,676 . 530
767,224 - 146,067
381, 922 4,553
134,311 - 2,974
1468, 890 64
122,801 697
41,987 T 142
4,032 . 106

Average
Number of
Employeces
Per Esta-
blishment

16.32
33.37
92.48
69.4%
83.83
21,66
23.04
?.95
59.23%
63.47
21.97
25.60
19.54
19.51
30.21
49,466
17.20
30.49
63.58
80.97
QC.09
144 .54
 70.52
. 248.52
50.20
40.95

. 71.06
51.30
431.99
424,99
138.62
1392.04
165.79
. 26.88
XI. 35
47.73
83.88
45.16
175.20
176.19
295.68
38.04

Excludes government employees, railroad empl oyees, self-employed
persons, oatc. :

Soprce: U.5. Department of Commerce, Bureau

Fatterns, 1981: United ggages‘(duly 1983).
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Figure 1. United States——Number of Employees in Selected Industries: 1981
: ’ : «

—
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SIC Code 12 13 2819 29 3443 3511 3612 44 491 492 493
SIC Codebs
12 = Bituminous coal and lignite mining .
13 = 0il1 and gas extraction
2819 = Industrial inorganic chemicals, nec ,
29 = Petroleum and coal products
J44% = Fabricated plate work (boiler shops)
2511 = Turbine and turbine generator sets
3612 = Transformers :
46 = Pipelines
491 = Rlectric services .
492 = Gas Production and Distribution
493 = Caombination utility services )
Source: U.S. Department of Commerce, Bureau of the Census, n Business
Fatterns, 1981: United States, (July 1983). '
r
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Table 9. Tennessee-—Number of Employees, Number of Establishments. and .
Average Number of Employees Per Establishment in Selectad Industries; 19a1

Average
) Number of
Number of Employees

-

sIc . . Number of Establish- Per Egta-
Code Industry . Employees ments bliashment
Total, All Industriés L 1,417,231 83, 048 17.07
wees Mining - : ’ 9,823 420 23.39
10 Metal mining . 1,378 10 137.80
109 Miscellaneous metal ores ’ ——— i ~—— —~——
1094 Uraniuwmn-radium—~vanadium ores o —-— T e ——
11 Anthracite mining o ] —— —— ——
1111 Anthracite L - —— ——
11172 Anthracite mining mervices C - .o -
12 Bi tuminous coal and. lignite minihg 4,268 177 24.2%
% 1211 Bituminous coal and lignite : 4,095 - 163 24.82
) 1213 Bituminous and lignite mining serv. 193 12 - 16.08
132 0il and gas extractiop . ) 748 76 ?.84
131 Crude petroleum and natural gas (E) 26 ———
2 Natural gas liquides - _. . — —— ' ——
178 0il and gas field services ' 394 48 8.21
1381 Drilling oil and gas wells - 218 22 . ?.91
1382 0il and gas field exploration serv. ——— § ———
1289 O0il and gas field services, nec ' 127 13 ?.77
-« -+ Manufacturing 493, 383 T 5,755 85.80
N 8 Chemicals and allied products * 52,385 232 7 225,80
201 Industrial inorganic chemicals : 17,784 43 413, %
2819 Industrial inorganic chemicals,nec 16,626 19 873.05
29 Fetroleum and coal products ) 1,235 - 35 3I5.2
291 Fetroleum refining R { -3 2 ——
z4 Fabricated metal products T35, 099 486 72.21
44 Fabricated structural metal proffucts 14,295 219 63.27
T443 Fabricated platé work(boiler shops) 5,813 . 32 181. 66 %,
25 Machinery, except electrical 32,972 - 584 96.46
251 Engines and turbines; (E) . 2 ——
~ 3511 Turbines and turbine generator sets —— ——— ) ———
o ) Electric and electronic equipment 41,031 ) 194 209,34
X6l Electric diatributing equipment : 1,776 12 '148.00
«Z612 Transformers (E) 4 —
eaa Iransportation &.other public utilities = 72,725 - 2,912 24.97
46 " Fipe lines, except natural Qas 44 ’ 15 2.93
-49 = Efectric, gas,, and sanitary services 4,544 - 192 23.67
491 Eledtric services 2,032 - 54 37.63
492 Gas. prizduction and distribution . 1,200 - 27 . 44,44
497 .Combination ufility services ' BRI (o 4, -
4971 Electrl&™ other services combined . —— — ———
4972 . Gas % other,.services combined ) . _— -
49.39 Combination utility services, nec (C) -2 —
. NOTE: Excludes qovernmenﬁ;hmployees, railroad employeqi, sel f-employed

persons.,atc. D denotes figures withheld to avoid-disclosure of operations of
1ndividual establishmehts, tKe' other alphabetica indicate employment-size
cclass.  ArQ-19; B:;20-99; C:100-2R9; E:350-4993 F3500-999,
. . * W - ‘
?zurce: U.S. Department of Commerce, Bureau of the Census, Countv Bucinngg
atterns, 1981: Tepne e, (January 1983{.
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Figure 2. Tennessee——Number of Employees in Selectad Industriesti 1981
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, SIC Code 12 13 2819 29 3443 491 , 492
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SjC Codes

12 = Bituminous. coal and lignite mining
1> = 01l and gas extraction

<819 = Industrial inorganic chemicals, nec
29 = Petroleum and coal products
o 7445 = Fabricated plate work (boiler shops) -

491 = Electric services o
3492 =-Gas Froduction and Distribution

F 2
-

izUrce: U.S. Department of Commerce, Bureau of the Census, Count 10
FAttorns, 19813 Tennegsee, - (January 11?3).

- i U

.

BEST COPY




SIC
Codo

Total,

10 Metal mining

109 Miscellaneous metal ores

1094 Uranium-radium—-vanadium ores -

11 Anthracite mining J

1111 Anthracite . _

1112 Anthracite mining services

12 Bituminous coal and lignite mining

1211 Bituminous 'coal and lignite

12173 Bituminous and lignite mining serv.
12 011 and gas extraction

121 Crude petroleum and natural gas

132 Natural gas liquids

128 011 an¥ gas field services

1281 Drilling oil and Qas wells

1382 0il and gas field exploration serv.
1389 0il and gas field sérvices, nec

. ... Manufacturing "

-8 Chemicals and allied products

81 Industrial inarganic chemicals

2817 Industrial inorganic chemicals,nec
=7 ' Fetroleum and Zpal products

291 Fetroleum refining

=4 Fabricated metal products

244 Fabricated structural metal products
2443 Fabricated plate work(boiler shops)
A Machinery, except electrical

55 Engines and turbines

2511 Turbines and turbine generator sets
6 Electric and electronic equipment

b1 Electric distributing equipment

612 Transformers

-«-. Transportation & other public utilities
44 Fipe lines, except natural gaa

49 Electric, gas, and sanitary services
491 Electric services

492 Gas production and distribution

493 Combination utility services

4921 Electric & other serviced combined -
49732 Gas % other services combined

4929 Combination utility services, nec
NOTE: Excludes government employees,
persaons, etc. ¢

Source:

Fattoerns,

Table 10.

United States——Number of Employees, Payroll,

<

and

Average Wage Per Employee in Selected Industries: 1981

Industry

All Industtias
Mining

1981; United §_ALQ§ (July 1983).

Number of
Employees

Payroll

{Thousard

Dollars)

74,850,402 1,149,719, 124

1,107,726
93,772
15,414
13,907

3,639
3,380

. 209
240,342
232,480
7,668
550, 426
153,473
13,265
382, 669
153,592
45,760
173,621
20, 428,330
91Q,325
113,510
84,566
154,178
110,345
1,584,226
451,482
121,450
2,420,858
122,254
35,274

1,960,337

119,432
435,393
4,613,030
17,674

767,22&’

381,922
134,311
168,890
122,801
41,987
4,032

BEST COPY
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railroad employees,

27,5%
2,2%7,8%2
352,237
326, 691
64,171

50, 198
3,228
5,845, 505
5,665, 156
178, 382
13,640,703
4,260,226
354, 190
9,009,871
3,823,412

» 748

o ?4’037’ 061

¢
B g

5,935,887

388,060,276

20,308,091
2,690, 868
2,019,368
4,148,258
3,204,399
29,559,072
8,202,709
2,474,653
50,099, 284
3,066,925
869,816
36,393, 682
2,074,348
773,614
97,405, 652
512,778

17,970,541
9,163,342
2,990,536
4,388, 120
3,172,687
1,133,659

80, 908

Aver ag
Wage PEr
Empl oyee
15, 360
24.873
24,305
-h,BSL
23,491
17,46=4
17,810
15, 445
24,322
~ 368
23,263
24,782
27,739
26,701
23,543
24,893
22,663
22,669
18,996
22,309
23,706
23,879
26, 906
29,040
18, 658
18,168
20,376
20,4695
23,087
24,6359
18,565
17,369
16,968
21,113
29,010
23,422
23,993
22,266
25,982
25,836
27 00(‘)
20,

sel f-employed

U.S. Department of Commerce, Bureau of the Census, County Business




Table 11. Tennessee——Number of Employeol*vP{yroll and Average Wage

FPer Employan Per Establishment in Selected Industries: 1981
Payroll Average
SIC Number of . (Thousand Wage Per
Code Industry Employees Dollars) Employee
Total, All Industries 1,417,231 18,867,605 13,313
ces- Mining 9,825 . 191,738 19.%515
10 Metal mining 1,378 28,350 20,718
109 " Miscellaneous metal ores 7 “ ——— —— —
1094 Uranium-radium—-vanadium ores - — ——
11 Anthracite mining ——— —— o —
. 1111 ° Anthracite ° - —_——— ——
1112 Anthracite mining services - - -
12 Bituminous coal and lignite mining 4,208 92,643 21,605
1211 Bituminous coal and lignite ) 4,093 87,718 21,421
1213 B1tuminous and lignite mining aerv. 193 4,926 25,523
13 0il1 and gas extraction 748 11,3946 15,503
131 .Crude petroleum and natural gas (E) (D) ———
132 Natural gas liquids — —_—
138 0il and gas field services 394 6,658 14,898
1:81 Drilling oil and gas wells 218 3,277 15,072
1382 0il and gas fieljd exploration serv. ——— —— -
1389 0il and gas field services, nec 127 2,455 19,331
-+-. Manufacturing 493,383 7,415,990 135,025
Cg " Chemicals and allied products 32,385 1,129,173 21,555
201 . Industrial inorganic chemicals 17,74 400,619 4-,5“7
‘9\2819 Industrial inorganic chemicals,nec 16,4628 371,348 22,335
29 Fetroleum and coal products . 1.233 - 23,237 18,6832
291 Fetroleum refining (E) (D) ——
. =4 Fabricated metal products 35, 095 560,390 15,968
T44 Fabridated structural metal products ° 14,293 248,979 17,417
443 Fabricated plate work(boiler shops) ° 5,813 119,613 20,3577
25  Machinerly, except electrical L 32,972 539,559 16,364
' 5 Engines and tdrbines (E) - (D) -
- 3511 " Turbines and turbine generator asets — < ——— —
346 Blectric and electronic equipment 41,031 595,184 . 14,506
361 Electric distributing equipment 1,776 - 25,781 14,514
3612 Transformers (EY (D) ——
e-.. Transportation & other public utilities 72,725 1,418,024 19,498
446 Pipe lines, eéxcept natural gas 44 1,183 24,086
7\~\\‘ 49 Electric, gas, and saritary services 4,544 79,641 ' 527
b 491 Electric services - . 2,032 38,044 18,722
492 Gas production and distribution - 1,200 22,976 19,147
493 Combination utility services (C) (D) ——
4921 Electric & other sexvices combined , == —— o
4932 Gas % other services gombined = — —
) 4939 Combination utility services, nec ) (D) C ——
MOTE: Excludes government employees, rallroad employees, self-emploved

D denotes figures withheld to avoid disclosure of operations of
the other alphabetics indicate employmeﬂ.vsize '
58250“499;'F8500‘999.

» persons, etc.
individual establishments, .
classt .~ Q:0=19; B120-99; C:100-249;

Sourcei® U.S. Department of Commerce, Bureau of the Census, gquntxfﬁus1nes§
Fatterns, 1981: Tennesgeg (January 1983) .
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Figure 3. United States and Tennessee——Average Wage for Selected Industries
1981 /
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SIC Code 13 2819 29 3443 3511 3612 46 49
. ) , . -

% [l = United States i =. Tennessee

SIC Codes N S - .

All = All industries . - (

12 = Bituminous coal and lignite mining

17 = 0il and gas extraction ' .

2819 = Industrial inorganic chemicals, nec

29 = Fetroleum and coal oducts

+44% = Fabricated plate work (boiler shops) ,

Z511 = Turbine and turbine generator sets (Tennessee data not available) -

Toll = Transformers (Tennessee data not available)

46 = Fipelines _ T

49 = Electric, gas, and sanitary services

Source: U.S. Department of Commerce,yBureau of the Census, County Business
Fatterns, 1981: United States, (July 1983):; and County Busine®s Patterns,
1781: _ Tenpessee, (January 1983). - '
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Table 12. United States——Selected Occupations as.‘trcent of Total
-, Employment of Selected Industries: (1978 and Projected 1990)

~

Metal . . Coal
: i Mining . Mining

Qccupation ' ' 1979 1990 1979 1990
Frofessional and Technical ?.43 .70 2.28 2.66
Engineers, technical ' N - 2061 3.15 0.92 1.18
Aeronautical Engineers - : Q.00 ° 0.00 . 0.00 0. 00
. Chemical Engineers ' 0.07 0.06 0.02 0.03
Civil Engineers 0. 11 0.13 0.07 0.10
Electrical Engineers 0.11 0.11 0.06 0.04
Industrial Engineers g 4 0.24 0.22 . 0.09  o.12
Mechanical Engineers \ 0.15 0.13 T 0.06 0.05
- / Metallurgical Engineers _ 0.18 0.16 0.00 0. 00
/ Mining Engineers . 1.67 2.23 0.40 0.83

/ Fetroleum Engilneers ' ” 0.02 0.02 0.00 0.00 -

i  Salesa Engineers _ . 0.01 0.01 0.00Q 0.00
/ Other Engineers 0.06 0.07 0.02 0.02
{ Life and Fhysical Scientists - 2.40 2.44 0.20 22
/ Agricul tural Scientists 0.00 0.00 ~-0.00  0.00
/ Atmosheric and Space Scientists 0.00 0.00 0.00 0.00
/ Bioligical Scientists o 0. 00 0.00 0.00 0.00
- Chemists ' ' ' 1.13 0.95 0.16 0.16
Geologists 1.27 1.49 0.04 0.06
Marire Scientists ' . 0.00 .0.00 0.00 0.00
Fhysicists and Astronomers . 0.00 0.00 . 0.00 0.00
Other Life and Fhysical Scientists 3 ,0.00 0.00 0.00 0.00
Mathematical Specialists ’ 0.01 .01 0.00 0,00
Actuaries __— 0.0Q0 0.00 0.00 0.00
Mathematicians 0.00 0.00 0.00 0.00
Statisticians : 0.01 0.01 0.00 Q.00
Computer Specialists 0.3%0 0.26 0.04 0.03
\ Computer Fraogrammers 0.17 0.14 0.03 0.03
Computer Systems Analysts : 0.13 0.11 0.02 0.02
Other Computer Specialists 0.01 0.01 0.00 0.00
Social Scientists ' 0.03  0.03 0.02 0.02
Econom sts 0.03 0.03 0.02 | 0.02
Other  Frofessional and Technical 1.96 1.43 - .0.54 0.52
Accountants K 1.21 0.96 0.36 0.32
Architects ‘0. 00 0.00 , 0.00 0.00
Foresters and Conservationists 0.00 .0.00 - 0.02  0.02
Home Management’Advisors ' 0.00 - 0.00 - 0.00 0.00.
Lawyers . 0,22 '0.18 0.008 0.10
Librarians 0.Q0 - 0.00 . 0.00 0.00
Oper-ations .and Systems Research 0.10 0.08 0.02 0.01
Fersonnel, Labor Relations Workers 0.31 0.13 - 0.006 0.03
. Other Research Workers 0.11 0.05 : 0.01 J0.03X
Managyers, Officials, Propr. 357 I.11 .88 2.54
Buvers, Sales, and Loan Managers 0.53 0.54 0.-q V. 2F
Bank, Financial Managers 0.11 . 0.09 0.0% - 0.02
Credit Managers : 0. Q0 Q.00 Q.00 0,00
. : Furchasing Agents, Puyers, Other ' 0.35  0.36 0.18 ©0.17

Sales Managers, Excl. Retail Trade 0.07 0.08 0.04 0.0

/  Other .Managers, Officials, Proprietors 3.04 2.57 2.63 2.31
! Managers, Superintendents, Building 0.00 Q.00 . Q.0 Q.02
Offide Managers, Other . 0.29 0.31 0.13 .11
Other\Managers. Administrators 2.78 2.2 2,49 2.17

)
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Table 12. United States-—Selected Pccupations as Percent of Total
Employment of Selected Industries: (1978 and Frojected 1990

, 0il & Gas Petrclauwm
: < : . Extraction . Refining
Occupation . : . 1278 12929 1978 1220
' Frofeassional and Technical , 19.38 21.22 23.78 23.15
Engineers, technical .4.83 3.81 5.49 3.81
Aeronautical Engineers - 0.00. 0.00 - 0.00 0.00
Chemical Engineers 9.29 . 0.22 .. 2.9% . 3I.15%
Civil Engineers : 0.23 0.26 ) 0.32 0.30
Electrical Engineers : 0.23 0.20 0.27 0.22
Industrial Engineers . 0.23 0.20 - 0.320 0.31.
Mechanical Engineers 0.39 0.44 0.69  0.72
Metallurgical Engineers 0.03 0.04 0.03 0.08
Minim) Engineers . : 0.17 0.20. 0.00 - 0.00
Fetroleum Engineers , 3.02° 4.01 0. 61 0.77
Sales Engineers . 0.12 0.13 0.04 0.04
Other Engineers 0.13 0.12 0.24 0.2%
Life and Physical Scientists 4.42 .69 . 2.20 2.33
Agricul tural Scientists 0.00 0.00 . T0.01  0.00 .
Atmoaheric and Space Scientists 0.00 0.00 0.00 0.Q0
Bioligical Scien®ists: _ . . 0.01, 0.02 - _.0.02 0.01
Chemiasts = ' ' L 0.45 0.49 1.64 1.67
Geologists . 3.89 5.09 0.44 0.308
Marine Scientists - - 0.02 0.04 0.00 Q.00
. . Fhysicists and Astronomers ' , 0.03 0.06 0.06 0. 05
Other Life and Physical Scientists Q.00 0.00 0.03  0.02
Mathematical S@ecialists ' 0.07 .0.05 0.13  0.10
Actuaries : 0.00 0.00 0.01.  0.01
Mathamaticrans : C 0.03 0.03 0.04 0. 05
Statisticians 0.03 0.02 0.046 Q.04
Computer Specialists - . 1.10 1.18 T 1,69 1.80
Computer Frogrammers : T 0.63 0.66 : 0.8%9 0.98
Computer GBystems Analysts 0.41 0.49 .71 0.77
Other Compumter Specialists 0.06 0.03 0.09 0.05
Soci1al Scientists “ 0.23 0.21 1.12 0.77
Economists 0.22 0.21 1.09 0.75
Other Frofessional and Technical 4,44 3.34 ' 5.98 4.72
~ Accountants . 3.03 2:54 Lo~ .33 2.93
Architects . Q.00 0.0Q0 " 0.00 0.00Q
Foresters and Conservationists 0.02 0.03 0.00 - 0.00
HomQﬁManagement Advisors 0.00 0.00. 0.00 0.00
Lawyers ‘ ’ . 0.70 0.33 0.92 0. 695
Librarians . 0.03% 0.01- Q.05 0.01
Operations and Systems Research - ‘ 0.15 0.10 0.57 0.46
Fersonnel, Labor Relations Workers 0.40 0.25 0.82 0.54
: Other Research Workersgs 0.10 0.04 0.30 0.09
. Managers, Officials, Propr. 10.55 ?.95 7.27 7.15
Buyers, Sales, and Loan Managgrs % -1.469 1.67 .28 1.08
Bank, Financial Managers . 0.12 0.046 0.19 0.12
. Credit Managers | ' " 0.04  0.04 0.10  0.06
. : Furchasing Agents, Buyers, QOther 1.18  1.17 Y0.51 0.38
Sales Managers, Excl. Retail Trade Q.36 Q.40 Q.47 Q.52
Other Managers, Officials, Froprietors 8.87 7.88 6.00 - 6,07
Managetrs, Superintendents, Building 0.02 . 0.05 Q.02 0,02 .
Offi1ce Manayers, Other 0.8 0,72 0.2 0.25

Other Managers, Administrators ' 8.06 6.90 L 9.45 - 9.74
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Table 122,
Employment of Selected Industriess

- 3

Occupatiron

Frofessional and Technical
'Qngineers, technical
Aeronautical Engineers
Chemical Engineers
- Civil Engineers
Electrical Engineers
Industrial Engilineers
Mechanical Engineers
Metallurgical Engineers
Mg n1ng Engineers
Fetroleum Engineers
Sales Engineers = .
Othar Engineers
Life and Physical Sc1entlsts )
Agricultural Scientists .
Atmosheric and Space Scientists
Bioligical. Scientists :
Chemists
Geologists
Marine Scientists
Fhysicists and Astronomers
Other Life and Fhysical Sc1entists
Mathematical Specialists
Actuaries '
Mathematicians : .
. Statisticians . . ~
Computer Specialists
Computer Frogrammers
Computer Systems Analysts
Other Computer Specialists
Socral Scientists A I
Ecgnomists .
. Other Frofessional and Technlcal
Accountants *
Architects A
Foresters and Conservatxoqlsts
Home Management Advisors
Lawyers .
Librgarians ‘
Operations and Systems Research
Fersonnel, Labor Relations Workers
- : Other Research Workers -
- Manager,s, Officials, Propr.
Buvers, Sales, and Loan Managers
Bank, Financial Managers
Credit Managers
Furchasing Agents, PBuyers, Other
Sales Managyers, E€xcl. Retail Tpade
Other Managers, Officials, Proprietori
Managers Superintendqnts, Building
Office Managers] Other
Other Managers., Administrators

-

v

17
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A

United States--Selected Occupations as Percent of Total

(1978 and Projected 1990)

Industrial Fab.
Chemicals

1978 1999 1978
23.83 24.65 7.09
6.09 _ 6.57 1.90
0.00 *0.00 0.00
X.88. 4.20 0.02
0.16 .18 - 0.20
0.31 0.85 0.21
0.51 0.52 0. 41
0.71 .0.76 0.54
0.05  0.03 0.11
0.01 0.01 0. 00
0.01 ©.901 0.00
0.08 0.09 0.14
0.17 0.19 .2?
4.23 4,22 0.1%2
0.03 0.04 0.00
0.01 0.01 0.01
0.21  0.15 0.0Q0
.49 3.78 Q.07
0.00 0.00 0.00
0.00 0.00 0.00
0.26 0.22 0.03
0.03 0.02 - 0.01
0.08 0.09 » 0.01
0.01 0.01 0.00
0.03 0.02 0. 00
0.05 0.06 ‘ 0.01
r Q.78 0.64 4 0.27
0.44 0.39 0.16
0.26 0.20 0.08
0.07 " 0.05 0.02
0.46 0.39 0.09
0.46 0.39 0.09
3.40 2.46 1.66
1.35 1.13 1.14
0.02 .02 0.01°
0.00 0.00 Q.00
0.00 0.00 0.00
0.27 0.14 0.04
0.07 0.06 Q.00
. 0.41 - 0.3%9 0.16
0.462 0.36 0.29
0.44 0.38 0.02
7.96 - .8.88 Q.02
1.61 1.99 _ 1.39
.0.2 0.18 - 0.12
Q.04 V.04 Q.05
0.58 -~ 0.71 0.62
.78 1,06 " 0.69
6.35 6.89 7.67
Q.02 “0.03 Q. OO0
0.3 .43 0,40
5.98.

6.41 S22

LY

’

Structural
Metal Products

1990

35.74

1.27
0.00
0. Ut
0.10
0.23
0.24
0.35
0.08
0.00
0.06

. 0.04

0.22
0.11
0.00
0.02
0.00
0.0C
Q.00
0.00
0.04
0.02
0.01
0.00
0.00
0.01
0.23
0.14
0.08
0.01
0.09
0.09
1.38

1.06
0.00

0.00
0.00
0.02
0.00
0.12
0.17
0.00

- 8.88
. 1.1:

Q.06
0.04%
Q.41

0.58

7.76
Q. QO
0.37
7.37

/
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. Table 12. United States——Selected Occupations as Percent of Total
. Employment of Selected Industries: (1978 and Projected 1990) “ \\'
Engines & Other Elactric
. _ _ . Turbines Machinery n
. O-cupation . , ) 1976 . 199Q 1978 "1q90
. @LDfESBanal and Technidal . 13.15 11.73 16.0Q, 14.02
Engineers, technical 3.22 4.37 . b. 543
Aeronautical Enqgineers 0.09 0.05 . 1 0.02 Q.00
‘Chemical Engineers ' 0.03°  0.00 0.08  0.02
. Civil Engineers ' 0.03  0.00 T 0.02  0.00
- * Electrical Engineers o Q.58 0.50 3.78 2.9%
\ Industrial Engineers t 1.07 1.00 - 1.17 1.4%
'~ 'Mechanical Engineers’ 2.13 1.87 " .0.60  0.43
- » Metallurgical Engineers : 0.20 0.24 °  0.05  0.06~
- Mining Engineers . . 0.00  0.00 - 0.00 0.00
- Petroleum Engineers K 0.00 ©0.00 . 0.00 0.00 8%,
- Sales Engineers . PR . 0.06 0.00 - 0.19  o0.15
- Other Engineers ( , 1.04 0.90 0.43 0.41 .
Life and Physical Scientists 0.24 ' 0.26 0.26 0.21
Agricultural Sciéntists 0.00 : 0.00 V.00  0.00
Atmosheric and Space Scientists .0.00 '0.00 0.01 0.01
b .oligical Scientists o : 0.00 0.00 0.01 0.02
Chemists T 0.20 0.21 0.15 0.10
Geologists 0,00  0.00 0.00  0.00
Marine Scientists ' 0.00 0.00 0.00 0. 00
Fhvsicists and Qstronomers ' 0.03 70.05 ’ 0. 09 0.07
Other Life and FRysical Scientists 0.0 0.00 0.00 | 0.00
Mathem&tical Specialists ~ 0.03 Q.05 0.04 0.04
Bctuaries : Ci00  0.00 0.00 0.00
Mathematicians ' 0.00 0.00 . 0.01 0.01 -
Statisticians ) . o 0.03  0.05 0.03 0.04
Compute® Specialists \ _ 0.76 0.72 .0.91  0.65
Computer Programmers 0.42 0.40 0.50 “#d.71
Computer Systems Analysts : 0.32 0.30 0.34 0.30
Other Computer Specialists . 0.02° 0.02 0.06 0.03 .
Social Scientists * : 0.29 0.35 0.35  0.39 . .
Economists ; - . ’ 0.29 .35 - 0.34 0.39 »
Other Frofessional and Technital . . 242 1.59 L 2.29 2.50
Accauntants ) 0.90 0.36 1.08 - 1.59
Architects - 0.01  0.01 .0.00  0.00
| Foresters -ard_Cohservationistsg 0.00 = 0.00 " 0.00  0.00
* Home Management Advisors 0.00° 0.00 0. 00 0.00
Lawyers . T 0.04 0.01 « 0.09 0.03 - .
Librarians ' 0.02 0.01 0.02. -0.01 " "<
*  Operations and Systems Research 0.70  0.69 0.53 0.52
. Fersonnel, Labor Relations Workers . 0.41 0.27 0.47 0,27
Co, Other Research Workers - . 0.06 0.06 0.09 "0.08
Managers,. Officials, Propr. v 4.45 3.57 r 6.48 6 269
Buvers, .Sales., and Loan Managers - 1.20 . 1.56 1.53 2.12
BHanl, Einanciaé\ﬂanagers i 0.14 0.11 0.17 .16 "
Credit Mamager . T . 0.02. 0.0= 0,02 T 0.01
. Furchasing Agents, Buyers, Other 0.72 '0.95 0. 71 .14 00
Sales Managers, Excl. Retail Trade - 0.32 0.47 0,463 0.96
Other Managers, Officials, Proprietors - 3.25 2.01° 4.95 - 4.57
Managers, Superintendents, Building.. ' Q.00 0,00 L 0.00 0. 00
Office Managers, Other . 0.11 . 0.15 , 0.17 o2
Jtheor Managers, -Administrators <o L3013 1.85 4,77 4.24
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Table 12. United States-—Helected Occupations as Percent of Total
Employment of Selected Industries:

fJccupation

Frofessional and Technical
Engineers, technical
Aeronautical ENQinee;s
Chemical ‘-Engineers
- Civil Engineers
Electrical Engineers
Industrial Engineers
- Machanical Engineers .
Metallurgical Engineers
. .Mining Engineers *
Fetroleum Engineers
_ ’ Sal'es Englineers
¢ . .0Othar Enginegrs
L1{e and Fhysical Scientists
Agricud tural Scientists
« Atmoshgric and Spage Scientists
v Bioligical Scientists
\ Chemigts ‘ ) B
: Geologlists
. ¢ Marine Scientists
Fhvsicists and Astronomers
s Other Life ‘and Fhysical Scientists
c. WS - Mathemnatical apec1a115ts
N rctuaries
SR MHathematici ans . , ' .
: Cltatisticians .
Computer Specialists
« Comnputdr Frogrammers
Computer Systefs Analysts
Other Computer Specialists
Soci1al Scientists . .
Econamists
Dther Frofessional and Technlcal
4 f Accountants
@ Architects )
* Foresters and Conservationists
' Home Management Advisors
. Lawvers
0 - Librarian®
. Operations and Systems Research
' Fersonnel, Labor Relations Workers

1

3. : \

e Other Research Workers

.4 Managers, 0Officials, Propr.

J*‘ Buvers, Sales, and Loan Managers
Bank, Financial Managets

| Croadit Managers

jﬂ. N . -‘Jule; Managers, E:xcl. REtgi‘ Trade

G

- Furchas 51N9 Ayents, Buyers, Qther

dther llanagers, 0Officials, Froprietors

L Managers, Superintendents, Buildjing
OfsF1ce Manaqers, Other
Other Managers, Adm1n1strators

3
-

~7.48

SR BEST GOPY

Pipelines
1278 1999
-16.95 18.08
3.72 3.56 @
“0.00 0.00
. 0.27 0.19
. 0.53 0.53
1.00 1.07
0.2% 0.23
0.74 0.58
0.00 0.00
0.00 0.00
0.46 0.55
©0.00 " 0.00
0.48 0.42
0.19 0.23
0.00 0.00
0. 00 0.00
0. 00 0.00
0.12 0.09
0.07 C.14
0. 00 0.00
0.00 0. 00
0.00 - 0.00
-0.08 0.11
0.00 9.00
0.00 0.00
0.08 0.11
1.08 0.96
0.77 0.71.
0.31 0.2%
0. 00 0.00
0.34 70.29
0.34 0.29
65.98 7.75
4,32 6. 23
0.00 0. 00
0.00 0.00.
0.00 0.00
0.63 0.36
0.00 0.00
0.35 0.26
1.17 <0.83
0.11 0.06 °
9.94  10.60
1.73 1.83
0.25 0.31
0.00 .. 6,00
{91.42 1.4%°
0.07 0.09 .
8.21 8.77
Q.00 0.00
C0.71 0.64
8.14

P

-

I

.
n

o8

B

Electric
Services
1278 1990
. ~
13.27 12.08
:5.87 5.70
Q.00 Q.00
0.07 Q.03
0.48 0.41
4.25 4.15
0.21 OL2T
0.60 Q.60
LO.01 0.0t
0.00 Q.00
0.00 0.00
0.08 Q.06
0.17 0.19
0.20 0.18
0.02 Q.00
" 0.00 Q.00
Q.02 Q.02
0.1 0.12
0.02 0.03
0.01 Q.00 .
0.02 0.02
0.00 Q.00
«0.07 Q.05
0.00 0. 00
0.01 Q.00
- 0.05 0.05
*0.57 0.50
0.39 0.39
0.15  0.13
0.04 Q.02
0.26 .22
0.26 0.22
2.957 1.78
}-54  1.19
0.02 0.02
0.04 Q.01
0.13 0.13
0.19 Q.09
.0.00,  0.00
0.17 D13
0.44 0.25
0.03 Q.01
5.78° &.34
0.84 w.BT
0,10 Q.07
Q0,05 .04
0.54 0.56
Q.15 0,17
4,94 5.31
O, 03 O, 0%
0.408 ebd
4.4 . 4.82
Y
K g

(1978 and Projected 1990)

N
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Table 12, United States——Selected Occupations as Percent of Total )
Enploymant of Selected Industries: (1978 and Projected 1990)

Comb Electric Matural Gas 2
. . Gas & Other . BteamwSthems\lﬁ
Occupation | ® 1978 1990 1973 1999
Frofessional and Technical 12.90 13.27 9.73 ?.06
Engineers, technical ) 4.24 #4.50 . 1.93 2.15
Aeronautical Engineers 0.00  0.00" 0.00 0. 00
Chemical Engineers - 0.08 0.10 0.14 0.18
. s Civil Engineers 0.33 0.37 0.27 0.30Q
i Electrical Engineers 2.43 2.44 0.22  0.23
Industrial Engineers 0.17 . 0.2 Q.25 0.2
: Mechanical Engineers _ 0.67 0.77 0.54 Q.60
’ Metallurgical Ehgineers 0.00 0.00 0.01 0.00
Mining Engineers : 0.00 0.00 ° . ’0.00 0.00
Fetroleum Englneers - ) 0.01 0.00 0.09 0.10
Sales Engineers : 0.10  0.09 0.09 0.11 "
Oth-2r Engineers b 0.46 0.51 0.34 0.38
Life and.Fhysical Scientists . 0.17 Q.25 - 0.15 10.20
Agricul tural Scientists ' O.BO 0.00 0.00 " Q.00
Atmosheric and Space Scientists - 0.00 0.00 0.00 Q.00
‘Bioligical Czientists ' 0.02 0.01 0.00 0.0Q0
Chemists ' Ty 0.10 -0.14 0.05 0.03
Geologists 0.02 0.035 0.10, o0.17
Marine Scientists ' 0.03 0.04 : 0.00 0.00
Fhysicists and Astronomers v 0.00 Q.00 .o 0.00 Q.00
Other Life and Fhysicdal Scientists 0.00  0.00 0.00  0.00
Mathematical Specialists 0.09 0.10 0.08 0.08
Actuaries . - 0.00 0. 00 0.00 0.00
Mathematicians . ' 0.00 0.00 0.01 0.00
Statisticians _ 0.09  0.10 0.07 0.08
Computer Specialists | \ o0.8% o.73 ! . 0.82  0.70
Computer Frogrammers ' 0.48 0.45 0.39 0.335
Computer Systems Analysts 0.32 0.27 0.20 0.16
Other Computer Specialists : 0.02 0.01 . 0.04 0.02
Social Sciéntists 0.33 0.31 0.39 0.36
Economists » . 0.32 0.31 0.39 0.36
Other Frofessional and. Technical . 3.10 2.83 3.35 .19
Accountants 1.80 1.94 2.05 1.31
i Architects 0.04 0.03 0.00 |, 0.00
Foresters and Conservationists 0.00 0.00 ' 0.00 Q. 00
Home Management Advisors 0.09 0.09 0.10 0.02
Lawvers . T0.3% 0.2 0.37 0.26
" Librarians 0.00 0.00 0.00 0.00
Operations and Systems Research 0.26 26 - 0.21 0.16
Fersonnel, Labor Relations Workers 0.53 0.31 0.58 0.42
Y Other Research Workers . 0.03 0.02 C0.05 0.02 =
Flanagers, foicigrs, Fropr. 5.89 b.70 8.37 9.21
fuyers, Sales, and Lpan Managers 0.88 0.94 . 1,08 .23
Lank, Financial Managers . 0.11 0.09 0.12 d.11
Credit Managers o . : Q.06 . 0.04 . 0,07 0.07
: Furchasing Agents, Buyers, Other 0.46 0.435 'dt*b 0.48 0.56
) Sales Managers, Excl. Retail Trade <y .25 0.37 “T0.T6 T 0.49
" Other Managers, Officials, Froprietors 5.01 5.76 7.33 7.98
Managers, Superintendents, Building - 0.01 0.01 0.02 " o.0
Oft1ce Managers, Other ' 0.47 0.58 D.64 0.72° .
Other Managers. Administrators 4.52  S5.16 IS A - S

a ', ~e 3\ >
* T . - Q)
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Table 12. Note and Source

Note: SIC Codes for Table 12

Industry ' - 8SIC Code
Metal Mining ¢ 10 s
Coal. Mining’ . 11-12
0il and Gas Extraction _ 13
Petroleum Refining : 291
Industrial Chemicals 281 v
Fabricated Structural Metal Products JI44
Engines and Turbines - , 331
Other Electrical Machinery 361, 362 364,367
Fipelines ' 46
Electric Services ’ 491
Combination Electric, Gas, and Other 493
I Gas and Steam Supply Systems. 492,496

Source:  U. S. Depaﬁtment of Labor. Bureau of Labor Statistics, The Natiungl
Industry-Occupati h 7 Proje t _ .
Volures I and II (Aprxl 1981). -
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Figure 4. Number of Employees in Selected Occupatiéhm
for Selected Industries: 1978 and Projected 1990

«

Coal Mining Oil and Gas Extraction

9,000 48,000

¢

fo
Vevewrrmresie e
- =

g = Engineers, technical

i = Life and physical scientists, mathematical specialists, computer
spcecialistas, and social scientists.

ww = Other professional and technical (see Table 12 for specific océupationé)
) Ae

foriy
==
It

Managers, Officials, & Prorietors (see Table 12 for specific occupations)

.t Y

_ . . - &
Sowce: U.S. Department of Labor, Bureau of Labor Statistics, The National
Industry-Occupation Employment Matrix, 1970, 1978, and Projected 1990,
Yolumes I and II, (April 1981). Graph based upon data derived by
nmultiplying employmant estimates in source document by percentages from i

Table 12. . ) . s 
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Figure 4. Number of Employees in Selected Occupations
for Selected Industries: 1978 and Projected 1990

FPetroleum Refining Electric and Gas Utilitiesx
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.M = Eagineers, technical
@i = tife and physical scientists, mathematical specialists, computer
' spcecialists, and social scienfists.. S

N .z

Other pro+e§5i0n31 and technical (see Table 12 for specific occupations)
. 3 BN .

i

ﬁa = Managers, Officials, % Prorietors (see Table i2 forispedific occupationsg)
Source: U.3. Department of Labor, Bureau of Labor Statistics, The National
lnduskrﬁthgupaﬁidn Employment Matriu, 1970, 1978, and Projected 1979,

Volumes | and:?lg (Apral 1981). Graph based upon data derived by-

multipl ying em@loyment'estimates in spurce document by pertentages from

Table 12. | - : . . .
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Table 13. United States——Employment by Selected Occupations: )
1980 and Projected 1990 (Two Alternatives)
¥ (Thousands)
. Projected Projected Percant Chang;
1990 1990 1980-1990
Occupation 1980 (Low) (High) (Low) (High)
Total, All Occupations '102,107.3 119,591.1 127,908.4 17.1 2%.3
Frofessional, Tech. & Kind Occup. 16,395.2 19,662.3 20,727.6 19.9 24.4
Engineers 1,177.8 1,504.3 1,624.3 27.7 37.9
- Aero—r~stronautical EngQineers 68.0 97.6 1053.6 43.5 52.4
Chamcal Engineers ' 55.59 68.4 73.1 23.2 31.7
Civil Engineers 163.4 207.9 217.2 2%.7 31.3
Eleczrical Engineers I26.7 441.2 479.9 3I5.0 44.9
Industrial Engineers. *115.9 145.7 139.3 25.7 X7.4
Mechanical Engineers 212.9 273.9. 300.0 28.7 40.9
Metallurqgical Engineers 15.4 . 20.4 22.0 3J2.5 42.9
{'*\ Mining Engineers 6.1 8.4 ?.2 37.7 50.8
Fetroleum Engineers 17.9 - 26.0 . 27.6 A43.3 54.2
All Other Engineers 193.9 214.6 232.5 10.7 19.9
Life & Physical Scientists 253.8 300.2 - 317.3 18.3 25.0
Agricultural Scientists 19.8 21.6 22. ?.1 14.646
Biological Scientists 44.8 351.2 34.1 14.3 220.8
Chemiats ?3.6 112.9 119.5 20.6 27.7
Geologists 3%.8 S51.7 34.% 29.9 3I7.9
Medical Scientists 8.1 9.4 9.7 16.0 19.8
Phycicists A 20.5 23.1 24.4° 12.7- 19.0'
All Other Life % Phy. Scient. 27.1 30.3 32.0 11.8 18.1
Mathematical Specialists S52.0 &1.7 65.8 18.7 26.5
Actuaries 7.8 10.9 11.6 3I9.7 48.7
Mathematicians 12.7 14.4 15.2 13.4 19.7
Statisticians 26.5 0.9 3.2 16.6 25.3
Computer Specialists 432.8 683.1 733.9 37.8 69.6
Corputer Frogrammers 228.2 339.9 JIb6.0 48.9 60.4
Computer Systems Analysts 204.6° 343.2 367.9 67.7 79.8
Socral Scientists 189.6 242.4 255.4 27.8 34.7
- Economists o 28.8 40.9 43.3 42.0 -50.%
Otrer Professional, Technical 4,445.7 ° 5,248.7 5,559.9  18.1 25.1
Acccuentants & Auditors 833.2 1,053.9 . 1,131.4 24.5 3I5.8
Arch:tects 79.3 1035.93 112.1 32.Z 41.0
Feresters 29.35 32.2 33.6 9.2 13.9
*Lavwvers 4146.2 523.5 379.9 25.8 3I9.3
Li:brarians 134.3 138.5 141.1 3.1 9.1
Fersannel, ‘Lapor Relations Spec 178.2 205.1 217.2 15.1 21.9
- . A . - .
Maracsers. Jffizials & Proprietors 9,355.4 10,562.5 11,344.1 12, 21.32

-~

Sourmos R
(Cucenber :737).,

P
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Table 14, Tenneasee—*Emplnyment and Openings by Selected Dccupatxuns-
Estimated 1984 and Projected 1990

/ Annual Job

/q - Openings
y Estimated Frojected Percent pue to
Occupation _ 1984 1990 ‘ Change Growth
Total. All Occupations ’ 2,070,15? 2,231,390 8.0 30,206
- . Frofessional, Technical & Kind Occup ' 288,630 312,680 8.3 4,008
Enaineers ' 19,430 "20,980 7.9 25%
. . Aero-Astronautic Engingers * 100\ 110 10.0 1
Chemrecxl Engineers 1,600 1,790 11.9 - 31
Ci-:l Engineers _ 3,020 _ 3,080 2.0 10
Elactrical Engineers 4,180 -~ 4,640 11.0 76
Irdustrial Engineers 3,040 3,340 9.9 30
Mechanicdl Engineers ce 4,410 - 4,780 8.4 61
Metaliurgical Engineers 180 ' 190 . 5.6 1
‘ Ninxng Engineers; : _ 40\ . S0 25.0 1
. Other €nginesrs : 2,900 3,020 4.1 20
' Life X Fhysical Scientists . 3,430 3,670 6.4 36
Agricyltural Scientists ) 210" 200 -4.8 —_—
Life Sientists : i 360 390 8.3 5
L Biolcogiwal Scxentlsts X10 20 3.2 i
Chemists & 1,360 1,470 8.1 18
Geologigts 5 130 5 150 15.4 =
Fhvsicists ' 70 . 7C . 0.0 0
Lite, Fhysical «Scientists,nec 1,340 1,400 4.5 10
Mathematical Specialists 250 260 4.0 1
Actiraries & 100 100 0.0 0

Mathematr: cal Scxentlsts &0 60 0.0 Oors
Statisticians . _ : 100- 110 10.0 1
Conputer Specialists T } 6,200 7,110 14.7 151
Computer Froé&ammers : 3, 030 3,320 15.4 78
Computer Systems Analysts 3,160 I, 390 13.6. 71
Social Scientists | ’ - 1,710 1,920 12.3 IS
Econamists . ’ . 150. 160 b.7 1

Other Frofessional, Technical. 72,890 79,900 2.6 1,168 .
Lo Acesantants % Audi tors : 14,4200 16,170 12,1 291
Architects . 820 200 2.8 13
Foresters 280 240 -14.3 —
Lanvers Y, 5,620 6,360 13,2 23
Litrarians ’ 2,330 2,330 0.0 0
“ersonnelqlabor Relations Spec o 3,960 4,250 7.3 48
" Managers xnd Officials C . 188,420 206,390 ?.5 2,995

ours t: \.hnnne,see Department of Employment Secur:ty, unpubl ished data. '

F?rCﬁn: znrnge Zalculated from data.
- * \ )

v
iy
1
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“ . ¢
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Table 135. Tennessee——Number of Employees, Payroll, and Average Wage
Fear "Employee Per Establishment in Lodfl Goyernment Utilitiess 1977

Payroll Average
Number of " (Thousand Wage Fer
- a Empl oyees Dollars) Employee
1 ; : .
flectric Fower . 5,577, 73, 540 13,545
Gas Supply S : 1,567 19, 104 12,191

Source: U. S. Department of Commerce, Bureau of the Census, 1977 Census
of Government: Compendium_of Public Employment, (July 1979).

)

Table 16. Tennessee Valley Authority-—Number of Employees
and Average Salary f%f Selected Occupations: 1983

"ﬁ?' | :

i : : Number of Averége
N Dccupation ' Employees Salary
- Administrative ' _ 1,112 25,201
Engineering and Computer . . ) _ I.477 35,732
Scientific and Program ) 65 <23, 643
Managers - - | 3,765 44,014
L Source: -Tennessee Valley Authority, unpublished data.
26
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APPENDI X i
-

. STANDARD INDUSTRIAL CLASSIFICATION
10 METAL MINING
109 Miscellaneous Metal Ores
1094 Uranium—Radium-Vanadium Ores
. Establishments primarily engaged in mining, milling, or.otherwise
preparing uranium-radium-vanadium ores.

11 ANTHRACITE MINING
111 Anthracite Mining
1111 Anthracite Mining .
Establishments primarily engaged in producing anthracite or in developing
anthracite mines. All establishments in the United States that are,
claasified in this industry are in Pennsylvania.
1112 Anthracxte Mining Services
Egstabl ishments primarily engaged in performing anthracite mining serV1cas
for others, on a contract, fee, or similar basis.

.

12 BITUMINOUS COAL AND LIGNITE MINING
121 Bituminous Coal and Lignite Mining
1211 Bituminous Coal. and Lignite Mihing .
tstablishments primarily engaged in producing bituminous coal or
lignite or in developing bituminous coal or lignite mines. This
industry includes underground mining, auger mining, -strip mining, culm
‘bank mining, and coal cleaning, crushing, screening, and sizing plants,
whéther or not operated in conjunction with the mines served.
1215 Bituminous Coal and Lignite Mining Services
Establishments primarily engaged in performing bituminous coal and
lignite mining services for others on_ a contract, fee, or similar basis.

a

13 OIL AND GAS EXTRACTION %
171 Crude Fetroleum and Natural Gas .
1211 Crude Petroldum and Natural Gas ~«’

Establishments primarily engaqed in operating bil and gas field
properties. Such activities include exploration for crude petroleum
and natural gas; drilling, completing, and equipping wells; operation of
seperators, emulsion breakers, desilting equipment; and all other '
activities in the preparation of oil and gas up to the point of shipment
from the producing property. This industry also includes the productzg

of oil through the mining and extraction of o0il from oil shale and o0il
sands.
122 Natural Gas L1qu1d9
1221 Natural Gas Liquids

Establishments primarily engaged in produc1ng 11qu1d hydrocarbons from
ol and gas field gases.
128 0il and Gas Field Services -
1281 DPrilling 0il and Gas Wells )

tstablishments primarily engaged in drilling wells for. oil, or QRS field
operations for others on a contract, fee, or similar basis.' This

-
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industry includes contractors tgat specialize in spudding in, drilling
in, redrilling, and directional drilling. )
1382 0il and Gas Field Exploration Services .

Establishments primarily engaged in performing geophysical, geological,
and other exploration services for oil and gas on a contract, fee, or
similar basis. . )
1789 0il and Gas Field Service, Not Elsewhere Classified

Establishments primarily engaged in performing oil and gas field
,ervxces. not elsewhere classified, for others on a contract, fee, or

m1lar basis, such as excgavating slush pits and cellarsy grading, and
bu1]d1nq of foundations af wel]l locations; well surveying; running,
cutting, and pulling casings, tubes, and rods; cementing wells: shooting
wellt: perforating well casimgs} acidizing and chemically treating wells;
“nd cleaning out, bailing, and swabbing wells.

. : R

16 CONSTRUCIION OTHER THAN BUILDING CONSTRUCTION-—GENERAL CONTRACTORS
142 Heavy nstruction, Except Highway and Street Construction
1629 Heavy Construction, Not Elsewhere Classified

General contractors primarily engaged in the construction of heavy
projects, not elsewhere classified.

L 4

o3 CHEMICAL AND ALLIED PRODUCTS N

281- Industrial Inorganic Chemicals

~019 Industrial Inorganie Chemicals, Not Elsewhere Classified
Cstablishments primarily engaged in manufacturing industrial 1norgan1c

LhPNlCJlS' not elsewhere §1ass1f1ed

29 PETROLEUM REFININ AND RELATED INDUSTRIES

791 Fetroleum Refining '

T 2911 FPetroleum Refining v
Establishments primarily engaged in producing gasoline, kerosene,

distillate fuel oils, résidual fuel oils, lubricants and other products

from crude petroleum and tts fractionation products, ' through straight

distillation ‘of crude oil, redistillation of unfinished, petroleum

derivatives, cracking or ‘other processes. -

24 FABRICATED METAL PRODUCTS o

Z44 Fabricated Structural Metal Products ’(;
T44T Fabricated FPlate Work (Boiler Shops)
Establishments. primarily. engaged in manufacturiny’ power and marine

boilers, pressure and nonpressure tanks, processing and storage vessels, S

heat exchangers, weldmemts and similar products by the process of cutting,
- forming and joining metal plates, shapes, bars, sheet, ‘sipe mill products
and tubing to custom or standard design for factory or eld assembly.

.

I3 MACHINERY, EXCEPT ELECTRICAL '

-5 Enyings and Turbjnes — )
15é‘r Steam, Gas, and Hydraulic Turbings and Turbine Generator Set Units
wEWtablishments primarily engaged, in panufacturing steam turbines:
hydraulic turbines; gas turbines, excépt aircrafty complete steam, gas,

and hydraulic turbine generator set un1ts, and steam engines.

S
-
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76 ELECTRICAL AND ELECTRONIC MACHINERY, EQUIPMENT, AND SUPPLIES
751 Electric Transmission and Distribution Equipment -
Zol‘ Fower, Distribution, and Speciality Transformers
Establishments primarily engaged in manufacturing power, distribution,
instrument, and speciality transformers. .
46 FIFE LINES, EXCEPT NATURAL BAS/
461 Fipe Lines, Except Natural Gas
461~ Crude Petroleum Filpe Lines
stablishments primarily engaged in the plpe line transportation of
. crude pe etroleum.
45615 Refined Fetroleum Pipe Lines .
Establishiflents primarily engaged in the pipe lipe transportation of
refined products of petroleum, such as gasoline and fuel oil. 4
. 461? Fipe Lines, Not Elsewhere Classified -
b Establishments primarily engaged in the pipe line transportation of
commodit:es except .crude petroleum (Industry 4612), refined products ‘of
petroleum (Industry 4613)4 and natural gas (Industry (4922).

49 ELECTRIC, BAS, AND SANITARY SERVICES
491 Electric Services
4211 Flectric Services
Establishments engaged in the generation, transmisskn and/or
distribution of electric energy for sale.
172 Gas Froduction and Distribution
192 Matural Gas Transmission
H tablishments engaged in the transmission and/or storag of natural
1ol for sale.
923\ Matural Gas Transmission and Disgtribution
tatabllghments engaged in both the transmission and distribution of
natural gas for sale. _ _ :
4924 Natural Gag” Distribution . .
Establishments engaged in the distribution of natural gas for sale.
4905  Miued, Manufactured or Liquefied Fetroleum Gas Froduction and/or
Distrribution
Establishments engaged in the manufacture and/or distribution of gas for
sale, including mi:;tures of manufactured with natural gas.
497 (Combination Electric and Gas, and Other Utility Serviced.:
1971 Electric and Qther Services Combined
T Establishments primarily engaged in providing electric services in
combination with other services, with electric services as the major
vart thougyh less than 995 percent of the total. : .
4272 Gas and Other Services Combined , »
Establishments primarily engaged in providing gas services in combination
with other services., with gas services as the major part though less than

- 2% percent of the total.
1979

4

.

. t
Combination Utilities, Not Elsewhere Classified

“ource:  Office of Management and Budget. Standard Industrial Clasgification
Mainuwal . 1972,

—TN
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EMPLOYMENT OF PROFESSIONAL AND MANAGEMENT
PERSONNEL IN ENERGY-RELATED OCCUPATIONS

~

- Policy Implications

-

The most significant finding, as seen.in Table 1, is
that the. u.s. hag an underutilized capacity for refining
crude oil resulting in the idling of some refineries Gn' a
temporary or permanent basis. The prospect for overall
cmployment in refinery processing.is not promising for’ ‘the

toilowing reasons: \ | e

4. As existing rafineries are remodeled to comply with
environmental regulations, automation and advanced

tcéhnobogy will reduce the need for manpower.

b. Foreign producers will develop their own refining
facilities and reduce the prospect of utilizing some of

the excess capacity of U...S. refineries.
A . .

¢. Tne demand for oil will stabilize at the present

level or continue to decline (because of shifts to

 other sources of energy or a more efficient use of

APPENDIX 11I-
€ ~oops.

‘/)éXisting sources) making ¢ the wisdom of pursuing of a .

\ career 1n refinery-related occupations questionable.
) ‘ [ - ~ ’ s

d.An excess supply of experienced manpower tor
difterent jobs 1n refinery processing or service will
" : . ’ . .
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Page 2

. - make 1t economically fegasible to retrain or gpgrade the
[

skills of those who are already'%mplqyed-(or‘Those that .

B \ -
- were laid off from refineries) ,beforfe launching an

eftort to“in;rbduce new people tdéthis 1ah;r markef.

The h.s._ Department of Labor pnojectg\that jsigﬁe\ all
- the growth in tgé oii and gas indusgry-for thelentiré d?Q@Q;
| o had been-reached‘by the Sprin;?of 1982, it is éossible tb

expect a decline i"’tﬂf total employment in this ‘industry to

a level whifh.is gbout 90% of.the'ﬁaroh'1982:l§yel: (cited

]

by kncrgy R¢lated Manpower, 1982 p:13) ) /‘%

- LR

On the other hand, some employers wish to 1live up- to

‘ their social responsibilities and to expand their labor
N N " o

force to include minorities. Embloygrs may also prefer to
hire younger empldyees .better prepared to deal with the
state of the art in technology. Although those already.

employed may be retrained,  they may not be able to endure a

S, i subSequent retraining to meet ~the changing tgchnology of
X . g ’ .
* tomorrow. -Recent graduates, however, may haye the necessary

educational background to undergo | é%%;fal ‘Qhases' of
o retraining once they enter the labor force,

" . . ' .
.Thé ‘State of Tgnnessee is -not: a ihpg : of . eﬁergy .
production, .as'.Table 1 shows. Unfess the dist?ﬁbution df
‘increasés‘within tpé'Sfaté, the
K State's investment in the ~e&ucaﬁion of studenté for the

~

cnergy industry would not receive ~an adequate return as

L ¢

. . efergy production activities

graauates move out of ‘the state to find égployment.<§'
) . T, 5 ., i - T '

. . .
n .
- ]

A
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- Page 3
' - . .
' The  U.S Department of Energy projects that by 1990 the

pron$bion of both o1l ana/{gas will decline while the

1)

production of coal will cxﬂ'&iencéfa growth -of about - 30%.
- Such a shift may, under certain technological, economic, and.

environmental contingéncies,-Fedistribute energy production
- _ nationwide and increase the -importance of local energy

sources. &jkew1se§-there is a heavy emphasis, both. at the

national and at the state level, ‘on the use of nuclear or

coal-fired facilities in future power plants, as illustrated

4

——

in  Table 3. The rb'ected rowth. in localvdemahd for
pro) § j
1

.i- .

clectric ‘power 1n “fennessee, as a result of  growing

industrial ‘activity, +may ~generate new demand for labor in
- .

the energy production within the State and therefore the

L3

. prospect of new jobs.

A SUFV?.rOf research and development eftforts might
< - 1ndicate ' existing trends in research and development and
hence where jobs are likely to be found in. the future.

’

Héwg?ﬁr, such a survey is .difficuit to conduct and its
resultslmay be miélead;hgp For, obvious reasons: industry 1is
reluctant™ -to provide more than géneral, abStrict, afd many
times dé}lberately confusing, information about specific
processes or products unde;_consideration. The figures for
overall expenditure may tell something ‘about the research
. (ronticrs,--but'.iéttlee-about ‘the implications for future
.jobé.f'The‘availdﬁlc daté-ggggest that more money is spent
by ~gbyernment anq;the industry on research and development

: y ~
'~ ot non-conventional sdurces of energy, &ccording to Tables 4

’

o . 90 . e
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and }5. However, these costs may reflect more the expensive
layouts or préconditiqns.%or such research than the scope of
the -effort. Research on fusion, for example, invalves a
huge 1nvestment, .but it isg carried out in only ‘a- few
centers. The odds for 'a revolutionary breakthrough and its
‘probable influence on employment in energy within .;he, next
twenty yea;s are jsry low. " On the other hand, on3 going
. research into other sources of energy may have greater
influence on the nature of careers in energy,’despite a
lower rate of expenditure for that type of research.
Numerous proje@ts are’ carried out simultaniously in many
places and a technological breakthrough may prove to be more
readilily available for commercial adoption than magnetic

tusion.
S .

It should be noted that DOE predicted, in its Energy

Related Manpower 1982.- (Dec. 1982), a decline in research

and development activities between 1981 and 1983 and a new

growth between 1984 and 1990. Except‘for civil engineering
which will continue to grow through out the whole period,

only 1n chemistry, earth sciences, chemical engineering, and

petroleum enginpéring employment gains will be sufficient to

f/i:) offset the loss. of Ph.D employment in 1981-1983. Some

growth in émployment oppértunity 1s-expected for holders q{
: A A -
. B.S. and M.S. degrees in the same fields.(1982:12)

¢ e .
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Although the‘numbcr of employees nationwide in electric,

- services (SIC Code 491) is the seeond largest after-oil and

N gas extraction,fit‘ie only the fourth 1in Tennessee (sce
Tables 8 aﬁq Y and the corresponding figures l'aed 2).

. Because ef the migration to the state from northern states

- ,\_ . “.‘

and the -effort to expand the industrial infrastructure, it
1s possible to assume a growing need for additional
employees for such services. The Tennessee Bnergy Authority

(now rcorganized, as the Energy Division of the State

I .
Department  of .Economic and Cémmunity Development) predicts

/ >

that consekﬁtion of .electricity will increase 116% to 120% »
bctd@eh JQQU and 1989 The Tennessee Energy Pfofiles
1982:vii-11 . Even if such'growth may indicate_a poeential
for additional emple}ment opportunities, advanced technology -
may eliminate ex1st1ng jobs and reduce the need for
additional manpower. Indeed Table 12 suggests a general

~declingy in  the percentage of professionals employed in

. -

electric sérvices by 1990. -

L "

-

. AN

A meaningful assessment of the tqtal empl&&ﬁtnt pxcture

. for the é&ergy 1ndustry depends on the adequacy of manpower
- planning for each of "thekcompanies providing such “'. s vic_els.
At this time we dg no£ have adequate data that is baked on a )

L company by company projection of manpewer needs between noW
\ | ."and the end of the decade. A further study of this iseﬁe_ke
ncéessayy‘ givén ‘the fact that the averdge salary'$ fn

~

Tennessee for employees in thlS category (SIC 491) 1s lower

. A
than the average, salary in similar occupations (SIC 49) for
LY
.4 <’
e >

ERIC o 72
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- the rest of the country but still higher than the average
| snlary 1in general or for certain other occupattgnsi\in
Tennessee (See Tahles 10 and 11 an&- Figurejl3). The
availgbility of higher paying jobs out~of-state may lead- to

a migration of more eyperienced ‘professionals. The

s : Car TN
vacancies left within the State may be avallable for\ le§s\/»”"\ }

exper1enccd profe551onals, includlng 2 larger :nbmber of .

orities, if they are academic. 11y well preparay for those .

»
1

positions. o ‘
-t B ) Pl

N
.

Conclusions .

[y
. -
. . ..
,
L4 -~ . -

A conservi&fve approach to training minorities for

careers in  enéergy mqlJ produce the greatest benefits.

Training minorities in 1large. numbers for undefined ]ObS
might, ‘result in unemploymenf and frustrat1on, as well as,

inefticient use of#public funds. We.ghould first identify

L3 ' . . r

: sﬁecific potential for employment on a, company by'company

basis and then create the conditions necessary to inform and
/

-

prepare m1nor1ty students for such employment. Cooperative

R
arrdngements oFﬁsummer or year long employment 1nternsh1ps

» Py

z‘. -ty .‘k
a with energy- gi&ﬁtgd compan1es promise the most reallstlc job
A e -
preparatlon. .yﬁ&§%.
~ R o . .
’l TR : Ny . -

&
We should alsd identify the projected need for trained

a5t

‘A
.

e

'perSOnnel in new caFacities where companies are not bound to
follow past practices, séniprity, or contracts with unions.
-~ Environmental safety and energy planning offer possible

future employment opport nities not developed at present.

’
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. Tennessee State University can facilitate increased

employment .of minorities in the energy industry through -
’ . R )
caretul assessment of the existing and future “employment

opportunities ip the state and throhgh adequate preparation

- of selected studeats for such careers. Large numbers of_

- »

 graduates would not be the goal\of such a program, rather

carefully prppér d graduate§‘?n_small,numbers' to fill« the
'positions avaiia le. . A—lcareful /prepdratqu will include
early and adequat§ tudent advibiﬁ' about codrses to take;
in cqmbination with short-term internship experiences in the
1ndustfy. The University has the students and the féculty'
interested in- energy. The University is ready and able to
melemenﬁ}a program'td better prepare migority graduates for
careers in“ eﬁérgy. Once* the University commits tQ'the
concentrated effort io develop the cooperative agreements

with "industry and governmental agencies, we will have all
. 6 -

, ‘the ingredients needed for success with this project.

b

- s )
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: N
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' Fé%ruary 1984

This paper 1is ba

-t
°

sed on a ;péqaich that was conducted

“for the Energy Education Institute of .Tennessee State

Minority Impact/
does not necessa
policies of the

.

aDr;

Dr. . A.

-

University with partial support from the Office of

U.S. Department of Energy. This paper
rily reflect the official position or

- Sponsors.
3

~
Prepared by: .
Ernest Rhodes |

Alphonse Thoipson

Tennessee State Unnvorsuty
Division of Continuing Education".,
. Nashville, Tennesses 37203

X




"energy and related %reas in particu]an.?

L]

e INTRODUCTION -

Woihen and Minorities In Energy Fields

. N

Few question the assertion that there are some maJor obstacles to the

'employment of womeu and m1n0v4t1es 1n energy and related ar‘ll The

problem seems to be the same one that they face in the work place in-

general: Segregation, lowey wages and/or exclusion.?
Women. The picture tor women is quite dismal. It appears that this
situation has occurred and is maintained for twowmajor reasons.~_First, .

traditional]y,~women have been shuff]ed into so called female Jobs  and

"

careers. Secondly, over the last decade, the drdmatic dncrease in the

number of women entering the workforce has resulted if a large numbgr of

females in entry, level positions both in the work place in ge?eral ad!ﬁin
v - R

- %

. T

. - W\ _
Redardless, there appears to be little justifiable reason why women

-

are-fadhdyin Su?h.sparse numberé in energy relatéd fields. Consider the"
fo]iowing. A fairly récent study found that women, who accognted for
slightlx less than.thirty percent.of eggtneerihg graduates, and 19.3%
of aﬁ1.§c1entists and engineers, made up la;g‘than 7% of those_holdihg

LI

tﬁiSe.pasitibns in.éhergyvand related occupatibns. 4m”Anothéﬁ study found
* . -~

a similar pattern. It indicated, relative to the sape occupatﬁons,
gcientists and éngineers; that though womern received 5.9%'0f\a31 doc-
torates in mathematics, a major“triterion for success in these areas,

W

they comprised less .than 3%of those working at such positions iﬁ energy and
related fle]ds.5 - 8 A

Y
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* Mary Lou Randover, National Institute of Education, Washington,

D.C., recently synthestg£d3the total'pictyre of women being qualified

to enter energy and reu§yed fields beyond the percentages that they

presently occupy. She says in part, let us quot:e‘6

“"In 1976, 9.1% of the students enrolled in technical
education were women, By 1978, this percentage had
almost doubled to a figure of 17.6%. Women in agri-
culture have grown from 10% in 1976 to 17.2% in 1978.
This demonstrates that there is a growing pool of
women who will be trained tp enter energy related
occupations",

Minorltles. The energy employment picture for Blacks and other minori-
ties 1s even more devastating than that for women. The legacy of "blocked
horlzont?l mobility" with respect to occupations in general and energy and
related llelds in particular, is one of the most obvious. The energy area.
though ié has begun to disseminate what it feel; to be the appropriate
rhetoric, repains one of the worst offenders ra}ative to the lack of
minority employment and promotion.’’

Neal H. Rosenthal, Bureau of--Labor Statistics, U.S. Dgpartment of

Labor supporté this position with the following statement: “The:zenergy

- industry which has recently dlscovered great concern for minorities‘ has )

just about the worst minority hiring record-of any 1ndustry in America".8

Usual Areas of Focus For Black College Graduates

Traditionally, in the 01d South, where the bulk of the U.S. Black

bopulation resides, the usual professional\ areas Blacks were trained for,

. and went into 1ncluded the ﬁlnistry, school) teaching and medical areas.

». -
N . -

Much of this legacy remains with us today.

B
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Education. Thus, the formal training of Black professionals has tended |
to exclude the possiﬁirities of being employed in energy and related
industries. In many predominantly Black educatipnal institutions, students
major in areas that prepare them for employment in the human.services.10
Conversely, the areas such as chemistyy, biology, mathematics, physics and
engineering, that could provide training for energy related occupations are
selected much less frequently as major areas. !l

Tennessee State University(Education Leadership Role. A look at the

majors most frequent]y selected by students at the most predominantly

Black institution in the Tennéssee higher education system, T. S. U., located
in the city.of Nashville, Which also serves as the base for the Energy |
Institute this paper was written for, providés some additional information.
According to Dr. Michael Nettles, Assistant Director for Academic Affairs,
Tennessee Higher Education Commission, 1.S.U. educates approximately 26%

of the Black students that earn higher &ducation degrees from the State's
college: and university system.12 -Thjs 1nvo]veska supstantial]y larger

) percentage'and number of students than any of tﬂe~other 1nstitutioﬁs within

the system. Hence, it was ée]ected for review.

Tennessée State Universitx,Study of Major Areas Selected by Students.
Dr. Ernest thdes. one of the authors of this p%per, assisted by Lois '
McDouglad, Prpfessor of History and Geography, reéent]y conducted a study
of the major areas of Focus for recent graduates, The study involved-
students who gradyated frdﬁ 1978-1980. The. purpose of tﬁis study was.to

determine whether BYacks were still majoring'fn large nuﬁbers, in the so-called

78
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soft areas, as opposed to endeavors that might better prepare them for

work in energy and related fields.

~ -

Three areas were delineated within the School of Arts-and Sciences to

serve as a focal point, the Natural Sciences, Social SCiences and the

humanities. Once these areas were articulated, a random survey was

~

conducted. A sample of 604 subjects was obtained. The data collected

is carried in Table I., These data.seém to suggest that the Social Sciences

are still the disproportionate choice of a sizeable portion of the Blacks"

who graduate, with-highec/eﬂhcatibn degrees, from public colleges and

. universities 1n [gnnessee.13 Therefore, a sizeable portion of Blacks.

who recelye/ﬁ/bher education degrees may be 111 prepared to 1n1t1a11y

P -,

,enter into energy and re]ated work areas.

v

1979 1980 Percent of Total

Table 1
7.5.U, ‘Arts and Sciences Graduates - 1978
NATURAL SCIENCES, N-="162 s
SOéiAL.SCIENCEéz N=319 119
THE HOWANITIES, N =143~ 44

53 44 - 23%
112 88 53%

48 51 24%

Nhile overgenera]ization of these statistics is not 1ntg//ed it seems

safe to assume that this trend is repeated in several of the predominantly

. Black state universities in the original 17 states of “the 01d South,

where a large percentage of Black’youth are'trained and educated today.

HwiggDo We Increase The Levels Of Particiééggon

Of'wﬁmen And Minorities In Energy And Related-industries?

At this juncture. g1ve;\the Tow, level of partlcipation for minorities

and womén, in energy and related fields, the central question focuses.

w [ '

»
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What can.and/or_whéf should be done.to correct this lack of participation

by women and minorities in energy and related fields?
William L. Smith, then the U.S. Commissioner of Eduoation, Dept 1af

Heal th, Education and Welfare provides an appropriate starting point. He

sugges ted that:14 : | - ‘ - -

First we must demonstrate to our nation's young people -

particularly those in minority populations - that a better

education can mean better jobs and fuller participation. in

our national life. Second, we must assure ourselves that in . -
carrying out the first task we will also meet the nation's

work force requirements, which are affected almost daily

by the increasing complexity of the energy crises.

i

Though the direction of focus provided by the foregoing writer
seems on target, before continuing, perhaps it might be more appropriate

to discuss the current status of the workforce and re]ated matters in

‘energy areas. This approaeh would seem justified because any efforts

aimed at, increasing the proportion of minorities and women in energy and
related fields must necessar11y be proceeded by a determination of the
nation's current and projected‘energy manperr needs. In short,xbefore
appropriate areas. and levels\of women Wnd minority participatién; in energy

fields can be determined, one must. know what jobs are available against

projected growth and/or possible decline in these areas. therwise,-there_

will be the risk .of preparing a large number of people for few jobs aﬁd/or

-

for jobs that may not exist. ' o o

e

Problems of Assessing Ménpower Needs in Major Energy}Areas. Some of
<
the energy areas that are of primary concern includef‘petroleum, coal mining,

liquid gas, electric and das utilities, solar energy, synthétic fuels and

»
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nuclear energy and so forth. loreover, there must be a goncern for eXplora--
tion, and where appropriate, research ard development activity, production,

transportation, etc. if one is to accurately project current and future
. - \

. energy workforce needs., ;
- Current Workforce Needs in Enerqy Areas. Determining the current and
. <f,~ - future encrgy needs for the United Sggtcs poses a fonnidable task, because

there appears to be no natlona] energy policy as such, even though, some timeé
back, Spngress saw f1t to create an energy department and to push for federally
supported research and development in energy areas. At present one is hard
pressed, to “ind, anywhere, a comprehensive, well articulated nat10no1 energy *
' policy that could serve as a basis for making firm estimates and/or pro-
jections concerning future U.S. energy needs. “Also, determination of our
current energy needs, 1n various areas,-is effected by complex product1on
T~
'cqncerns and decisions that are frequently based upon unstab]e poli tical,
financial and foreign affairs activity, that tend ‘to add to the already very
difficult job of focusing in on future energy needs in this critical area.15 ,
And lastly, Neal Rosenthal speaking to the same topic-has this to sa_y:16
The, Bureau of Labor Statistics, the Department of Energy —
' ’ nor the Department of Labor, has tried to relate energy
’ s : ' policy to the current employment situatieq. No analysis
' * has been done which focused on measures which could ensure ,
. - that those who are currently unemployed would .receive jobs
. in new or expanding energy industries... No study has .
sought to relate the job potential of energy policies to em- S
ployment needs of low~1ncome peop]e -minorities and women,
! Therefore, it is not an easy matter to obtain data which a]]ow for the
determ1nat1on of the exact levelsJof part1c1pation by mlnorltles and.
. . . women in energy and related fields. As a matter of fact, prec1§e data,

in some arcas, simply do not exist. However, some data are available in
4 f . -




select energy employment fields, while in others, authoritative est1mates
. . . L

- must suffice. ' .t X i'“d

Energy Workforce Data. Those employed in energy areas, in Aperica,

accounts for about 1.6% of the total workforce. Since the mid- 1950 S,

2

, duction and use,l’ . W

]

) . there have been some ups and downs re]ative to shifts in U. Sgenerg_v pro-~

Coal, Liquid and Natural Gas. Coal mining declined sharply from 1958-

67, then experienced a dramatic.inCrease up through 1977. The production
X . :

- and usage of 1liquNd and natural gas (extraction) and a]llcrude petro]eun

" production followed\a similar pattern.l8 There was a period of sharp decline

from.the ear]x'19705,.then production and usage began to increase. ‘Employ- -
ment in these areas increased about 70% between the mid and ]ate 1970s, N

* while electric utilities experienced a slight ‘growth up to 1977 and then _ f-‘
leveled off. 19 On the other hand, gas utilities employment Yevels remained |
at the same plateau in 1977 as was the case for 1958 20

[

Nuclear Energy. The growth of nucléar energy-related activity has grown at a -

>

.faster rate than the total U.S. economy. x.Nuc]ear related firms grew 145%
between 1969-1978,21 )
The actual numbers involved in the nuc]ear workfo&ce seem equally
2‘—- as impressive. - According to the U. S Department of. Labor, as of 1976,
Just under 190,000 persons were emp]oyed 1n the nuclear energy industry
\ : in the United States..f}hese persons were involved with work on~g01ng‘at
- | approximately 71 nuclear plants, with fifty more under oonstruction, and
many more'p]za‘nﬁed.22 : IR .

So]ar Energy. Another;energy souroe that holds promise of increased

‘employment\ievels involves solar activity. It has been estimated that -,
L 4 - \ N ’ - ’. - ’
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QQ*» -about 22,500 worked in thls area in 1978.23 At that juncture, an 86%

° .°

- transportation. The r\ail trqnsportatlon workforce was. prOJected to

f'scheduled to 1ncfi3se by about 28.8%. 23 The area of the greatest pro-

50%. 30 But as noted previously, employment 1ncreases in other energy

.. . . .
A} . r
Loy PRy
. . . .
. o

-
\
&

w

increase was projectdd in this workforce by 1981 24 Other pr‘ojections

include a 144% 1ncrease in Research and De lopment activity by-1983.¢ 25 .

- Moreover, 1n.the commerclal area, estimates ' erejor a 203% increase

"‘v

by this same date.26 It isimportant to note that a search of the litera-

ture’ uncovered no data on the subsequent accuracy or inaccuracy of the above

<

proaections

X

.- -

Transportation. "VSome other related industries also show promise

of employme'nt 1ncr”{a&1ve to energy workforce needs. One of these is

'increas ,’ cause. of coal and other ehergy produgtion, by 6,000 workers. \ &
per year’urlng the entlre decade of the: 1980s.27‘ Furthennore, trans- _
portatlon employment rel’ated to. the distribution of oil and gas pro- & v
ductneu was_also projected to increase substantially by 1985,28 , .
‘ Overal‘l _energy and related emploxment y projected to’ 1ncrease atl)ut ‘

4% between now and 1990, whfle the rest of the emplo_yment force is
Jected growth, is the coal 1ndustr_y. wh1ch s expected to inerease about’

related activity is projected to undergo only moderate growth. These .

-areas ﬂlcl,u.de constructiom-qf power plants, solar act1v1ty. coal lique- .

factlon,ﬂ geothermal and ‘other enargy sodrces. These are the prospects, _

now for p0551ble solut1ons to the central problem of” restr1cted minority

. . N

-

tand women 1nvolvel&§t in 1 these f]elds. ‘ o - . S
. : i . <. % R -«
» ‘ * o . . ¥
A:‘- R ‘f 4 ) . .o M -
if. . -
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true within‘energy and related industries.

.
t

Strategies For Change

Perhaps the major shortcoming of American public” education 12?1nat .

it does not adequately prepare individuais for opportunities thaf gen

Jobs 'up .in-the various areas of the job market. To the extent that this ’

is true in general, it seems likely to be at the very least; equally as
[} ) .

. ) ’ ' /<#
. In supplying the needed skilled workforce for energy Jjob field$,

the educational community has a formidable task,”if the goal is rea ly

to: insure the most quilified and adequate workforce naw and in the

-

. ! l‘ P
future,-‘while .lessening the-barriers that have prevented women and mipbri----— —

ties from obtaining a larger portion of the available joks in these sectors.
‘Mhen’attanpting to deve]op an approach or scheme that will increase'
the leveﬁs of participation by women and niinorities w1th1m the i
e . -

energy area one shog\d keep a coup]e of th1ngs uppermost 1n mind.

The question must be asked. are the training needs of the vast majority

‘of those engaged in energy and re]ated work different from those in other

industries? The answer to this questiop is no,31

-
Most of those. current]y working in energy fie]ds possess tra1n1ng

~ that is no different from workers dbing comparab]e jobs in-other 1ndustr1es.

The tra1n1ng for -positions such as c]er1ca1 and sales workens, accountants,
l‘aborers pnd"ugk drivers account for the majority of the emp]oyees 1n ’ .
energy prodycing 1ndustr1es.32 So energy emp]qwnent training, in th1s
regard, is not an 1mposs1b]e task On the other.hand, there is certain]y

a need for‘s;ne specia]ized training. Neal H. Rosenthal, Bureau of Labor )
and Statist1os U S’“Department of Labor - recent]y spoLe to the need in this :
area:; 33 - g . B ey

Y
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Clearly the training of sa;.i?s different and specialized .
training is nece$sary. The qdestjon that needs to be

d answered here is what are these fYelds, how large is the
prospect for training so specialized programs are not -

. . ' . set up which train workers far in excess of the number that
, ©ocan obtain jabs. : ' :
- All thﬁs notwithstanding, the consensus of authoritative ‘opinion
appears to focus upon education and training as the areas that provide

-

the soiution.which hold the most promise of success. As a matter of fact,
some legislation has been enacted which tends‘to underscore education
~as the ‘tool that can be utiifzed to appropriateiy deal with tris problem.
The Vocational Act of 1976 is a case in point This was the #?rst time ¢ -
4 ‘ that there was<a specific emphasis piaced on energy related issues, re- )
quiring that funds be spent in emerging energy occupationaT areas.3,4 ) N
*%Ek . Also, we must be cognizant of the fact that meeting enerqy workforce
needs, while attempting to prompt appropriate ieveis of participation by
" minorities and -Women, now 5nd in the future, is not soibiy a federai
responsibiiity The States mus t aiso do ‘their part. if this effort is to

be succesgf prard this end some §tates are beginning to deal in a

\ ) serious h- energy~reiated topics in vocational educationai areas.35_. g

(?-".

o ';" C . Though this is a.iong overdue positive iggpivement, it seems to these M<\*
. o . ~authors that the typ of curricuia change\needed and suggested by such . ':r"’
' activity stands fittie chance of succeeding unless teacher education ts ' _
| r"l ~also focused upon. - Teaching Personnei should be retrained and/or trained,; .
o ] ¥ . to deal with these reiativeiy new energy enterprises. Therefore, we arg .1k§;\\ :

of the opinion that it would.not be fruitful to focus solely upon these™: .

new areas to the exclusion of curricula and teacher preparation proces#es. * -
TEm——— -® rx - - v - - G
- » . - _',’ '
. - vt oh
r, B " [ . PRt
» - 3
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- the existing curriculum.
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~more social and class unrest.

'

11

The present curricula in all occupational areas must be modified and

. remodeled with respect to skill training practices throughout-the entire

formal education process in this country.

Tnere are no pat answers about howeto accomplish these goals. Nor
is there an easy way out. The solution appears to lie in an extensive
energy education program. Such an effort should span from the elementary

'beyond the post secondary level. Energy education should be broad in

scope.” Moreover, when and where possible, it should be integrated into

v T %

'An‘inforMEd Public, If this situation is to be handled in such a way,
that maximal benefits are derived,.the-American public must first oe sen-
sitized to the basic facts surrounding energy production and its use as
related to emp]oyment needs and practices. At present, this does not seem
to be the case. Américans must be made to understand that the under utiliza-
tion of certain segments of the energy workforce demands and collects a high‘
price from this society, in terms of leiK efficiency and productivity and

Tor
The-problsm is that many Americans have never really considered

’ i . ~

the ramifications of such practice and/or they: dgﬂorantly see no personal
harm ®n them. The key to tnis delimma rest in the hands of those whol

guide our educa‘tional .institu_ti.ons._ Educators:’_qdmi_nistratws .,ar,%‘ -
the people who can sen$itize and prepare 0.S. ci ,zens ta be more accepting
of needed changes in this 4area. > ‘

. One writer, somewhat 1ess directly, recent]y syntﬁesized this over-

all point of view. He put it this way.36
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-Proyjrams gtiﬁdSt secondary, institutions for training

energy conservation and use technicians will require a

technically broad base curriculum with flexibility of -
modular instructional materials to allow a school to "tailor"

the curriculum to meet the local and/or regional needs.

Such an approach ]e;dé'fnvariably into the area of vocationaﬁ guidance.
We m;;t deve]dp materia]§ and approaches that place work.opportunities in
ehergy and related‘industrieg into proﬁer prospective.. Thig 1ﬁformatioﬁ
should aliowﬁstudents‘and non-student populations to develop #n aqqreneés
of'o;?porvtues ‘1n thesé fi_g]ds versus the type of ‘training- réquiﬁements.

s q . .
Specific Recommendations : R

R “
o ot

. _
1. The public.schbo]s~%lgﬂﬁd include energy related topics
in ‘the curriculum at-every educational level. Preferably-
this material should be integrated into the existing curri-
culum rather than fighting new curriculum battles.

5. Measures, strategies and/or approaches should be designed
‘to increase the inter and intra-statgglevels of communication
with respect to energy related educatlonal activity oelurying

in public education. :

- In this way,.state and local.officials will be able to desigp
and tailor programs that meet their specific needs for skilled
personnel in energy areas. . .

L3

institutions of higher® dducation to develop and/or modify
dxisting teacher training progrdms so as tq, train pro- '
spective teachers or to retrain those already in the fieéd/ysr .

' o ‘ 3. Wolicy makers  should enact laws that prompt those within

to be more effectivg’and efficient in teaching energy mattops..

-

4: Key'personne] frompthe‘educatiqﬁal-agencies within this State

*should develop ways and meghods wh$reby energy education -

efforts can bg enhanced. - 1

3

s

. . . é , . .o
.ﬁf Policy makers, in conjunction with ed;ﬁationa] agencies throughf@° -

out the State, should develop a comprghensive plan including
funding for the developmentpof energy educatiop programs that y
.will help.fo meet the State's manpower needs in.‘energy and
_ relatgd industries. - - e

-
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Politicians, through tax incentive and other methods,
should attemps.to influenceenergy and related industry
_employers to get on with thﬂF ob of identifying their f
future needs, as well as clearly describing the tasks

13

involved at all levels of energy related industrial processes, .

so that appropriate skills and competencies can be taught at
education and training institutions.

Partnershib participants. (energy employers, educatizzgl _
institutions and students) should develop exemplary model
energy workforce programs so that this information can be

disseminated on 2 state-wide basis. ¢

“ Partnership participants shoBld develop and/or sponsor forums, .

workshops etc., at the federal, state, and local levels to
develop an awareness among individual citizens and
citizen groups about the need for’ prepar1ng for jobs in

« energy and related areas.

F
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APPENDIX 1V
¢

_ ENERGY EDUCATION INSTITUTE
.COOPERATIVEKDEVELOPMBNTAL ENERGY..PROJECT
 TENNESSEE STATE UNIVERSITX\
STEERING COMMITTEE MEETING
' | - % JANUARY 10, 1984
ST TSU-DONNTONN CAMPUS

— w— oy e ame a— -

'fhe Cooperative Developmental Energy Steering Committee

i “f ‘ convened for a working breakfast at 7:30 a.m., January 10,
1984, at TSU's Downtown. Campqs. Chairman Francis Guess

called the meeting to order an welcomed all in attendance.

Those attending were: Mr. Isiah Sewell, Dr. Arie

_ Halhcﬁm;, Dr. 'Peter Consacre, Mr. ‘Chuck Howell, Mr. Lee

Muntz, Mr. Bob Gardner,.Mr. Steve Norris, Mr. Tom Green,

Mr. Leslie Bnocﬁ;_Mr. Ken Nye, Dr. Ed Cullum, Dr. John

Crothi&s, Dr. Jahes.Farrell, Mr. Walter Hunt, Ms.‘ Dbrothy

Lockridge, Dr. Mohan Malkani, Dr. Joﬁn Masten, Dr.

’ | Wendolyn Be11,~ Ms. (La@ra Purswell, and Ms. Betty Cochran.

A xre mlnuggs -of the October 18, 1984, Steer1ng Committee
meeting were approved as mailed to members. Chalrman Guesg
shared w1th . «the. commlttee/ his commltment to and
encouragement for this project :to be. housed and conducteg\\\ //
through the auspices of Tennessee State Unxver51ty S Energy’

" Education Instltute,' not only in his position ih state
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)-‘

government, but also as an alumnus of TSU. -He stated that
he had shared with the Governor an overview of this project
and that the Governor sent his best wishes and

.

encouragement. - ,\\(r
. 'J

Dr. Halachmi presented an up-to-date }eport on the-

progress of the project. Attention was focused on the

meeting packets containing:

* A resolution that was adopted by the Tennessee
Leglslatlve Black Caucus which will be considered
in the General Assembly during this legislative
session. The project will then have the
endorsement of the state assembly for- the basic
objectives of this effort.
# A flyer which was distributed in an effort to
collect information for the purpose of the final
report and also the registration form .which is.
being provided to students to encourage them to
indicate attendance at the energy career symposium
scheduled for February 24, 1984,/ at Tennessee
State University. : L
o _

*# A position paper developed by Dr. Halachmi on

directions and purposes of the Cooperative
\\ Developmental Energy Project. ' '

* A brochure describing the project. N

*Dr. Halachmi reiterated that the const1tuenc1es the prOJect

is seeking to sérve are students enrolled in hlgher
education. Dr. Halachmi then turned the meeting over to
Mr... Isiah Sewell, Prqgram Manager from the Department of

>

Energy in Washington, to share with the COmm}ttee the

“thinking in Washington--how DOE sees the future‘of_the

project and. what the expectations are as far as the

subsequent  findings and.’subSequent'_developmént _of the

2

project. v

33 -
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The following related pdints were made by Mr. Sewell:
* The office he works in is the Office of Minority
Economic Impact which is an advisory offlce\to the
Secretary of the Department of Energy.

* As an advisory office, the purpose of\\thls
office is to develop recommendations the
- Secretary which would improve 1nstitut10nal \and
minority business participation .in  energy
activities nationwide. o ’

% This ;%%ice*wﬁg‘zgzablished because of the lack
of participation by minority educational

institutions in main line R § D activities within
the Department of Energy. Mostly, the research
work or grants doné by minority .institutions fall
into the support service areas and not into the
hard, basic R & D energy sciences and engineering
activities. ' ' :

* The Cooperative Developmenta] Energy Program was
developed and designed to bejthe primary leading
- edge of joint ., dgrgements between minority
businesses, private businesses, and educational
institutions where they would (develop for
themselves the type projects they feel woullf
develop into 1long-lasting relatiopships between
the institution and the industry. /The program was
designed into phases with the Department of Energy
v funding primarily the first phase, which is the
phase t®hat will allow the "partners" to get
ﬁgether and work out Yor themselves what type of
angements .they feel would be - profiitable. The
®mphasis in the first phages, from the Department .
of Energy's standpoint, 1s to assure that the
participating partners,  the members of industry,
the members of the minoefty business community and
the members of the minority 1nst1tut10n,\xgt a
- good feel and feel comfortable among themselves in
' developing options that would be mutually
profitable over a long period:. During the first
phase, the partxanpatlng partners are to come up
with a list of one or moré recommendations  with

which they are ready to geo forwhrd.

- " T ) * 'The Department of Energy is in a position to
participate to some degree in the second phase of
the prOJect. The amdunt of funding would be.
negotiated. There are funds in the FY85 budget
for the four- Phase I schools who are 'competing"
for the amount. of Bhase II funding. The level o

i _the Phase TI funding is not certain, but fgﬁ
sufficient to provide limited fundlng to 2 or 3 o
the four schools.

«

94
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* Funding prospé&ts are géod if one or more of the : .
schools developedeprograms that were ready to move

) : in FY84. S
) » * The Department's position is that they are
looking for__ prgjects that would develop a joint

- ' ‘relationship Bétween - industry, whether it is

, minority industry or non-minority, and- the
minority institution is geared more toward what is
referred to as the program areas of DOE, rather . -
than the support areas. ) Lo

In conclusion, Mr. Sewell stated that tje Cooperagive
Developmental Energy Program out of his office has been
'listed in the President;slportfoLio of :projects that show
ﬁooperation wifh the private séctor, So theré i1s interest at
the White House to see that the program moves féf@grd.
There is interest at the Secretary's office within the
Department of Energy, and of ‘course, there is interest at
- the Offace Director- level 'thhin:;he'particulaf group of

-Minority Economic Impact. He. felt that-the program has | the

- . potential of developing into a major activity that will
A T

\

proyide minority educational institutions and hopefully'wilff
have another round if Congress will go along with the funds

for another first phase where additional schodls or

\ .
additional projects within, individual schools  can
\ participatg, “This will provide the ‘bpportuniiy for a

strhcturally sound Resea¥ch and Devélopment program in many
' Vof'thq m;nority educagibnal institutigns so. they can atfract
'\\ “better téachers; students, and, working with the industry,
L develop those projects and thosefideas that will provide for.

loﬁg—lasting(/telationships. - This . ig the focus of the

program and ' how DOE intends to participate. The DOE -
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presence as the project moves into the $econd,'third, and
fourth year will probably'beoless and less. At that time,

the partnership should‘.be well along and the confidence

level between the prlmdry partners should be sufticient so

_thut the federal preﬂ%nce would be mlnlmal unless the

- b
partners were working on a part1cular project that fell 1nto

~ the main 11ne R § D effort of DOE. Then the relationship of

the 'project _may not necessarily be with the Minority

»

Economic Impact dfficc, but with the Assistant Secretary

within DOE Ehat,wOu%d be sponsoring that particular R G  D

‘effort.

pe 4

Dr. Crothers, State Director of - High Technology

Development, asked Mr. Sewell ftu}rus'opinion in respect to

» : . '
.this Phase I planning of the TSU Pproject. Mr. Bewell

answered that ‘he felt there "is a well-balaficed advisory

A
3

group that has shown a commj tment to wqrking on°‘ this
— . - .

project. - The . potential . is great with respect to the

participation and the representation .on * the Steering

Committee. It has all the ingredients of being a tremendous

success. The proof will be the Phase I Report and the draft

of afrangeménts that are developed during Phase.I_and'tHe
amount of commitment (not to mean verbal commi tment, but
actual commxtment of resources, txme, and ’pnd1v1dua1'

efforts) by those part1c1pat1ng members . Thxs is -what DOE

&

wxll be look1ng for when a decision is made .on the

2 [ .
continuing-participat}on by the Department of Energy and the

potential for this - particular project. There are enough

y . -

A 96
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ingredients and resources in Tenpessee for TSU. to come up *
| . .. TR, %
with one of the\better cooperative programs.. Not' only does

(4 L 4

o \\~Tennessee State Un1vers1ty have .the resources here, but 'y '

L2

there is TVA, aﬁmajor energy act1v1t)’, Oak Ridge-

'ﬂaboratories; and othet energy research activities within
X g ,

o the state, as well as. utflltxes, gas and electric, and.
) ¥
others that <ould part1c1pate in the project. .

v * ’ ~

" Mr. GSewell 1nd1cated that it is’ very important that at

the end of Phase Iihere be some firm commnments on one or °

more specific activities: ;That is basically what, DOE will -

e ’ < . .

be—1looking to see. A firm commitment en one* or more
{. écti?i;ies'rather than a geoerai copmitment to seek out

additiooal opportunities. ﬁeyond‘DOE's original notions.of

immediate short-range‘sourges that applied‘to'minorities .in

. - the energy field, the program is now concerned with movement

beyond that to impaoting the University w;th- continuing !
- 'education‘\\and academfo progfamminé that will 'lea? to
something more ;than jﬁse support senﬁicese for minority
6 - ° institutions. - I . |
! . . { . . .
‘ ,Mr:__Sewell stated that, this is the program's goal.

QOE is not against meeting short-range objectives, but what-

\ the Department wolld like to see is the type of relationship
» ¢ developed by indusfry in this area and the school, so that
'.there'wouid be a continu{ng relationship where the school is
providiné part of the research needs of the indbstry and the

5 industry is providing resourees to the school both in -

) . . ¥ : * .oX R

13

Q 97 )
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\

manpower and funds to keep their educational program

developing.

Dr. Halachmi aske%’tp what extent °DOE would be in a

'posixion to- support fhe development 05*5 Mas{%rs or Ph.D.

-

program 1in an enérgy-rélatéd activity at- the school. Mr.
/

Sewell replied that {fnnding could be provided, but he was

!

. . L N

not sure about the adffipistrative commitménx‘on a long-term
b

basis. There 1s always the matter of annual appropriation.

If the commitment was developed, it would be on a one-year
appropriation basis. It could be long-term in that one or
more of the assistant secrotariles within the Department may

determine that they wanted to develop a long-term working

~

“{elatibnship with TSU. They could enter into multi-year

‘contracts or yearly ones. It 1is possible to enter into
multi-year contracts, not just to develop graduates, but to
perform a research “mission out of which graduates would

come. So, in this program DOE has the flexibility to tailor .
: - ® ' ,
it to just about anything the industry and the institution

wants. DOE is not trying to force anyone into a mold. DOE
is allowing TSU to.work put whatever is\the best. arrangement

for thé industry and TSU. DOE can fit\into that. Of

course, you have ‘to remember that there is going to be

competitioh for the  available funds. The cooperative

i

arrangement 1s critical. There must be;joint arrangemenpé
where an interface between the industry and the institution
~can be an on-going process whepe everyone 1is in a win

situation:® It is not - a give-away or, buy-out program.-
. e

-

’ .. ) | 98 <
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Cooperation is essential in this program.

In summaryj Mr. Guess gave the followin§ outline: TSU

/
and the Steering Committee members entered into this venture

for the purpose of determining what strategies " could be

developed to address the shortage of minorities in

-

energy-related industries. :

]

(1) Bfinging together a group of* people next month at

the energy careers symposium for the purpose of finding

out why this shortage exists and what can be done to

L d

address .the shortage.
\ IS L ]

-

(2) From.there, we are -looking beyond that point to

7

‘5_ determine activities which may spring from that

»

symposium discussion in which TSU as “an educational
&
< .

entity under the auspieces oﬁ\fhefSBR may participate.
5 .

. \
Then, the next gquestion would be is there any interest

on the part of TSU to get involved?:

Dr. Crowell, Vice President for Academic -Affairs,

~

stated ,that TSU is very much .interested in embarking on the

3
and industries. In those energy-related "areas, he felt very

new ideas, new concepts, and new relationships between TSU

strongly.that TSU“ is the institution ¢that has all the

ingredients to fulfill the commitment and provide qualify
¢ Q o .

programs. v ‘
. &

PR

N

~’ Y



Page 9

Dr. Peter Consacro, State Board of Regents, stated

‘ , » .
that the State Board of Regents 'is supportive of this type
. . - [

of commitment.

-

*

Mr . Ghess\commented‘thq’ the opportunities are opening
? -

for us to look Bhead and to pledge support.
. } . \

Mr. Gardngr §tated\that Shell 0il expects good people

’

. to be prbduéed from this‘project. o . N

- L 3

Mrﬂ Leslie Enoch indicated-that Nashville Gas has a

h ‘ = . “ ~
cooperative agreement with TSU and Tennessee Tech at the

-

undergraduate level at present and 1S .L§oking at higher

lexgls of ﬁanagement to. be supportive of this project's-

-

activitiés.

A \ ’ | : .
- Dr. Crothers inquired as to the time frame for writing

.

proposals. What is the likelihood that TSU.could meet the

., mandates of the Tennessee Higher Education Commission “in

¥

L4

documenting the need for new programs or if there isa

}'

: » ’ . .
provision for an emergency approval of an pxperlmengal

prgkram? ¢ What are the constraints that TSU would have in-

producing all the documentation that is required for THEC to

L

approve new arrangements?

AV

Dr. Consacro responded that thé answer to that depends

upon the nature of the proz;zy that is, built. If TSU were

working on existing programmatic structures and simply
|

enhancing those through new configurations, ceursework, and

programs,'that is ong thing. If TSU was beginning an

100

~ oo

5 | ~
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A\

-

yﬁ\Yentirely new academic program, that 1s another problem, and °
‘the time frames vary considerably in the approval prdcess

. X . £
for those two distinct structures. r

Dr. Crothers asked Dr. Consacro if he felt optimtstic .

_ that if a body of industrial leaders and TSU leaders, city
and state leaders should band together to st;te- that
Tennessee needs so'methitng$ which could be provided through

. —
TSU, that we could anticipﬁte that THEC would be responsive.\ .

4
~ .
Dr. Consacro indicated he didn't want to anticipate

what THEC would do, but that TSU and the SBR obviously would
work with the Commission and Dr. Brown and his, suppori,’

staff. Dr. Consacro Yurther remarked that TSU is an

essential public institution_ in the Nashville ajyea.

\ Concerning the SBR governing body, its view is tQat TSU

assume more and more of the research that goes ,hand-in-hand
'\\. . ) N . .
with being the principle public institution in this area.
So in that regard, when speaking about its mission and the
>

support that \fhg SBR would  bring to a mission-related

o

. “\\ . R / i .
program, it needs® to-he emphasized that -the OSBR believes
that it 'is an essential migsion, that it is a problem which

. -~

should be a primary concern to public institutions fn middle

Tennessee. )

” . Y. 1

Dr. Sewell stated that the dgweement is ggoing to be
' =

. . . ’ !
between the institution and the departments from an DOE
standpoint, byt in selecting Tennessee State University, of

course, DOE must insure that the institution has a basis to

” . -

1017 §
- A
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[

work with, so as a Qeneral rule, DOE would <not expect the
‘need for an entirely new program. Mr. Sewell indicated
that on Auﬁusr 30, 1982, Dr. Humphries sent a letter to the

Minority Impact Office director inquiring about the types of

H

activities TSU felt it would like to engage 1n that ‘were
interrelated. Dr. - Humphries wrote that the areas of

_rcsbarch in energy-related fields at TSU would include five

.

basic classes of research: (1) solar energy long-range

goahﬁ\which would cover one of the major programs (Solar

renewable sources has been identified in the national energy

r

s .
plan as one of priority); (2) geothermal energy design,

another major program in the renewable area; (3) material

”~

science, mathematics, geosciences . and biological sciences
impact on nuclear engineering; (4) reduction of waste in
energy consumption, increasing efficiency of equipment and

conversion distribution consumption through TVA, Nashville

Gas and NES, and (5) characterization and identification of

hazards, specifically’ related tq transportation, and the

effects of hazardous materials in the environment.

> ) ‘.
Y
Mr. Sewell felt  that, with the letter from Dr.

Humphiyies and the general background of thp Univérsity,’DQE
‘woJld'anticipate it would not redhire'"a'méjor new effort"
particularly if the progréms in which industry has an
interest fit under any of these five areas which are broad
areas and -pf%tty important in the energx‘fiéld and to DOE.
DOE 1s in a "negotiéting position" ‘with ng:' TSU = competed
in the initial phase of the procesé* and therefore has
S

. ~_ | .102/ | .

~
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‘already met the <ompetitive criteria. From this ' ‘point
: | ‘ O

forward, the refationship -between DOE and TSU 1s .on a

Lo

negotiating basis, which means there are n@ cut points where

a decision must be made. The time period becomes one of
funding more than anthing else, because DOE normally commits

. up to 90% of its funding for each fiscal year within the

-t

first six months. . . i

13

Dr. Halachmi inquired as .to how much money was
involved, because he did not have that figuré. Mr. Sewe}l”
responded that there is no dollar amount set aside for this
activity and the reason- for this is that DOE is talking

about a secretarial level program where the DOE budget 1is

14

available and the Secretary makes a determination based on
. the proposal which, armed within the Department; will fund

that particular progrm on the léyel of that funding. One

level down is the Office of Economic Minority Impact which

as a small operational program whose mission is toestimulate

A -

and develop this interest. This office's request is low and

( . won't be known ultil the President submits, the budget

b

~ report. ‘The‘level is such, that if DOE funded 2 or 3 Phase
+

Il progréms, DOE wguld probably be talking in the same range
of funding as funded dor Phase 1. DOE ‘has u $13 billion

-

. dollar budget(, o
- Dr. Halachmi asked if we could assume that if TSU came

- c

to DOE with a program where it;could justify the cost of the .
‘ program that such a program wohld have a reasonable chan k.

Mr. Slwell replied that it ould if such a program meets

-

RIC 4+ 103

N




Sy

P

- program manager, to Mrs. Do

*
e Page 13

the DOE requirements and if it is recojmentded by himself, as

Y

the Assistant Secretary

{

or equivalent, and if «she ag

t the program is ~good
and makes a recommendation to the Secretary.

1 . * -
. P .

Dr. Halachmi indicated hﬁmﬂpﬂlg'lfke to know what kind
of arrangements are feasiblé frpmithe.}gggstry's point of
view. What ideal R § D arrangements or student .tra{ning
internships "are desired and affofdable? This doesn't mean
that there is a commitment from TVA or Shell, but what sort
of arrangement should be sought, so that it will meet the
requiremen{s of DOE and also be consistant with the

training, teaching, and development needs of the University:

Mr. Gardner of Shell 0il Co. indicated that there are,

N

a lot of wéys the corporation can join with the Uni;ersity.
pnc way might be to set up and “conductB a one-two week
orientation program where a sgudenf works with the
corporation for just a short time wﬂ{h pay, to get involved
and see what 1is going on, and to become invol&ed in the
action to introduce the student to the company. Then the
stu&ent might go back the‘senibr‘year and be able to relate

to those things that he has been involved in and get the

kind -of job assignment wanted. There are all kinds of

different arrangements. Mr.- Gardner stated that "most of

the things done in his company are done at the head office

level, all the recruiting is done at the head office. level.

’

In the Nashville area so many of the major oil companies

¢

104 .
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just have district or branch offices, so it is ditficult to

. .. * \
get 1n on the recruiting. « o

Dr. Halachmi asked what would be a good strgtegy to
use to obtain mailing lists of companies thaf would send or
receive information on R § D interests. Mr. Sewell replied
tha in the case of the federal government, the Federal¥
Register is the place t%“find out what research grants are

available. This is not available from private industry.t

Dr. Hglachmi asked that if the purpose of the DOE
funding 1is to see that TSU faculty will be more involved 1n
cnergy-related research, what wou;h be the best way to “find
out what Kkind of issugs ehergy corporations are interested
in answering. Some of them are dealing in so called basic
reasons iﬁ other aspects. These personnel regulations that
were mentioned are the sort of_things in which our fadulty

can participate and provide a meaningful contribution and in

‘turn contribute to the quality of teaching on campus by

involving students and so forth. The question is '"What 1s a
good strategy to combat this issue?'" There needs to be some
kind of communication process between the industry and the

University. What would be the best process?

Dr. WQ:dolyn Bell, Dean of:\ﬁhe Schpol‘ of Arts §&

Sciences, remarked that '"this part of the discussion seemed

~

to emphasize that there does not have to be twin

L

relationships, for instance, between the University and

Shell and the University and TVA. What these géntlemen have

. - 105
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beegn highlighting 1is that the nature of the company or the
nature:of the industry varies. This greatly broadens the
opportunityt for different kinds of arrangements.. Three
basic ingredients have been stated that we need: (1)

preservice involvement of students; (2) a current proposal

to better place students who graduate; and (3) a research -

component." .

1 BN

1\\?r. Masten, Dean of the School of Business, added that

TSU has MBA pfograms at night with Students from NES both
. i Y

part-time and full-time and students from TVA on a part-time
~

basis. Thére are courses in computers, too. Dr. ,&pﬁ;ﬁyLAVL
. ..

indicated his desire to promote the,partatime‘enroigmenp .in \

this MBA program. Why can't the TSU faculty be iqvolved in

i

a researgh-related activity that is funded in the energy

13 A .

field at* the graduate level and at the same time’companies'

' might have individuals who want to move along 1in the

organizatibh who need an MBA level program? They could take

independent research courses which would involve assisting a

faculty member in an energy-related project. It seems these

‘kinds of arrangements need to be looked at.

-

Chuck Howell, District Administrator of TVA, commented

that they feel lucky at TVA to have a fairly new cooperative
umbrella.ﬁgreement with TSU. The focus, thus far, has been
on some high technolbgy framework and there is'a budding

project called the '"Nashville Project" that TVA 1s very

excited about which entails stértfup training, high

technology training, and an incubation center for new

~ 106
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industry. e stated that he had high expectations that the
next few years wiil be highly successful with  this
arrangement with TSU, SBR, and other parties. Mr. Howell
indicated ‘that he had used this Stééring Committee

assignment to go back to TVA and attempt to focus attention

“ on the opportunity that this presents for other contractual

work and that he was glad to say that, as of last Friday, it

1s beg}nning to pay off. TVA will be arranging a meeting

soon with the science department and the chief of TVA's

technical program in Muscle Shoals, Alabama, to reach some
’

. type of arrangement so that TVA can do/jgme biological

‘testing on some of their reservoirs. From” this starting

point, TVA and TSU can enhance those oppértunitjes'and also
look at thef/;mploymtnt side through an existing co-op
program and TVA's active recruiting in some,spegialities.
As many know, TVA has reduced its work force the last couple
of years by some 17,000 people, but there are still 37,000
people employed at TVA. There are still some employment
needs. He stated that TVA has a very strong affirmative
action program and that TVA is looking at these kinds of
‘opportunities to open some doors. Howevér, the needs are
not like they were five years ago and TVA will have to be
more demanding for specific ;kills thaf they can put into
tge work place._'There are opporéunities, but not by che
same roads as a few years ago. He felt confident th%} this

Cooperative Developmental Energy Project is a vehicle which
P

TVA can wuse and the chtfactual arrangement with TSU will

facilitate the continuing work~;etween the two parties. -

107
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Ms.  Dorothy Lockridge, Director of the Student
Development Ceﬁter, added‘that Dr.,'Halachmi had listed one
“item in developing relations with industry as the use of
cooperative educatioﬁ. This was one of the reasons he had
~asked'a representative of career development services to sit
in on this committee meeting. She stated that her office
was willing to work with the prlyate sector in providing

training opportunities for TSU students because of this

]

Student training point.

Dr. Malkani, Associate Dean of the Engineering School,

-~ -

added that he fhought there was a need to go a step ahead.
Right now, asgurance had been sought ) but that Eﬁere. was a
neéd‘ to get DOE and industry's vyewpoint about ﬁhe
possibility of what rg§earch'can be done Lif TSU is fundégzié
do a project. ‘

N . .. . # -

Mr. Sewell 1indicated that DOE, 1in developing the
current Cooperaﬁive Developmehtal Energy Project agreeﬂ‘ht,
outlined DOE's objectives.'.However,‘DOE would nét want TSU
and related industry to gear projects toward DOE's
objectives.( As pointed out earlier, it was the arrangement
between the industry and the ‘institution. "If TSU's
ohjective$ don't fit DOE's, that is fine. TSU hould go
‘ahead with 1its objectives. DOE is large-enough thatcthere
1s something in DOE that could fit TSU's objectiveéx Don't
let 60E'S needs drive the agreements between TSU and
indu:fr}. The needs of the 'two partiesg must drive the

agreement. What DOE is logking for is ‘structural

4 -
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.

- improvement at minority. institutions so that they ‘can

\
compete for the routine DOE funding opportunities.
N . . ' , i
Unfkrcunately! too of ten wheh a solicitation goes out for
_ _ L : R
university grants and the proposals come in, on the
" ’ ¢ X

-. selection list of'SO-ﬁu universities and colleges, feQ, 1f

-
»

‘any,. are. minority .institutions. DOE needs to develop

-

programs to assist minority institutions so that they can

\ ». ,
become competitive. wken the institution starts with the

. ~a

othcr,effofts, it is going to build its overall c.pébility'

so that when the norial DOE solicitations go out. for 36

--million in grants awarded for- geothermal research, '§40

million 1in high ~energy physics, “etc, there will be some

R .
minority inst ions who will receive part of these funds
\ N N ¥
also. . At . paoint, DOE will havedkfatisfied the

L

_ N _ _
requirement or the. need for greater ﬁartic1pat10n by .

minorities in all of. its activities. .

~

Mr{ Nye added that both Mr. Sewell and Dr.  Halachmi -

had proyide ‘the committee with a couple of frameworks for

the energy conference on February 24. The R. § D

relationship has at least two avenues. First, the direct

. 1 k3
.relationship back and forth in terms of what each company
P A\

and what faculty and staff are interested in researching

joihtly. Second, is the opportunity for tLe cooperative
agreement to iﬁvolve. all sorts of other training efforts;
sggh as eﬁplpyeés with a company returning to séhool3‘fTSU
students $enj6fing Qome opportuniiiesito engage with cqmpany

employees at their work sites, faculty exchanges and company

i -
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-

efforts on campus. L

-

Dr. Halachm1 stated that TSU i1s a great inst;tution‘
and we want to thank DOE for all its help in thg past which

allowed the Unig$rsity to compete with other institutions to

- develop: its capacities in the area of energy education. The

TSU situation resembles that of a sophisticated airplane.

~—

To show- its fl}ing capabilities it needs a runway which is
long enough to bring its engines to full thrust for takeoff.

. It is also intefesting to note that while the real potential

. : : of the airplane is only recognized when it has reached full
cruising -altitude, most of its fuel is consumed during the

“x//ff?gkeoff. The Uniyersity needs the resources for such a

e

takeoff from DOE. Only then can the full academic and

research potential of the institution be realized.

.-

L}

Mr. Tom Green stated that it is the experience of
. ‘ ’- Nashville Electric Service_that the quality of students from
TSU is improving ‘vastly. F;ve years pgo_TSG students could
not gompete witﬁ students from other«schoolg, but today they
can. He suggested that the iﬁstitdion make,;he move to do
these kinds of things together to m;ke TSU a great academic

. . . A . L. . .
institution as well as a great football institution. v

+

Mr. . Guess expressed appreciation for every. member's

attendance and adjourned the meeting.

MNams

o .,

M .
b ] ‘. . H

110




e Yoy
PROPOSAL FOR -
A
CENTER FOR ENERGY EDUCATION

AND DEVEIOPMENT

AT

TENNESSEE STATE UNIVERSITY

@
A

MAY, 1984

Submitted by
w
Arie-Halac¢hmi, Director

Energy Education Institute

\

APPENDIX V

el

e,



INTRODUCTION
;o ) 7wy

.
% >
,

\

This proposal recommends the éstablishment of ~th§
‘Center for Energy Educagion and Development at Tennessce
State University. The Ceﬁgér will be housed within the
Division of Continuing Educatioﬁ; Extension, and Public’
- Service Qf the Universipy; “The CéAfér will have _three
' brimafy miséions. It wi;f serve as the univer51t¥ contaqt‘

point wand liaison with {the energy industry - and fhose

federaf,' State, and lpcgl agencies concerned with energy

research, developmenf,_ ai? trakhing. The Center will
A

providef faculty members and students with necessary

o

information to facili&;tdﬁ energy-related’ programs  of
h

L)

P

chilinvolve several disciplinary and

)

research and training w _

C?\ administrative units on ¢ampus. The\\tenter will also
\W\Gnvolve faculty and students in energy-related programs of

public service and student development in the region served

-
L 4

3 by the University. . . o

The proppsed Center is in.line with the University's

five-year str tegic plan and will be instrumental as part of

. A .
the overall efforts to achieve a varietyx of .goals in the

¢

areas of research, developmént, public service, and student

- development. The Center will not. change the already -
. v .

existing organizational structure, academic programs, or

f budget of the University.  Rather, it will sanction an

existing operation which began on Na temporary basis ,

.

evolved over a period of three years, and now can be made

. *
- e
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ipto an on-going organization to gather and.disseminate
! t

information and to plan and implement activities related to v

>

energy research, instruction, public service, and student .

"~ development. The - Center would not assume the
responsibilities nor replace the desire of academic
\ departments, schools, or other administrative wunits to : ‘b '

initiate and\,carry. out energy-reLafeQ projects. It would . .

disseminate information to assure that research, training,

L ferg

and service opportunities ayg not lost or oVérlooked, and
f ™ that those who plan to carri out a-.project in ome area, such .
)ps research, are fully aware of the potential and the
c?pacity of the University to accompan} such gn éffort. with
reclated training, student development, or public ;Brvicc

programs.

"Rationale and Description of Existing Need

During the implementation of  the Cooperative \

= Developmental Energy project with Department of Energy (DOE) _,(
in 1983/84 it became evident that there are numerous entry
points‘ to the University for public .and private
organizagtions concerned w{th energy. Those include, ahong
others, the O0ffice of the President, the offices oé the

-y ' . ViceysPresidents, the various academic school Deans, the ) .
offices of Department Heads, the'Ehergy‘Bduca;ion Institute,
the Center for Career Development and other units in student

affairs. Various energy-related organizations and companies 'ﬁ

may contact one of -these 'entry points ~ and inform the

3
\

o , | ’. v . 'j; 11i3 4
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‘ .
. . . . - . _ . . . 3
University of possibilities for financial aid to students;

research proposals sought from our faculty; internships and

A

. cooperatlve-education work arrangements for students
B summer employment ‘opportunities for students and faculty;

or the availabiiity of grants to provide or to. cooperate

with other organi&ations to provide education, economic
- ]

development, research, .or -tggiuing services to the
- community. - g T
o
fists L . .
Under the &xisting arrangements, each university office -
- 3

~

1s free to take any action it Jeems necessary with little or
no coordinqﬁion with other administrative or academic units.
If the office receiving -information happens to hold a <
salient ingerest in this area, the response may be extremely
positive. However, if,‘ upon receiving the-communication, .
the office 1is ovgrloaded with work tﬁat takes a higher-
priority, the. préjcct may re&cive less than the utmost
attention or the ﬁffice may fail o refer it to another unit
for its considerétion or collaborative ‘effort. The
University may lése an opport;ﬁity to enhance the welfare of
1ts students, /faculty; or its financial affairs because of
this uncoordinated apprggéhf Recently ;n office iof the
University received a request from an inddsfriél compa&} for
7/ ' a.student to fill a-summer internship, but due to various
- | year-end activities, the response ‘to that} fequest was
delayed. As a result a Tennesseg State \University student

did not receive the internship. Likewise, following the

Symposium-on Energy Careers for Minorities held in February,

,

e
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o
&

1984, several «corpgrations approached the University about
student employment. The university offices contacted " were

cither wunable to respond in a timely fashion, or failed to

communicate the information to other offices better cquipped '(
: ~

to respond. The loss of summer employment for University

student§ may mean a 0SS -in enrollment the next  fall, 1in
additién to future I&ﬁv
graduates, ementgal alumnit support, and possible research,
training, or service gontracts with these corporat;ons. It

1s countgr-productive ~ for the University to encourage

. Industry to cooperate at special conferences and through

other special projects while isolated offices of the

University discourage these associations by long delays or

-

total lack of response to industry interests in cooperative

¢ 4

]

agreements.

Outside organizat}ons and agencies cannot always
iJéntlfy the 'right" office to which  to address their
communications. Each office is not, nor can 1t be, ftully

4

intormed about research, consulting, training, and interests

of faculty and students in other university units. Each

unit tends to ghérdv its own self intefests, causing thé
Univcrsity to miss important opportuniffes for growph and
development. - The approgching company may interpret a
delayed response as a basjc lack.of enthusiaém or 1interest
on the - part of the University as a whole. If an
organization is greeted with discouragemént‘on its initial

contact, 1t is unlikely that it would make a serious second

»

DA - 115 .
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. [ . . . . .
attempt. When future opportunities arise, the University

may not be considered at all. For cxample, TVA awarded a

£ .

~

grant to another 7tate university in the region to establish

~ Ld ] . ~ 7
a center for energy and environment and in another case ~

- :
I awarded “a -grant that was ecarmarked for support of an

»

historically black institution to a black institution which
. is not ®ven in the region served by TVA. A possible
' explanation for this actio:/)s that TVA's officials received

the wrong impression - abou the University's interest in

v energy and environmental ‘education from a much earlier

. energy-rclated project with the University which did not get
off the ground. In general, though, organizations like TVA
need to have one point of contact with the institution where »

.
they can be asiured of responsiveness and accountability

\"
relative to theilr 1nterests.

.
»

By establishing the Center for Enefgy Education and

| ~ S B
Pevelopment, Tennessee State University will .create a

e

.

clearing house for all the information that is reaching or

" ~

leaving the campus about energ9—related activities. Since

the Division of Continuing Education, Extension, and Pub%&c

D

Service is a planning, development, and service unit which
. o

works with all academic schools and administrative units,
the Center will be housed in the institution's organization
where it can encourage interdisciplinary cooperation among
- ‘the academic schools, their departmenté, and other

university units. In this capacity the Center wiil permit

. . \ .
the University to better respond to any emerging

' s

o :
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~ -4

opportunity. The Center will provide external bodies with a A

clear poin;"of contact to approach the University about
) ¥ .
energy-related activities and i1deas. It will provide the

o -

University with an effective mechanism to disseminate such

information to all the administrative and academic units or

N

faculty “ and students that can assist the University in

: taking advantage of emerging opportunities. By alerting Y
- g‘ N >
individual faculty members, administrative and academic

units, and the student body to osfions, and by facilitating

Contacts with the community, industry, and government, the'

&

Center will enhance the University's ability to meet its
.+ objectives in the areas of research, training, -public
service, and student»devélopment. In particula}, the Center ‘\é

will assure an in—housg}roﬁitoring of all opportunities'ﬁﬁd \‘

J

N
il

- promote a 0llow-up process to assure that no opportunityﬁé N
related to eNergy will “bé missed.
) 7 | ‘

Current research on successful cooperation between

AN

i d i &/ i t f t

1ndustry aq*’ academxa emphe;ﬁzeﬁ~f{ya/ 1ppor ance of pe
personal contacts among individuals of both parties. . The
v Center will allow the University to cont ue to develop and

to expand these personal c&ptacts between Yits faculty and
) . p _
staff and the per'sonnel oﬁ/@arious gnergy-related .agencies’
A .
and organizations. Personalizing the nature ¢f the contacts

with these ganizations will create even more ogportunitigs

* for the Univefsity in research, training, ptblic s&gvice, !

: . . . ),
and student dévelopment. . k\\ o / X
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Organization, Missions, and Funding

L ]

L 3

The attached diagrams provide a graphic summary of the

conceptual approach for organizing the Center's functions
3 ‘. T v
ahd relationships with industry, governmental agenciles, a%d

tue community. Each of the three c1§§les in diagrams 2 and

3 represent. an area of acti tlbf and sub goals. Thg thxte
C g ,

the ma{?'objectives of PSU as'a public and an

- A .. - . . .
arcas -- zsearch, training/instruction, aiﬁ service B

correspond

-y

. - ) . o . o,
-urﬂbn, land-grant university. The dififferent act1v1\;es nd
* the sub-goals within each of those'areas are not indepe 'gt

- o &ach other. As indicated by the various arrows, the

activiths which WOrk toward the subgoals in each area
bcncflt andjfac111tafb the activities and the aghlevement of
4

the goals in the;othen two. In many cases the trelatlpnshlg

of the different activities may be synergistic. Therefore,

the integrative administratiye ‘gtructure of ,the Center will

»

produce more effective and efficient actidn than the °.

&

v . N . .
currently existing fragmented approach. For example, if the
» ,

Univcrsity\ planmed a publfc %ervice project on Energyq,

conservation, it would also develop the in-house expertise

,of the faculty fﬁrough targeted researche academic¢ credit

3
-

and non-ctedit teach}ng\activitigs, training, and ‘student

dcvqlopfnent'opportunit'i-s.~ Faculty would also involve their

’

students in their on-golng risearch, thereby encouraging

them to consider energy-rglated careers. :'Each program will

combinec achievements in instruction, researcia, and scrvice.
. ~ !

A
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DIAGRAM 2

CONCEPTUAL DIAGRAM .
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° The Center for Energy Education and Development will

-

enhance the development of activities in energy 1nstruct10n

reséarch,’ and service. The Center will prov1de .a balanced

- approach to meet the goals of all three mlssion areas of the
University without saer1f1c1ng or neglecting any one of
. ~ them. Each year the Center will plan specific act}vities to
achieve the relevant sub-goale of instruction, research, and

»

* service. : o
A

As a unit within the Diy}sion of.Continuiné-;Bducation,
Extension, . and 'Publii. Servicezt tze Center, fort ﬁnergy_”
 Education dnd Development will report to the Offlce ‘of the_
V1ce President for Continuing Education. Thr%Pgh that*
. office the Center will communicate with the offices of the
. . N -

other vice-presidents and the administrative or academit
’ -units that report ta ~them. An ad-hoc arraﬁgement for.
progrummatrc reportlng to all the involved off1c1als will be
developed for the duration of each” joint pIOJeCt " such as
the curlently proposed progrdm to involve School of Business
studente in the management of .petroleum service .stations and

, to ionvolve the School of Engineering in research on leakage

. from’ undergrdund gasoline storage tanks.

A fapulty'edvisory committee will maintain ah'on-gotné,
: active dialogug among the different schools. involved in
‘energy-related activities. Members of the committee will be
appointeh by "t e; various Deans and will serve as liaisong
- : between each-of,t e Scheols and the Qenter. .ﬁThey will

provide.- the Center with information abou{" en~going or
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planned\gﬂcivities o£ energy-related research, training, or
public seri@ce " in their agehs. They 'wil} also share
knowledge pf»the capacity or“interess 1114 their'colleagués to
gonduct' eneﬁgy~related projects. In this way, the advisoHy
committee wili-hﬁlp the different schools make the most out
of the 'talenf and expertise that is_available on campus.
The . committee may also serve to 'encourage faculty

I

‘participation ﬁin the various activities that will« be

) ’ -
initiated and carried out under the auspices of the Center.

As illustrated .gn( Diggram No.l1, the interaction and the

relationships bétween the” Center and the varidus
/'-? : .

“administrative and academic-units on Campus will fall into

one of three categories: ; .

"a.Direct respoﬁsibility--for projects and activities
that will be carried out as part of the Center
activities with' the -advice of a Stéering Committee
composed of appointéd government,’ indusfry,‘ and

community representatives.

a

b. Information exchange and coordination through a -

%

Faculty Advisory Committee and through direﬁf contacts

with the Office of Research dnd Development, Student
Affairs, Business Affairs, and othe; administra;ije
offices. S‘}ctiﬁites,will- supplement and paré.ll.el
the regular commhnication bgtween the different offices
- and schools to facilitate adequate response to emerging

opportunities. ’

b4

i
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c. Joint ‘projects--with =~ a particulaf  School,
Department, or  University Office for carrying out a
. project‘qr activity of mutual interest. . : .
' Contingent on the availapility of additional outside )

funding support; ‘ the ' Center - will initially consist of a
part-time d}fector vvio holds’a rggdiar academic appointmegl,,
a part-time assisiant.and a full-time secretary. The exact -
- amount of funding that will be.allocated for the Center's <
‘ management 'wiil depend upon the scope of ,the planned

o : ) . e
activities of the Center for a given semester- Or progran

N

. ~ ‘year, It 1is expected that the Center will be self
I, sufficient and seek funding to underwrite its. operational .
. . . i.\)_ - . »

expenses through. grants and contfacxs from government
ag?ncies as well as from cooperative agreements r with
.energy-related inﬂustfies' Jnd organizatidqs. The Center
. will-negotiate such' agreements and allocate 'such funds 1in

each budget proposal.

<« A minimum level of subport will be guaranteed by the

University when outside funding is temporarily unavailablé.

~ The Director willareceive release time equivalent to one‘

h | three~hqur' graduate course per semester\\ for the

- administration of the Center and the development of fulding

"and cooperative agreement OoRportunities.. This time will be

counted ' as approved public service and kreseafch when

calculating and" evaluating ~the regular 'wqu load in .the
diréctor's academic school or department. Thé Division of |

Continuing Edfcation, Extension,. and Public Service will

&
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provide additional administrative and sécretarial sdpport as | ‘ .
. ' : o

- ' needed: ' ‘
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opportunxtles for students.

' \\u The 1980 Census reveals that while college graduates'r, e T

b _ .
account for 17% of the labor force nationwxde, they comprxse oL 5§>§
{

APPENDIX VI

~

, o
?OSITION PAPER
. - ON DEVELOPING .
COOPERATIVE AGREEMENTS ' - . -
FOR GRADUATE STUDENTS . <
~ WITH ENERGY-RELATED INDUSTRIES
. /1 '
)The Energy Bducatjoﬁ’lnstitute has determined through " | o
. the " Energy Careers Symposium held in PFebruary 1984, that _‘ , '\;}
there is a need to identify promising students, espec1a1fg ~
qualified minorities and .- women whe wise to prepare for’
employment and business careers in the energf :industry. . - ‘;

They need spec1dl programs to help them prepare for such
careers. a:The “Energy - -Edugatlon_ Institute recommends
developing cooperati | agréements with .compantes which
produce or distribute e1ectr1c1ty, gas, oil, co; or those

that operate\‘bther energx'related bu51nesses, to provide

.1nternsh1ps, graduate fellowshlps, and subsequent employment :

N _ o . e ¢ ‘- - )
Need;i;Z;essment R, ) o _ e : |

. .
. e
¥ s A
. . N

only 12% of the labor force in Tennessee. Al though 56{61 of B
the. Tennessee labor force is employed inlmanyfactdt;pg’ ‘ ‘.:0- e
trade, services.;ehd ninihg, which is within one percent \oﬁxﬁ\ ‘
the national average, the state is.signifgcantly behind the - i - -

national.ayerage in the.percentage of college graduates.
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\. - .
s RS
R . ' y - .
R (™, . e o
. . ) . . ° e e NGRS
y - . B . . IR S
. s 8

e ar e e . e s NN

P S T




: , Page 2 '
, ~ BEST COPY AVAILABLE - S
) " The lack of advanced professional education may explain o
‘the lower .value added per employee rate in Tennessee in
comparision with the national figures, as illustrated in’the '
chemical and electrical/electronic industries in the
following tables. S ’ | e,
. o L :\\:"“ '
R ™
-t , .
3 - *«
. - 1977 EMPLOYMENT AND VA LUE ADDED iN THE CHEMIpAL INDUSTRY
T - - T . — - Y
Tennesses - 8
. ) Percent of Value Added per Employee
SIC ' . . ~ Segtor
Group Product Employment . ©°  Employment Tennessee United States '
281 Industrial gas, chlorine, pigments, i ’ ‘
inorganic, phosphorous, stc. 17,700 - 334 $56,362 © $58975
282 . Plastics, cellulose, synthetic fibers 19,800 f. a4 --- 30,419 ° . - . 49,891
283 Drugs /2,800 v 53 - 58,286 63554
284 Saap and cosmetics 1,600 3.0 - 60,250 84,294
! 285 Paints, lacquers, stc. - 600 R 20,833 45,950
286 . . . Industrial organic chemicals 6.400 12.1 33,125 84,261
. 287 Agricultural chemicals snd insecticides 1500 28 71,067 70,647
289 Aiscellaneous: adhesives, explosives, ink 2,600 4.9 32,731 46,021
Total Chamucals $3,000 100.0 42,§3B 64 441
-« ‘ .
1977 EMPLOYMENT AND VA*UE ﬁDDED IN THE ELECTRICAL AND ELECTRONIC INDUSTRY
4 N - . . >~
| j . > <
( . . Tanesses ‘.
. ) ) Percent of - | _ Value Added per Employee G
Sic Sactor N
Group Product Employment Employment Tennesses United States
. - !
,361. Transmission equipment and switchgear 1,000 286 (D) s 286932 } ‘-
362 - Electrical equipment for industry 7,100 - 18.6 26,366 28 297
. 363 Mousshold appliances 12,200 - 32,0 23,402 32,509
364 Lighting and wiring - i . ( ’ 3,50Q 9.2 35,288 .28,73%
365 . Radio, TV and phonomph_ - 4,400 15 - 31,636 . 31,508
. 366 Communications transmitters and equipment 4500 - AR (o]} 30818
- a67 Electronic companents 2,700 - r AN 15,852 24,791
369 Miscellaneous: batteries, circuit h‘o.rds.r .
wiring devices 2,700 S A | 20,444 32,352
36 Yotal Electrical and Electronic 38,100 ~100.0 25,039 29.230°

1

~  {D) Data for these sectors was undisclosed in the 1977.C.emu: of Manufacruyres. Employment figures for lhi:u two sectors ware estimated from tie

: A y N .
Tennessee Durectory of tanufactures, 1978 Taken from Survey of Business
- . The University of Tennessee
-. Summer, 1983, Vol 19, No. 1

Source: 1977 Censuses of Mandfactures,

' . N

. ’
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In December 1982 the Governor's’Job Skills Task Forte .

.released -"a report entitled Meeting Future Job Skills

Requirements in - Tennessge, The report identified the

following areas as ones which will be required in Tennessee

»

J.b* 1990:

..
. : "
1. Englneerlng, electronic, automatlon specxallsts, mechanical
technical training :
2. - Computer programmers, techn1c1ans, systems analysts, machine
" control spec1al;sts ' ) | -~
3. Computer llteracy and computer loglc’tralnlng ' -
4. Data processing, typlng skills and termlnal manlpulatlon
skills
5. Computer assisted design and draftlng tralnlng
6. Imprcved oral and written communication skills
7. Inproved reading comprehension
8. Imptoved ‘math, quantitative and science skills, and problem
solv*ng skills

9. Interpersonal skills such as listening, cxitiquing, - meeting, .
. tolerating, and managing employees
10. . Business economics and decision maklng knowledge

11. Zlectronic skills
12. High quality technlcally Lralned educators and educators
with business experlence

13. .Technical training in health related occupatlons

14. Multi-skilled craftsmen and mechani -

15. Financial managers //)x%\‘ '

16. Transportation system knowledge

17. Small business management skills M

18. Basic electronics keyed toward understanding mechanlcs of
automated equiipment ‘ .

19. Electronic and computer maintenance g o

SOURCE: Jobs Skills Task ' Force Regional Meetings held in
. Knoxville, Nashville, and. Memphis, Tennessee, July, 1982
NOTE: Not listed in order of 1mportance. =

[
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The state's Office of Employment Security projecfs a (
21% increagé in the number of openings for individuals with ’

N . . .
advanced degrees in chemistry, 19% for electrical engineers,
= 23% for social scientists, and 19% for managers  and {

_.personnel expérts. gs well as a growth of 37% for rfinancial
J . ‘ " '
analysts. . - 7’ o . T T

r

. The potential growth and " employment in  the energy
) P o ,
industry is$ well illustrated by the projected increase of

<

- energy consumption in the state which will average 100%
increase over the 1980 consumption by 1989. The state's

3

vigorous “efforts through its Department of Economic and -

. Community - Development may provide new employment - .
opportunities for aspiring minorities and ‘females | in |
addition to this éxpected growth. Even a conservative, NP
" estimate of O.Si increase in the sizé of the 'iabor force
within Tennessee 'ffom 1980 to 1990 may geﬂerate up‘to 1000
new joﬁs. With adequate prepétation, minority students. may

[} ,
_j L be able to take advantage of such employment opportunties. ' L

»

6 The U.S. Départment of énergy recognized the nged -
-foster . and enhance the,cereers of minorities and'feﬁales in
?Fhe energy ‘industry through a contract proijded ;pé Energy'
Education Institute pf TSU to plan and develop suéh learning
. opportunities through -the University's . graduate and
| undetgraduate prokraqs.~ During Phase I of this project, we .
’/,/// found that minorities and females experience. difficulty in

career pobility and ~ employment iﬁ the energy industry | o ,?

Ty
.l

because they lack the advanced skills fin demand | by | I ;ﬁ

L4

. . . 5
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_prospective employers. Graduate fellowships would provide _

the means necessary for these students to pursue the

advanced studies to prepare for these careers. Internships

. Y
would permit the hands-on experience .so valuable in. career

~

£

: LN
Organization and Administration

’

Vg < )
The Energy Education Institute will promote the. value
of preparing for'energy-relhted careers through the various

schools and in cooperation with the various coordinators of
: . S

: Y N :
ghe graduate programs on campus. The Institute will aim to

identify highly motivated minorities and females and to

develop their interest in business or professional careers

p]

in the energy industry.  The Institute, 'through its other

outreach activities, will make a special effort to'aSsist,

the differgnt graduate program§ in recruiting minorities and
women to the graduate programs in the social sciences,
engineering, and business, bu; will not become involved in
the admission process. ' Typically, after admission to the

graduate school and the departmental program, the student

lwould apply for a fellowship for the graduaie studies. 'The

director of the Energy Education Institute would advige the
student, in addition to the regular academic advisor, to
help the student prepare for practicums or internship

experiences with . energy-related companies or agencies, as

well as for jdb applicatibns and 'nterviews. The director

. -

- ! —~4
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of the Institute will maintain the wofking relﬁtionsialreqdy
established with companies 'in the Universityfq Cluster
program and those that have become involved with TSU in
\coﬁnection with the various ‘actiQities 'Bf the Energy
Education Institute to provide the internships and practicum

experiences,

. ..

Eaéh studgnt’will pursue a prescribed course of study
and will '%omply with the 'deparfmenth and the §chodi's
reqqirements for grgduatién. The lirector of the Institute,
in coﬁjunction with tﬁe departmental advisor, will direct-
the student to those eleciive courses most likely to be
‘instrumental -for epployﬁept in the energy iﬂdustry.» For
example,a.student that is.workipg on an MBA will be advised

™

to - take a course on government regulation which is usually

part of the MPA program. A student in chemiétry will be ;°

encouraged to take a course in industrial decision making ih;
engineering or a course in marketing or hccountipg. in the
School 'of Business. In ‘~addition, students awarded
fellbwships would become involved in fhe various projects of
the Energy ﬁducation Institute to  obtain‘.first' hand
knowledge about selected aspects oé ‘energy production,.
utilization, and regqlatiqn, _Thése activities will enrich
the student'sjprogram bf studies with courses that are
felevant _ to the buginess, engineering, and government
‘regulatioh aspects of_energ&*enterpryses. 'Internghi wiill
mdke - these mi ority and female graduates more*attréc ive to

prospective employers in the energy industry.

.;///”’fﬁ'f*“%*uﬁ
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APPENDIX VII

”
LY

ENERGY EDUCATION CONSORTIUM ~
A POSITION PAPER |

-’
L
I 4

During Phas@ I o},the Cooperative Developmental Energy
Project at Tennessee. State University, the. Steering
¢ S . Committee suggested that the Energy Education {nstitute ."_ f
‘study the possibility of facilitating the formation of a '
consortium of energy-related utilities within the state 'of
“Tennessee to offer combined training opportunities, which

might also serve as learning experiences for “the minority

[~

and female students involved in the other projects with the
3 Energy Education Institute. In order to explore éhe
feasibility of such a consortium and to share ideas forlpow
such a plan could work, a preliminary planning luncheon
meeting was held on July 17, 1984. Representatives from
electric, gas, and oil Qtilities were %nv@ted to participate
in the discussion® of training in their.own operations and L
how this might be improved by offering “joint training
opportunities. ~ In attendance'at‘tﬂgt ﬁeeting were: J. H.
Wenberg of Nashville Gas, Tom Bell of Nashville Electrié

Service, ‘Dean Martin and Joe Caudle of United Cities Gas,

Az;fmv' ' Joyce Blackmon and Barbara Bailey of Memphis Light, Gas, and
. f ater, Allan Ralls of the Tennessee Gas Associdtion, Ed‘
Oliver of 'Clarksville Electric, W. R. - Holland of

Cookeville Electric, Larry Kirk of Murfreesboro Blectric} A.

Halachm®, Director of the Energy Education Institute, Ed

Cullum of Tennessee State University, and John Crothers, -
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Vice President at Tennessee State University and Director of

the Tennessee's- High Technology Development Project. This

- position paper summarizes the discussions of that meeting.

o

The training activities of companies and  other
energy-related organizations in the shergy industry aré.
influenced by ‘the type of ownersh&p (i.e. private, public,
coopérative, or any céﬁbination); the product (i.e.
electricity, gas, oil, cgal, solar, etc.)'.o} the relative

market function (i.e. generat{;;7production, distribution,

service). Regardless of owner§hip  type, product

chara;teristics, marketing function, or company size, most
of the organizations‘ provide their employees with ‘some
extent of-training. Training activities may vary greati}{in
propdrtion to the sfze of the s:;ff,. A large company,,.with
thousands of emplayees may staff an ehfire training.djvision.

with as many as forty'trainers,'while a smai\’ company with

“only 1l0gor 15 employees may rely mostly on on-the-job

experiences and offer little formal training. In all cases,
hﬁwever, there is some training?_that is similar_tq the

training offered by other organizations in ;hé.field:

, The thaining activities involving efforts to develop
and + ' improve the - administrative, superiisory, and

interpersonal skills and to facilitate -thé_'péfsonal .and

professional growth of employees is ‘fhe‘ most often

‘duplicated. Much of this training is done. in-house, either

by tompany'emplgyees'or by. outside instructors. It has been

-

observed °'that, in addition to the expected training
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-Situations.

" the hlgher
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. -

p-in-house training 4ppportunities -facilitﬂtﬁwgnd

)

benefits,

ccontribute to the development of group spirit and thus to

the overall moral of employees. -

- ' | 2
- In-house training has some drawbacks, howeverw

-

First,

it may encourage tunnel vision, helping. to mold employees to

foflow the same pattern of thlnking.f- This corporate

mentality can be very useful under pos1t}90'conditions but

it also can have serious disadvantages in negattve

-

with ‘the organization's _ab111ty to rapldly

necessary _changes which need to be made in the internal or

i -
external environments of . the organization for

strategic plannlng.. Second in-hougg training may be

perceived by spme employees 'as just another work related..

actlvity. These employees may not view in house tra1n1?g/as

a reward for performance or" a recognltlon of ppfSht1a1

s, 4

which . could be the case with external tralnln%;experlences.

‘ L]

Third in order to run cost-effective training programs, ‘an
entire group of-10 or 15 employees might be needed for each
.course. Many organxzations may not - be/ in a pos1tion to
remove so many em loyees at the same tlme from the Job. Or
they may not‘have jxpughemployees ready £or‘_a ﬂparttcular

course, such  as supervisory training. Rather than wait

months, or even'years, for such a course to be. available
within the company, the employees could be sent to another
company, or to g course offered in conJunéﬁion with ‘one . of

education -inst;tutxons. in the state. The

A unified pattern of thinking may. 1nterfere 3

1dent1fy N

1mportant'
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,personnel could ' recelve the training needed at the time it -
\gwould be most beneficial to the company, without the expeinse .
“ of the company running its own course. For these reasons, | -
it make‘sense;to explore the possibility oq\developing some ‘
' kind of cooperation'among interested organizations who want o ;3
| to maintain the advantages of some in- house tralning, while
ellmxnatlng its -disadvantages by ‘offerlng -some‘-courseg
* “through a cansortium effort. Cos i .;é
- : \_." I/
v1 Ar consortium of energy related organlzatlg& couldl:*
- share information. about the training activxtxes they have .
glready planned within each organlzat1on. They can | :
'~j%”.}:”, ,*ridf§tt;bute to othe. s in ‘the consortium listings, of these ‘
- programs, to which othetshwould be invited ‘to Iattend‘ at -
cost.': Together, these oréanizations coald also plan_ joint_ |
a?tlvxtxes ‘to fill training nee&s in areas of common}
k; interest which have prev1ously been unf1lled such as 7 L;
. . specidl accountlﬁa procedures for‘ ut111t1es, .oftep; nee&bds
Y -{," for new ac ounting employees.'rConsortium partioipants might:‘ o
?‘ A R send ond og\two -employees to partxcipate 1n a \txginlng _- oo | ..-ég
| ~activity offered by another organlzatlon, without ‘having to ) | )~¥
flll a class of .10 or 15 by themselves. Joint efforts mlght |
. . - feature the sharlng\ of {enown out51de consultants, .-
- ' prev1ously impossible for apy one organizatxon to prOVIde

solely for its employees. quk1ng with the Bnergy Bducat1on n

*

<Institute at . Tennejﬁee : State T"Uni\rersit)r _ would put ' i

\ . N . [
© participants in contact with the entire state nthork of ° »
. , _ ,

colleges and universities. These e¢ducational institutions

']

3 .
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or other training facilities could be contracted to provide
a custom-tailored program to meet the spécial needs of a

group within the consortium. Enpioyees of the participating

organizations could also assist other companies -with their

.

: *
in-house training, at a cost much lower than the going rate
for outside trainers. Companies: could share curriculum,
materigls, and facilities for hands-on_ training experiences.
¥ . . ¥ . :

B
N

Such a training consortium ™ could help energy-related
orgenizationg make much more efficient use of the resources
earmarked for training. It might also provide them with an

opportonity to contribute to .positive feelings-and enhance

the sense¢ of professionajism among the employees, providing

them the vopportunity_ to meet | other professionals.
Organizations that are not large enough to develop their own
in-house training programs would have an opporrunity to
offer such programs to their employees, capiteli;ing on and
beneflting from these joint efforts. The resources and

exper1ences of other organlzatxons within the industry would

" be “shared with those who could not otherwise provide such

. trﬂ{n:ng, " benefiting both the state's economy and the

industry. e e

Ve - o '. ;‘s}
The Energy Education Institute of Tennéssee State

University would help facilitate the development of such a

,consort1um by servxng as host until other arrangements are

made. A task force of representatives from various"

energy-related organizations wou}d be formed to direct the

aetrtivites for khe consortium. Several part1c1pants in the

B ]

‘&w ‘< N
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July 17th meeting agreed to sérve on such a task force.
They also agreed that the first aétivity should be to
. distribute this position paper to /g;l the ﬁizégy'rﬁIﬁfEu

In add&tio;}\qggpan' s would be
T o

’
asked to respond to a8 request to send ingprmation about

companies in- the state.

~

local training activities planned between September and

December of 1984. Such a response would signify that a
company is interested in joining the consortium. . This
information will then be compiled into a newsletter and

distributed to all the companies. Later, the consortium

task force would determine what additional consortium

courses could be offered to fill other training needs. In
exchange for its role as facilitator, ‘the Energy Educatioﬁ
Instituté would select one or two qualified TSU students to

participate in these training programs, helping them to

become better prepared for gnternships,. summer work

programs, and future employment with energy-related

organizations. ' . ~
. . -]
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CENTER FOR ENERGY EDUCATION AND DEVELOPMENT

)
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%@NCEPTUAL FRAMEWORK

FOR A PROJECT

¢ -

TO PLAN, DEVELOP AND OPERATE | .
g ‘_ _ A TEST FACILITY |

-~ ‘\?
Y _ . N _
“«/ / . FOR ENERGY-RELATED PRODUCTS'

/

> ; : - ) ‘l ' . ) . .
DR. JACK A. THOMAS '

PROJECT DIRECTOR e 3
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{E&TIMATED COST:

PROPOSAL:

-

BASIS OF NEED:
)

S e }
PROJECT FOR THE PLANNING AND

OPERATION OF A TESTING FACILITY
FOR ENERGY-RELATED PRODUCTS

~

A CONCEPT PAPER

t

"To plan, design, "build", market and operate a standardized- testing

facility to examine and test energy-management products for
manufacturers, purchasers, organizatlbns and governmental agenciés.

]

The cost for the two-year project has been estimated to be: .

First Year - $469,105
Second Year -- $310,010.

There are over 250 firms that manufacture and/or assemble energy
saving equipment suitable for .residential, light commercial,
governmental and - institutional uses.  Products sold by these
manufacturers are engineered, installed and/or serviced by

.appro> mately 41,000 dealers across ‘the nation. Most products sold-

by these dealers have been tested "in-house" by the ‘respective

manufacturer while a limited number have been examined and tested °
by "outside" groups sﬁ?&\’Bﬂ\ett 'Laboratori'es, Inc. of Tacoma,
Washington, Purdue Uffiversity, “the National Gas Association and

- Harold B. Eason Engineering of Decatur, Georgia.

Such testing is expensive, often lacks a degree of uniformity and may

- require months or years to schedule in the limited number of testing
facilities. While some manufacturers have contemplated building
their own test facilities to surmount these problems, others have

determined that they chmnot atford large cash outlays for such "non-

4

productive" capabilities.

Hence, there appears to be a need for a "state of the art" acility to

.standardize the testing of energy management equipment and

- systems for residential and light' commercial, governmental and
T ' N
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institutional uses. Such a facility would facilitate the creation of a
common standah for testing and reporting for the energy
management industry. Also, the establishment of such a facility,
1 whlald will be affiliated with the University, will provldé easy access

~ ) L ' to small and minority businesses that are trying to enter the market
_ _ o with new products but cannot afford to develop their own testing
A .  facility. | | .

Since approximatély 36 percent of the nation's commercial buildings
’ - are’ in the "South", it would appear that Nashville would be a

convenleh_t marketing center for such a servjce. ) Wl

.,m N

Preljminary research indicates . that there Is a limited number, - W
perl&s only two or three, dedicated, ihst)wmcntgd test “houses"g
where manufacturers and others from. the private sector may take)
management eqmpmen.t* and systems for testing in a
standardized environment. o

e

APPROACH: The development of the project will be included as a _rngjgg'activit)( .
of the Center for Energy Education and Development at Tennes o
State University. In consultation with the U. S. Department of ™.
¢ o Energy, the Oak Ridge National Laboratories and the 1')ennessee NI
| Valley Authority, the project director will develop detailed proposals
5 _ " to secure funding for the fi’st two {2) years of the project. It is Y

' ‘ expected that after a two (2) year incubation period, the project will
make the transition to financial self-sufficiency as a not-for-profit -

organization operating in the private sector. Such an organization

will, however, maintain close, functional ties to the University. .

P Y

The project director will hold a faculty appointment in the School of ~~ "
, 'Bus'iness and will .V""éoordina'te and supervise the involvement and
* , , R contributions of faculty and students from the School of Business and _I_{f}
 the School of Engineering. The terms of the "dedicated appointment .
will be negotiated and handled by the School of Business pending the

approval of the grant proposal(s) for financing the project.
o :

-
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For reporting purposes ‘and accountability, the project will be

| administratively housed in ‘the Cenger for Energy Education and

e -Development, However, it 'is recommended. that its .day-to-day ! 2

. “operation be Included as an integral pért of the TSU-TVA Small

. | . Business Incubation Center. During the third year, it will make the .- . N
transition inte the not-for-profit corporation. The not-for-profit
}:orporat’ion \yjlf remain affiliated with the University through the
.Center for Energy Education and Development in order to facilitate
'fur;her.research; dévelopment and training- for minority faculty and

students. . .o

The project‘ director will develop a comprehensi\}e proposal within
thirty (30) days after the University is informed by DOE about the '
approval, in principle, of this concept paper for possible funding. The
project cost for the first two (2) years, until the operation moves into
the self-sufficient phase is estimated at”$l,27?,ll§. ‘ '

0
¢




, _RESEARCH COMPONENTS
. i ~ ASSOCIATED WITH
THE PROPOSED ENERGY TEST FACILITY
~ GRANT PROPOSAL
The following publishable research components are contemplated as result1ng from

the proposed energy equipment and systems test facility gramt submitted hy Tennes- _
see State University to the U. S. Department of Energy: E

_Survey of existing test faclllties (three installations.shall be B
visited by a three member project team -- U. S. Bureau of Standards, :
National -Association of Home Builders, and the Amerlcan Gas Assocwa- )

tion). .

School of Business

. Revlew of the l1terature relative to the energy test facility concept
and the procedures to be used in operating such a facility.

Survey of manufiacturers of energy savlng and energy management equip-
ment and systems.

Development of a marketing program uslng<gnper-level students majdr--ﬁg

ing in Busi::ss.
- - Delineation of a business structure applicable to moving the test
.- facility from the Small Business Incubation Center to the private
« _ : sector. .
'i ~Development of a long- range business plan for the test center which
includes MBO's related to the developmental, demonstration and stand-
alone phases of the projec - '

* . Development of a finantial plan which moves the test center and
L operation from the public to the prlvate sector,

>

) .+ Examination of the tax consequences of a stand—alone test facility
and operation as they relate to members of minority groups.

Development of a. quarterly publicatlon to publish. the results of the
testing program.

™ -+ Development of a functional accounting and financial reporting system
for the test center and operatlon.




~

School of En§ineering and Technology

Review of the literature relative to the technfical aspects of exist- : -
ing test facilities and the technical operating requirements asso- o
“ciated with such facilities. .
J * Survey of existing test facilities (three installations shall be
visited by a three-membér project team -- U. S. Bureau of Standards, .
Natignal Assogiation of Home Builders, and the American Gas Associa-
tion). .

Integration of the business fequirements into spacial needs for the
test facility using data secured from existing tgst facilities.

Develop the preliminary architectural specifications for the test
“structure. . '

Develop the preliminary heating“and cooling and air handling speci-
fications for_the test facility.. . ff&ﬁf _

- Develop the preliminary specifications for the qnstrumentatjbn of
the structure, -

Combine the preliminary architectural, heating, cooling, air hand-
1ing and instrumentation specifications into an integrated facility
design, ' y

Review the integrated facility design with efficials of the U. S.
Department of Energy, the National Bureau of Standards and repre-
sentatives from the private sector.

Refine the Tacility design and publish the final specifications.

X;, * Develop the technical aspects of bid proposals for: the structure;
. heating, cooling and air handling; and instrumentation. :
) .
* -Review bid responses for: the structure; heating, cooling and air
handling; and instrumentation. ‘ '

Review the contracts for:u'the structure; heating, cooling and air
handling; and instrumentation.

* Develop and implement a quality assurance program for the construc-
- e ' tion and equipping of the test facility and render a final report
o relative to the acceptability of the completed project or phases
of the project. * ' - . , '

/

/




