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JUUen e Te T JINTRODUCTIONTY. . v

" . The problems: of eneigyitonservatibn’involyefnot just the transfer. =
‘ _vateCanlagy but also the development of coherent stefal policies and .-
“‘thapnels through which information can-and will flow. - Thereforé, the . . '
e :‘deVeTopmeyt-of'awnational‘systenu.$UCh as "PROCEED .attempts, to disseminate
... -specific- information and around which.to build appropriate support to over-
. comg individual and organizational barriers’ is very much in order.

LA ' .

..~ . The mandate is not simply -to ‘develop mate?ié]S'per.se; but also . " -
-~ to develop the.communications.and referencing system (both human and tech= "%, .
.nological) which are neeessary for effective transfer to ‘take place: In '
other words, the problem is not that solutions aren't krown or possible
7 to many energy conservation problems, byt rather, they are frequently in- -
‘accpssib{eiyo those who' need then at many levels. .- ' S
... - ‘The purpose of this: conference was to examiné-Project PROCEED as.
.,an‘innovati*g,ppproach'to technology tra@sfer in energy efficiency educa:
. © tion and podential relationships .the Project and:.its products can and/or- ' -
, - should have to the Dapartment of Ener y.-.To do so; selected representa-;.. ;"
- -tives from industry, academia, profés iorfal.‘Societies, and government were
- nvited.- The PROCEED Systeri was presented -3s-an €xample -upan which to - °
.- focus discussion,and recommendations and .conclusigns about,content, delivery,

Vv

and management were.solicited. from working ghoupsjfol1owihg"preséntatioﬁs. ‘ 3
These proceddings attempt to reflect.an: accyrate distillation of the Wark~ . 7 -
shop events and results. . ST e ek 3
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Mt u SUMMARYGF AT

) -, . RECOMMENDATIONS AND CONCLUSIONS . T
R rQRCCEéDLtb}Oanﬁ for Continuing Enaineering Educatign), with'its o
.. ability to be @sed in traditional modes. of contipuina enéineering education ‘g

-as -well as #q provide a'neq'approaéh to-updating.andfprob]emfsolvfng'on the
Job, is‘an effort which the U.S. Department of Energy:should encourage and -

such as energy conservation, alternative energy sources, and associated tech-
nologies. A ngmber-bf specific recommendations were made to the Project as -
\¥ell .as to the Department:of-Energy. They will e examined separately. ==

’Cdptihéibns Concefning PROCEED_~ Y

valuate canefully in arvariety -of ways, especially. in areds under its aegis =~

" Advice to PROCEED focussed on enlarg¥ng its mandate and incorporating

the widest;possibJe-Vqriety,of:obfions'jn'its marketing.and delivery. More
. ‘specifically, it was recommended that: Lo IR L .o

1 v

1) Educational institutions use PROCEED in their under- r
- graduate programs to acquaint and accustom future.. '
engineers and scientists with this industrially-
-based problem-solving resource, - *- '

.~ -2)- A broader audience be included, i.e., technicians;, .
A _.managers and others in industry,.in additian. to e 2
e . haterials and services; : o

© 03 ordination of public and private resources be O

_ .. i ‘done by;PROCEEp'throughLits Consortium,. . T
s - 4), RROCEED publicize those features.of -its system’ T
1(?; .77 - which make it innovative, e.g., problem-soTwing =
BT cases, .explanatory modules, adaptive referencing, - -,

: and companrion human as well as material resources;

3 > > vand o oo . T S
“. .00 35) . A variety, of delivery modes-be utilized for maximum , -
S - . Jaeffect. - . T e N S

K

-~

’.

" Conclusioifs Concerning the
g = 20 QL=

PO

.S; Depaﬁimentﬁﬁf;Energy'

!

. ;'-’The'genéraf‘?énciusidh'Waéﬂsﬁﬁ%ériiéd,by the third working group:
¥ o ) e T ' S

- .5 % "PROCEED" appears' to.be a promising approach to the con-"
' -tinuing education of practicing .engineers. - Its plans ,
, for matévials.and services on. industrial enerdy con- .
_?;sérvation'and'its"p]anneg"de1ivery]system-promiSe;to.a
o Fulfill an.important national need. - The Department .= . -
.:. of Energy should thus support PROCEED for a sufficient - - . .
: ..~ time to-allow an evaluation to be made of :ts effec- . = .
~ tiveness in conjunction with ?hezgﬁUCatinna1 mission < - . 5 _~
of ‘the Department of Energy.!' < . i . ... ) '

g A T . : S L e

.epgineers and scientists, through"broadening-itE” . ,7 T IR

'~ Transfer, Working Group TT1. ]

‘ e ., R . - » ’. . . ..
. 363.f' . PO N\

lFirst.National‘WOrkshop.on-Energy'Effgfie"EX.Ed“C?tiQ" Through Technology . -

LT T e e e
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0ther récent Dok conferences S1m1la§py supnort the mission of PROCEED J

and’encourage recognét1on for techn1c1an tr 1n1ng and approprJate pub11c-”
pr1vate cooDerat1on T _ .

- At the Enerqy Conservat1on WOrkshop on- "Tra1n1ng Re ir'ments~for
o Techn1c1qns,“ the group concluded that . : o

v efforts "should be 1hcreased to add enerqy conser-

N a yat1on concepts to current eng1neer1no-based tech- -

' «. °~ nician curricula...The ‘engineering techn1c1an'shou1d

: > -learn not only methods, but also the reasons for. ; S

.®# - + conserving energy.. Deve1op1nq an 1nventory of cur- . ~ = i .
- " rent practices and sponsoring 'new' course deveﬂop- '

ment represent §asks wh1ch the Department of Energy

- might f1nante " \ : o e .
v The same aroun went on to say that . -'. ] ;'~ i ;';55" :
. "More efforts shoulchbe directed toward 1ntegrat1nq h1gh "‘H’-‘ e
J7 . . quality energy re1ated topics. and fundamentals into - T
oy, college: courses Tike phys1cs, chemistry and bqo1oqy at

all 1eve1s of educat1on,"

¢

tq PROCEED wasv_.-~

"such as PROCEED is deveﬁop1ng F1na]1y;.the mogt Crit;5ﬁ1.conc1usion'ré1&tkye :

R

~» "8 "Grea} potential seem’\to exist for the utilization of .
s e ~ teaching modutes .which the Department of Enerqy could
- -collect- {or: have deve1oped) in a broad spectrum of
: .~ energy-related topics. This seems to represent one.
., . . of the best. techniques for achieving rep11cat1on and
E o -1everage fog a modest fund: out]ay by the Department
- of Energy " .4 Yoo
i B e Lo )
| -Recommendat1ons S T A 8

/

Pﬁven the. conc1us1ons and recommendat1ons for PROCEED and DoE, severa1 '

; spec1f1c recommendat1ons follow and’ seem mutua1]y support1ve

1) Mater1aTs Re]evant an&\EQDCEED compat1b1e mater-
. "~ .7aTs should be found or th&ir deve1opment funded -
. S and utilizedwith constituencies ranging from the

\f;\u_L\\\; - f'.techn1c1an _throuqh the sc1ent1st and enq1neer in .

_ 2Ener::lConservatmn Workshop for Commun;gy,Co]1eg;ﬁLeaders,‘ERDA 76- ]56

o, November 3- 5 1976).

3Energy Conservat1on Workshop, Tra1n1ng Requ1rements for Techn1c1ans,o
-+~ CONF- 7710118 (At]anta, October 30- November T, 1977) -

4Ib1d p. 3.. ~ . )
5Ib1d |

* .
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,'ingustry,.throughlmanagement and possibly to the o
. . ' public. - L - T
. o 2) Delivery System: .. Cooﬁdination;°c011aboration of . = -
Ve Department -of: Energy resources 'and contacts should
: - + - be utilized to create- the widest ppssible PROCEED-
involved- constituency ind network, combining thé L
o help of the private and public sedtors. T | o
- 3). Marketing: Like the delivery system, marketing - v R
IRV should be- coordinated through  federal,. state and . g
e Tocal agencies in conjunction with private and : : .
: \\\'- . pubTic institﬁtiqns of higher education, profes-* '
sional societibs, industiy, and the support of the
. - Department ‘of Energy. SR I
4) « Scope:. Expansion of the scope of the system and A
" fhe types of persons, materials and services . . "F o
addressed could maximize its usefulness and Tike-~ o
Tihood of impact on the natiohal energy problem.
Although PROCEED #s an innovative continuing edt= o .
. cation.system for scientists and, engineers, the ..-. =~ -~ . = = St
e : Department of Energy should capitalize on expans - A
_ ) ding and extending the system to cover a variety
' ' -+ of egnergy-related topics and reach the broadest .
. : "possible national constituency, . T

¥ N .
L.
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DEXIN

What 1 wou]d Tike to ta]k about today 1s why we are 1nterested in

this whole idea; what the National Energy problem and\ plan are all -about;

~.@nd hopefully we can .get some understand1ng of what

‘educat1on business..

ft‘, - May I have the f1rst s]1de p]ease?.y'ﬁ.' ';‘ru; IR

..,..- /

.,‘.Sv- .

Ens urgency 1s in the At

1

N~ v

Th1s s11de Shows. the way we have made the trans1t1on 1n the past j

* from wood to coal to.oil and you can see that in. ‘making each trans1t1on 1t

- took rough]y 60 years

We now have to make another trans1t1on We ‘no
3 4 < )

The Umted States Has Shlfted to leferent
| Fuel st Patterns AR
T 100 —— ~r
’ LR - R
, ‘. - 80 ' . \.FueIqut:l | | 'Petroleum,&'Natu'r,a\l Gas;‘_: n
e "%'70’f§
P ] =
Percentof Total |-
Consumption 50 -
} . 7 40 .
Ty
) . 20
( o 1577 .
‘ : '_10 - “Nuclear . .-
‘ '-O? [ 1 1 \NZJ |
- 1860 1880 1900 1920 1940 1960
A | : Year :
. Source Bureau of.theCensus Hnstor:eaIStatlsncs of the -
. Unned States U.S. Bureau’ of Mines. 5
; : SLIDE1

KEYNOTE SPEECH ‘THE NATloelAL ENERGY PROBLEM AND THE FEDERAL RESPONSE




"§_1onger have the 0il a¢a11ab1e to continue for.another 60.years.
- are attempt1ng to do is shorten that transition. period to. something Tike ten
.The pnob]em that we have- is that it takes lead-time to do
We have to educate people and make .

or;20. years..

"that We have to develop. technology.

What: we -

them rea11ze that this is-a prob]em that they can. do something about:.

u S. OIL AND NATURAL GAS PRODUCTION'

. - - ql: .
15 15E 0=
%9 —SEPE
(a) 4 ol 9
" ’ . 21 2
SR 10 —— ———10 420 @
S . R Wi a-
Q S A ™ — i e . o
Cd NATURAL GAS o ' ~N - m
@ | - o -10
2 5r ‘ 45 C- _10~G>)
Q. | TS o kf »
i o ' ) \ ’ e |
- | . _;g ;ﬁ
2 O
S | ISR EE— SR o 10 9lg &
1965 1970 1975 1980 1985 1990 X = >
Th1s s]1de shows why we are 1n the s1tuat1on that we are-1n V'Ih

'*1970 domes%
© duction

ic 0il production peaked

“In 1973 we peaked out in gas pro-

ome say, "just raise. the price, there is lotsimore out there.'

In fgft, that may be true in natural

and hence we are attempting to

¢

. .
-

: 9
stilfilate production, but in oil we t27§k we have pretty much tapped all
~ the-reserves or at least know what théy are. We ant1c1pate a liquid fuel
_shortage dnd we think that e have to be able toaid ‘in mak1nq the trans1-w
Ut1on away from 11qu1ds if we: are 901ng to survive, :

The other th1nq that many of .you may be 1nterested in is, of course,}

“the economic. picture.-

The problem with tthe balance of payments js+getting

t6 be more .and more severe.

Our national export of do11ars back in 1973,

K _increasing dramatically..

- before .the embargo, was about $3 billion for oil.

f a prob]em

It's now $35 billion and’

'So, Just from-a pure econom1c standpo1nt we have

0neof the things thatwe have. taken ‘a 1ook at ovgr the last three T

- years#is how to go -about making the transition from oil.

We ‘have made

some prOJect1ons on--how,- through the use of energy-efficiency technalogy,

we can make the transition.
_by SW1tch1ng to other a1ternat1ve fue]s

13

s

We have also examined reducing-oil consumpt1on :
By a1ternat1ve fue]s I am ta1k1ng



-~ about coal, pr1nc1pa]]y, and coal der1ved 11qu1ds and qas Yéu Ean see o
- that, if we really take no action, the amourt of energy.that we use just. °

. keeps. increasing exponentially. On- the. other hand, if we can ‘put in-more
- .efficient technolbgies and do some. fuel switching we. can drop down to.that
- -conservation goal, shown by the dashed line. That S what we have qot to do

. aqd educat1on w1]] p]ayua b1g part, ,

: P To qive you an 1nd1cat1on~of why we are pretty conf1dent that we
',can do that this sllde ' o

U.S. INDUSTRY ENERGY EFFICIERICY o
~ COWMPARED TO WEST GERMANY, = . .
FOR MAJOR ENERGY— ~INTENSIVE INDUSTRIES

.8

5 " ‘ : . ~
D _129 l:lus | S - 7
" ann WGERMANY S o
3 toop SR I IR I
“g B : N i . | | _
-
@
o W 3
2 .+
<
- ?
T
.-
I
._.

' CHEMI

L)
>

LS PRTMARY' | PETRO'LEUM STONE CLAY
’ METALS' . & COAL & GLASS
PRODUCTS ‘

_ SOURCE: COMPARISON OF ENERGY CONSUMPTION BETWEEN

+W. GERMANY & THE U.S., STANFORD RESEARCH INST., JUNE 1975_ e

SLIDE 3. o
P e S S
_shows a p1cture of what West Germany is present]y d01ng ‘versus what the
. United States is present]y doing. They have been in an. era of very high
‘prices’ and they fave been forced into energy efficiency. This is the kind
of picture that we would like to see, for the United States to be ab]e to
» .make that tran51t1on down to us1ng 1ess and 1ess energy. 3




e T0’give;y00’an,indication.of'hOW"much energy we really-use, this
slide . 1 0 T N < S e e

Prlma 'aEnergy Consumptlon
m the Umted States |

Industry Accounts tor 43 Percent
of Total U S. Energy Consumptlon

Transportatncn / L o S
| 0 | o Buuldlngs .
25 % 32 % \ o

" Industrial

- SLIDE &4

.shows the- percentages in each of the areas. ch can see that autonot1ve
is a fairly large portion. The .reason that automotive is so 1mportant,
and*I say automotive for transportat1on because automotive is approxi-

mately 90 percent of that transportat1on slice, 1s that it's so]e]y depen-
dent on oil. o S




. ] ) e

. ¢ : Remember I said we are going to have-a T1fquid problem.  We 'see it
coming. We have predicted it/in an M:I.T. study, a C.I.A. study-and N

~basically -every study now that's:coming along i predicting that same kind

| of Tiquid shortage. Peoplejaren't buying small cars. The industrial con- -
-.cerns are attempting to redhqe the amount of @il consumption. But even _

with this, we are\sti11,car9enjng-d1qng.the, ame-path.we.were'a~whi]e

..back, and people are hoping};hat they won't have a curtailment. : The

- R.0.I., return on investment, of energy-efficient machinery has got. té in-

. nc1qu plant shut-downs and all that takes-education, but it also takes - -
|- engineers to go to their-mahagement and say, 'This isewhat we have to do

dffs:and prevent the orders from not being filled, et cetera.”

April 20,1977
- 'SLIDE 5 -

: < T just want to briefly cover ‘the National-Energy Plan. As most of "
you know it's still winding its way through the Corgress and has had some -
t semb1anc¢;of'success and some.semb]ance.of_fai]Ure; T want to cover some .
-of .the high spots and we will talk about what actually is happening and
what we see coming out at the end.| '. = - o e

o PRINC\P-L_ESANb STRATEGY

., FIVE PRINCIPLES PROVIDE FRAMEWORK

ot FoR PRESENT AND FUTURE POLICIES
~ & ‘PROBLEM'CAN ONLY BE EFFECTIVELY®ADDRESSED IF ’
.»‘,‘"__G_O\(ERNMENTACCEI"T‘S COMPREHENSIVE RESPONSIBILITY _ .
DL .. »PUBLIC UNDEBSTANDS SERIOUSNESS AND ACCFPTS SACRIFICES ‘
® . NATION MUST REDUCE VULNERABILITY TO DEVASTATING EMBARGOES ,.
~®. “SOLUTION MUST BE EQUITABLE TO ALL REGIONS, SECTORS, AND INCOME
- GROuPs - T R
.. e’ HEALTHY ECONOMIC GROWTH MUST CONTINUE o

~ ' - ENERGY PLANMUST BE IN HARMONY WITH ENVIRONMENTAL POLICIES

" 'SLIDE §
/SLIDE & .

.| in order to prevent out plant 'from peing shut down. and prevent theTIay-_ ) : 3; N
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- These are the pr1nc1p1es that the Pres1dent 1a1d down in Apr11 of '
this year, and-I think if you Took ‘at the second bullet under the first -

. point you can see why we' are involved with Proaect PROCEED and cont1nu1ng

~ education. We not only have to work in-concert with the people, but we .

- have to give™ peop1e the tools so that" they can, in fact, work to under-

_ stand the problem.’ That S what PROCEED is a11 about. '

" You can read theother po1nts, but bas1ca11y what we are attempt1ng
to do is- protect the United-States from devastating embargoes and put the
United-States on a Jittle better course without need1ng the 1mportedfo11 S
and natural das. SJnce 1 don't. th1nk there are any Sierra C1ub people ';"’
here I will only.say in passing “that we do-have to meet the env1ronm§nta1 !
‘constraints. Norma11y I spend a’ great dea1 of. t1me on that part1cu1

point.. SIS
. The cornerstone of the who1e Nat1ona1 Energy P1an 1s Energy Con— . f\
“servation. o . B e |
- I ,|‘ ;
L PRINC.IP_LESAND__'STRATEGY. E R
R .. o FIVE ADDITIONAL\PRINCIPLES

_ FUNDAMENTAL TO PROPOSED PLAN

s ENERGY DEMAND GROWTH MUST BE RESTRAINED THRU CONSERVATION -
e VENERGY PRICES MUST REFLECT TRUE REPLACEMENT cosTs L 3/

e PRODUCERS AND CONSUMERS ENTITLED TO CERTAINTY OF GOVERNMENT
i ,POLlCY : o

o PLENTlFUL RESOURCES SHOULD BE USED MORE‘VIDELY USE OF
. RESOURCES IN SHORT SUPPLY SHOULD BE MODERATED _

-

e USE OF ALTERNATIVE SOURCES OF ENERGY SHOULD EXPAND

SLIDE7

“And 1 think the subject that we are going - to talk about the next
.- two days, ‘Energy Conservation~and: Industrial App11cat1ons, and how to go
ﬂ- about the.continuing educat1on of. that aspect,1s going to be: extreme1y

1mportant if we are go1ng to make any headway 1n the conservat1on area.




T »'  PRINCIPLESAND STRATEGY ~ =
.. . . : . . 1 : . .

omcnves IR e
\ SHORT TERM neouce VULNERABILITY TO EMBARGO |

. MID-TERM 'WEA'I‘HER PEAKING AND DECLINE oF wom.o on.\

| B .Pnooucnon _ |
- * e LONG T_ERM:,I DEVELOPRENEWABLE sounces FOR susmmeo o
: ‘ .Ecouomccnowm o ‘
- ’SLIDES . o

: nucIear or coaI or aJ] of ‘the above BRI

o These are sort of s1mp11stic goals of what we~have to do and you L
can 'see. in the short term we have got to slow down on using oil and natural
~gas. In the Tong. terin we would Tike to be using something 11ke soIar or

©oa

PRESIDENT'S ENERGY STRATEGY

: 1

@~

~ SECTORS OF ENERGY USE SO AS TO REDUCE THE RATE OF DEMAND
- GROWTH TO LESS THAN2 PERCENT. -

o .-THE CONVERSION OF: INDUSTRY AND UTILITIES USING OIL AND NATURAL L
GAS TO COAL AND-OTHER MORE: ‘ABUNQANT FUELS TO REDUCE IMPORTS -

‘. . AND. MAKE NATURAL GAS MORE WIDELY AVAILABLE FOR HOUSEHOLD

USE, S B e

' 0 A VIGOROUS RESEARCH AND DEVELOP‘VIENT PROGRAM TO PROVIDIEﬁ
...  RENEWABLE AND ESSENTIALLY INEXHAUSTIBLE RESOURCES TO EET
' ' UNITED STATES ENERGY NEEDS IN THE NEXT CENTURY. .

| - SLIDEQ- . -
: To give you the ‘three maJor pornts that the Pres1dent hrought out

.V1n his plan, the first'was to reduce.the total consumﬁtion .to about: 2

'l“bpercent We have been running at about 3 percent 0il, gas, all of thg - .
'u-senergy, so that S about'§3 percent reduct1on ‘We th1nk we can: achieve that;.

We wou]d also 11ke to convert the 1ndustry to coa1 as qu1ck1y as-.

"possibIe and, of course we want to continue the technoIogy deveIOpment

" over time T ‘ ; _ _ ,

~ Orie of the ph11050phies that peopIe don t seem to understand about fL
the new Department of Energy is that we really are not in the business of -
‘buying equipment. 'A11 we can do is cataIv;e the market and make:people
who are gofng to be in the commercial corcern: go- about producing that
equipment. This i$ a very, very- different kind of philosophy than.we have

- ever had 1n NASA or D 0. D or’ any of the other Government agenc1es.4_l o

I

18
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. ENERGY PROGRAM’SIATUS ONCAPITOLHILL -

4 \
Lo TS ‘ i_a,--:- ‘ ;-' . S
,'._ « ‘ Do .. E .
' ) CARTER PLAN HOUSE ACTION SENATE BTATUS
SOLINE TAX g jsmwa TAX RISE UP T0 soc _KII’.LED _ REJECTED BY mecs commmee .
TURAL GAS PRICING RETAINS CONTROLSAT CARTER PLAN PASSED, . KILLED BY SENATE: .~ -~ . "
'HIGHER PRICE . * " WITH'MORE GAS ELIGIBLE . -'DEREGULATION APPROVED INSTEAD L
UDE OIL X  RAISE PRICES TO WORLD - _PASSED]N BASIC EO,RM - --'R&IECTED BY T-'INANCE commume Co
ST LEVELS'IN 3 YEARS | R S | e
_TAX REBATES . ." EACH PERSON wouu: EACH TAXPAYER wouu: R.EJECTED'B_Y’F'INANC'E COMMITTEE' T
A GET.A SHARE  GETASHARE | R R

S GUZZLER TAX: -

ANDATORY MILEAGE

NOT IN PROPOSAL

PENALIZES INEFFICIENT CARé

* 'NOT IN BILL

PENALTIES HIGHER,
_ START LATER,

' ."‘REJECTED BY FINANCE COMMITTEE . :
.- SALESBAN APPROVED BY SJENATE =T

'-‘:PASSED C L

ATING OIL REBATES . RETURNS COST. INCREASES 'PASSED . © . REJECTED BY FINANCE COMMITTEE' X
. [ INCONSUMERS Lo -
lM?INS_ULATlON M0 TAX cnson PASSED . 'APPROVED BY FINANCE commmee
LAR ENERGY - “TAX CREDIT UP TO szooo INCREASED TO #2160 * APPROVED BY FINANCE COMMITTEE
R | *WINDPOWERELIGIBLE . . v
iAL CONVERSION. U TAX PENA'LTIES 70 FQRCE | PASSED WITH SOME o PART REJECTED BY FiNANCE : .
 INDUSTRY SWITCH *INDUSTRIES EXEMPTED.  COMMITTEE; PART APPROVED -
'PLIANCE STANDARDS 'SETEFFICIENCY MINIMUMS  PASSED IN BASIC FORM".  PASSED IN BASIC FORM L
ECT CUTILITIES 'REQUIRE: CHEAPER RATES. ~ . PASSED IN BASIC FORM "-.REJECTED A - .
INOFFPEAKHOURS ..~ o 3
©+ '+ SLIDE 10 . A
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\ A Tot of people are interested in where we are today. Basically
_each of the majqr. point3 that was in the plan is summarized-here and you
et ; for instance ,, she gaso]1ne'tax on automob11es was a‘'yvery un-=-. .’
popu1arﬁ: Sue. 1t was k111ed in -the House.. "The Senate never even put it = - -
~in the Bil1. So that is *completely .dead. Crude dil tax.” It was passed " . .
-in the House. It was not included in the Senate Bill. Now that i back T
- 1in conference,.so the.resolution will be somewhere between not included. )
'—and what we proposed originaldy. That' ¢ basically the way Civics 101 . TR
works.in this town, and for those of you who haven't had the rare oppor~ - .l
~tunity to watch it in action you ought to spend some time looking at it e

“because it's not quite the way our-old textbook sa1d it wou]d be. It S R
a very, very 1ntr1cate process. - - , , : et |

C]
AN

L

N ., . (See S].ide ]].) ’ . " - N

_ Th1s is the -structure of the new . Department of Energy and as Dr
,Cohen indicated earlier, we are ovet in that Box called Energy Techno]ogy
~ The box called Interqovernmenta] ‘and "Institutional Re]atﬂons ' 1s where .
.the educat1on group 15 now housed. . e e ,
Peop]e ask "We11 gentiemen how d1d you get 1nvo]ved in educat1$n?
- Why are you. sponsoring this conference?".: It's a very long story, and it
really boils- down.to ‘who had. the money. at the ‘time. We felt that it was a-

very 1mportant project to pursue and therefore, we went ahead and became . E'S"
-;1nvo]ved in the workshop. .

e

_ Ne are a]so he1p1ng adv1se PROCEED cn what k1nds of. topics they
.,should be 1nv01ved in, and 1ts been a. very, very 1nterest1ng re]at1onsh1p.

B . o - _. e e - ‘. RESPONSIB'L”;IES - o ': ' . ol | !
o P | a U T T
FEDERAL GOVERNMENT R TAE

H

- CATALYZE DEVELOPMENT OF HIGH RISK TECHNOLOGIES '

. ENSURE DISSEMINATION OF RESEARCH INFORMATION
PRIVATE SECTOR:- L : o

. COMMERCIALIZE NEW ENERGY TECHNOLOGY '

-

SLIDE 12

We11, as I sa1d ear11er, our. respons1b111t1es as the Department of
Energy are'npot to buy hardware. They are\really to catalyze technology- *
- development to insure dissemination of the results and to he]p the pr1vate
sector commerc1a11ze the new. mach1nes

23



Lt MAJOR REQUIREMENT

av
[}

Contlwmg DlaTogue Between Government
" - and Industry s

o )

. v . : .
: L SLIDE 13 - 70
Anﬁil th1nk th1s is going" to be a major po1nt of tﬂe new depart-
‘ment.” I think we are going to see-a Tot of activity in e1ther what. you.
‘might call PR.or education in order to conv1nce peop]e to conserve be-
cad§p they are Just not do1ng 1t now. - .- - _ .

.PROJECT PROCEED
. o DESIGNEDTOHELPENGINEERSSOLVE ENERGYCONSERVATIONPROBLEMS ,3
SRR ININDUSTRY =" " ST e
o _ . ke S ‘ h ,".; C R
- e TIMELY AND CONSISTENT EFFORT WITH THE NATlONAL ENERGY PLAN o
| CostpEte
A A]] I wou}&K11ke to say in conc]us1on, is we1come to Nash1ngton 'f:g;;
. and our-beautff”i sunny Weather that«we have today. 5 o N
*}hank you L 24‘ . f_’f' ,ﬁaiji‘ R
" DISCUSSION :

PROFESSOR COHEN I th1nk there w111 be t1me for a few quest10ns

fo110w1ng each speaker, 1f there are any from the aud1ence If not, we canﬁ:“f .

-l cont1nue on. ‘ _ L ‘
Co e . ')5‘ I have one- quest1on on that s11de compar1ng u. S and ‘
,-West German consumption,. energy consumpt1on I wonder what the baSIS is. ,”

I am not clear on the bas1s for compar1son

DR BELDING They are s1m11ar 1ndustr1es : ‘ )
‘(‘ . ) Not total 1ndustr1es, but similar 1ndustr1es?
DR BELDING R1ght._ TR R ;.-” 7

| 24




( ( H);' How do ‘they ach1eve th1s7 : R 3 4-,‘if:“

DR BELDING I th1nk they have had to pay more attentlon to uS1ng
. wasteheat and better processes . =- more. than we have, becayse energy in:
«this country has been'more abundant and so people have tended to not be as.
careful w1th it. ‘A lot of the larger industrial concerns are now jumping”~
.and say ng. "Hey, we ‘can save that: ‘energy” and they are doing it. The

Sy

Tem is.that smaller concerns.who are paying the higher prices don't have
- the capital ‘to go back-and retro-fit, so. they are caught between a rock and -
rd spot. If we had said five years ago. that we are going to raise the:

- pricg of oil-in five years, then the Tittle guys could have said, "Maybe "
‘we hdd better start retro- f1tt1ng and making our process morg efficient,
’_ becayse in five years the pr1ce is go1ng to be h1gher" and . they wou]d havé
had e capital h1gher R S _ &
. : What: happened was the- pr1ces Jumped up, a]most doub]ed and they
~ said, .My God, we don t have the cap1ta1 any more. "o ,
. PROFESSOR TRIBUS Do you have any 1nformat1on on ‘the var1at1ons
* in dn ustry - In other words, in .the United States I know that the best, in .

terms’ of energy: conservation, is quite different from, say, the bottom 10
percen/. Do you know how the variations go in the two countries, in partic--
_-ular

wha we.are really see1ng here 1s a bad d1str1but1on of competenc1es

DR. BELDING: well I th1nk the best 1n this country is not. neces-
$ rily. equa] to the best in West Germany. See, the return on investment
ju ere so they didn't have to save energy. -What we are rea]]y

. seeing is an e nomic picture more than a technology picture. We had the

. tecﬁno]ogy We knew how to do it, but we never. used it because 1t never o
pa1d off _ '

: Now that we' have doub]ed ‘the price of o11 it beg1ns to Took pretty
: attract1ve, so people are beg1nn1ng o bring their p]ants up to the right
.« level, but I think the gradation in the United States is much worse than
‘it dis in Eurobe due part1a1]y to some o]der p]ants in the U+54~ .

en the best in the U.S. comes near to the best in West Germany, and , P,;gﬁ



' “Professor EhasP Gyftopoulos ‘ © - L ‘ L
ENERGY CONSERVA'TION EDUCATION' MAJOR CONStDERATIONS e T

!‘\_

i <

, P . : ) '."v ! Lt P
Cg v . c L . . - B -l o .. 4‘.,

v

o : " T'would 11ke to mge a few remarks about the yrob1ems that
e m1ght be 1nc1uded in a pro ram of educat1on reoa‘rduiq eneroy conservat1on

PR

because .there arg many- ]nterpretatzons The meaning-With which.1 will be -
~using the words s the, ach1evement of 3 task ‘with.. equa] or less .cost than. ‘ff
. today, but; Jusing- 1ess«energy Things . %hat do: not sat1sfy th1s,1dea do not _
‘be]ong.to the d1scuss1en that I w111 be hav1ng Lo
: Now, there 1s no- doubt that the prob]em of energy is extremeTy
\ dqff1cu1t and the d1scuss1ons that are qo1nq on 1ﬁ our Congress ref]ect the.

. B : . ;o .
/ o . .
. . e -

BN R

. ’ cT opec on- The SuppIyIDemand Gap e ,\ R
L :'_‘.f_“‘,;ﬁ_-muuonp/d o _ o e e e
. * 60 - . . . § - §

L R ) Yool e -Shoman

| OPE%ﬁroductive Capacty
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| | | SLIDE1 = =& v v
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Let me before I start def1ne what I mean by energy conservatmon, ?



,fact It 'S not s1mp1y as Dr. Be}ding says that Washington works in'peculiar @ = -
~ways. It is that the representa es of our people have a very difficult
probTem They receive all sorts of: conflicting 1nformat1on and they have -
all sorts of conflicting.solutions to offer and therefore, the need for
educat1on at the grass ots is a need 1ndeed = _ £

o Ina program of e‘ucat1on ong has to be as 1nc1us1ve as poss1b1e
_ And you already heard, from Dr. Belding; a synopsis of the problem, es--
. pé&cially about the resources. I would 1ike to cast the same prob1em in
‘a s11ght1y d1fferent 11ght than was a1ready referred to.
It s not. on1y SO much that we are runn1ng out of the resources "
that 'we are currently us1ng, especially the 1iquid and gaseous fuels; but’
that the rate at which we can provide them in the near future will be Tess
than the demand. This was T1lustrated in the report that was-issued by v
C.1.A. tast April. For example, sometime around 1983 or 1984 oil w111 be , o
- produced at a rate that w111 be 1ower than the demand ($? 1de 1) ,u'-- '

. Other ca1cu1at1ons may d1ffer by one: or” two: years or someth1ng -
) Tike that, but that doesn't change the picture: - The WOrkshop on Alterna- .

tive: Energy Strategies reached the same conclusion, Nou can use the graph™ . ',
on STide 1 or a d1fferent type of qraph but the messaqe 1s c1ear that
4'0. I N 'I" E A “'I/'l
P R SR EPLACEMENTL—\/
> .
® 30— . T T . B B
= . S ot AVERAGE” . I B
» o . S
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Usage of Coal 0Oil, Gas and Electricxty in Industry)
) | wsuoez _"_'e;[_:;

LB




N

© .. NOwW,

7

LY N -

_therefwi111be-ayshbrtage in'tpe_pr06ucti0n_of 0il in a Véry fewfyed}s from

Lo

' That in itself is not such a bad thing. In the past seme energy
sources were depleted and had to be replaced and were replaced. But today - -

.the situation .is different from what we experienced in ‘the past. The prob- -

" lem is that whatever alternatives we have for replacement are much more
"~ costly. There is nothing ?nder the sun, including the sun, that will be

- able to replace the.energy

that we are currently using at a cost ‘anywhere

© . near.or-comparable to the cost we havefbeen incurring.'so far.

o ffor.industry -(S7ide 2). On this graph the dotted Tine illustrates the -

' THis'fs'i]]hstf&ted by the ‘trend in rép]écemeht;costsfofjéheﬁgy

3 ‘trend in the average replacement cost of energy -used for manufacturing in

‘»‘_fOrms,used'by U.S. manufactur

the United States. .The averaging is done over the percentages and energy -

ers. We see from this graph , that, in real

- terms,,-up to about 1970 the replacement cost of energy used in'manufécturing
. was steadily decreasing. It was decreasing by 1.7 percent per year. In

‘about 1970  this replacement cost started for the first time in-our history

~..-'90ing up, right now it's almost twice as Targe as it used to be. back-in -
- 1950. - This is much more important a change “than the scarcity or the de-

“pletion of the fuel sources that we,are currently using hetause that's what;s .
going to affect and is affecting our economiCFWe11_being.;:» ' T

-
i

AT Perc"enit.-m " ($ per Million BtjllF . R Rla__tl_o of -7‘. L
‘Energy |, .9 | ofDelivéred Energy) - | Replacement |
,El:“""’-".g".~ Industrial| 2 © o0 _}r_gy) - Costto | g,
- rem o yse | Average Replacement | ~ Average |

| 976l .| price | Cost | phee . |

Q

Coal | 180 | so% | soes - | 100 |

| Petroteum | 204 | 232 .| a2 | 1

| NaturaiGas | 395 | 173 | s00 | 1z o
S Blectricity | 13.4 " 762 | 1085 | 138
" | Average | 100.0. | $255 | §3.74 | = 1.46 |
) -'Ave,ra-.ge’ Price IandRé"pl.a'ce,mén't-' Cost of Eﬁé'r'gy Used
in Industry , .~ e -
- . CTABLE1 |
‘e . o e #
:; ' -'..
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: The rep]acement cost that I have used for each form of: energy is
,*shown in Table 1. - For petroleum- I have taken $3.37 per million BTU, for.
_natural ‘gas $3 per million BTU and for electricity $10.50 per m1111on BTU,
wh1ch 1s the same as 3.6 cents per k110watt hour

E o As far as- anybody can tell, in .the future reo]acement costs W111
~.continue to rise. That'to me is a real threat both to our economic: well
~ being and to the. compet1t1ve position of our industry, because we may not
be able to afford the energy we need for-our activities and, therefore, '
we may have to stop. using it. But to stop using energy woqu mean no heating
~ in our homes, no jobs, et cetera. I believe that to a certain extent this"
. will happen. “The. question that.people like you that are involved in energy
;conservat1on ask is’ "Can we reduce as much as possible the negative effects..
~of .the higher cost of energy by means of energy conservat1on7", I be11eve o
- that great onportun1t1es ex1st for do1ng So. ) 4

N Let us . first ]ook at some . genera] econom1c aspects of these oppor— ‘
tunities. .. Stide 3 is takenﬁfromqa_report of the:United Nations. It shows -

e T T T T e
29
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. the.trend in ‘the prices of various goods. including energy. It expresses -

- current prices- in comparison with prices in 1955. The most important con-

~ clusion from this' slide is that whereas the price of o0il has increased by "
- 7a factor of six, everything else (food, capital goods; and labor) has in-

- creased by a factor of two to three. We see then that an -economic opportu--
" nityexists for replacing energy-by other factors of production, such as -

19 | -
. ?" 1;*‘!1
AN 4

- labor.or capital equipment.

If this slide were to be drawn for stétﬁsficélavai1ab1e ahd pe?—

;tiﬁenf to the United States (Statistical Abstracts, Department of Commerce)

. we would have found the following. In real temms, the.cost of labor and
.. . the cost -of capital-equipment in this country over the past twenty yedrs .
~ have remained practically constant within a -few percentage points. By re--
- membering the data in. S1ide 2 we conclude that as. far as this country is
- concerned, .the opportunity exists for substituting other -factors.of pro- -
diction for.energy so as to achieve the same task with equal or less cost

and 1ess energy, namely by becoming more:energy efficient.l

So that's the economic opportunity. Letlné'nbw turn: to the- technical

"bppokguqity.;fl would like to ask: "Do we have the technology to bécome -

more energy efficient?"
. The answer to'my'ngstﬁpn,is'an'unqualified yes.
. The lanes in  Slide 4}§how the fTOw of thefmodynami¢7avaiTaBi1ity .

(not of energy) inthe U.S. economy. . The figure is different from similar
figures that have been presented in many reports and haVe been published

~over the last-few years. It leads to different conclusions than the con-

clusions about efficiency ifi manufacturing which are included .in thefhational
energy-plan. Let me specifically address this last point.  In the national ~ . -

energy plan it is stated that manufacturing in the United States is 75 per-

cent efficient. 1In STide 4, if you follow the lane corresponding to man-

»_ ufacturing you will find that, on the basis of availability, efficiency of
- manufacturing is about 13-percent. ~+ o . .

Now, that:does not mean necessarily that we are wasteful. “As Dr.

Belding said earlier, the economics of enerqgy, capital equipment and'1aborgi

in the past were such that that was the best way of ‘'using these factors -
of production and achieving the goals: that we had in our society.

' - In Germany and Japan, either because of newer equipment or because.
they had faced higher fuel prices earTier.than we did,. the corresponding

~efficiency in manufacturing is about 18 percent instead of 13 percent. .

'»  The'data in Slide 4 show the various types of fuels that are used
in our economy and their availabilities, and. the losses of availability in -

" various .processes. Here.the word availability_is used in the sense: of

thermodynami¢s. .For example, fuels go into the electrical sector to pro- -
duce electricity. That involves a certain inefficiency. -Electricity is
generated with an efficiency of. about one third. Again,'erTs‘anefused,

for the generation of process steam. That invo]ves.certain,inefficienciesﬂ
The thermodynamic efficiency of process steam -raising in manufacturing is

" .about 20 pércent. Some of the fuels are used in high and Tow temperature
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" heating processes, in: the chemical 1ndustry and other 1ndustr1es. 'Thesej e
uses‘a1so 1nvo1ve 1nefF1c1enc1es._;v‘ ' '

4 0vera11 for' our economy, the amount of ava11ab111ty that we' need
_to carry on all our tasks is about 8 percent of .that we consume. In more
detail, the thermodynam1c (ava11ab111ty) efficiencies of various uses of
~ energy -are as follows: residential and commercial space. heating 6 pergent, . -
'J water heating. 3 oereent air cond1t1on1no 5, automob11e pronu1s1on 10, steel.

4
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. production ZI, oi] refining.9, cement mak1ng 10, and- paper is much less-'

than 1. For the whole economy the effic1ency is about 8 percernt, _and for" o

E manufactur1nq it's abdut 13 percent

Now, what are the 1mpl1catTons of d1ssem1nat1nﬂ th1s type of an- :

ga]ys1s of. the energy use in our-economy?

There are two. F1rst and foremost that we have not reached the &

*11m1ts of, efficient use of energy by any strgtch of the imagination. There.

- is’a. very large margin for. improvement. To be-sure, the realization that
o there is a large margin does not automatically provide us with the’ use of

 that margin. It will take hard work; a lot of money and many years Never-_.

.theless ‘the margin”does imply that WOrk1ng in the direction of 1mprov1ng -
‘the efficiency of energy- utilization is not 1ike knocking one's. head: aga1nst,,
. “an immovable wall. I find this implication very challenging and. stimuTating
- in addressing prob]ems of energy conservation. The second implication of:
. the correct thermodynamic analysis is that it identifies the uses with the

'examples of whatncan be- done w1th ex1st1ng techno]ogy

. greatest 1neff1c1enc1es .and. suggests methods that can y1e1d 1arge 1mprove-

ment.

{
1

As™an 111ustrat1on of these po1nts, I w111 present f1rst some ';'
!

‘Table 2°is a summary of energy sav1ngs and costs Let me comment
on the bottom Tine.. This Tine represents estimates of how much energy we
can save with ex1st1ng techno]ogy by the end of the next decade, ten years "

or so from ‘now. The techno]ogy that ‘has been selected has a cap1ta1 in-
vestment cost equal to or ‘less than the capital investment required to pro--

" = duce equivalent amounts of : energy from new supp11es, energy that wou]d be '

"needed 1f the sav1ng d1d not occur

We est1mate that we might- save four and a. ha]f m1111on barre]s '

,aof o11 per day compared to the demand for energy in manufacturing by 1987.:

Four point f1ve million barre]s of o11 per day is about three A]askan p1pe—“
lines. _ : I N

To br1ng about this energy saV1ng, we must’ 1nvest a lot of money

' Our est1mate is that the money that will be required over the next decade

is about 125. .billion" dollars. 1 don't know if that sounds to-you 1ike a. lot of ~

", money. . It -sounds like a Jot of money to me. But the a]ternat1ve requ1res

Lo

_ even more money <L o _ . , }\

‘On the bas1s of reported costs for the deve]opment of new energy
sources of - oil, gas, coal and electricity from coal and nuclear power p]ants,
our estimates- for cap1ta1 investment to produce an equ1va1ent amount of ~

l“‘ energy'fronlnew supp11es is about 170 billion dollars. "So the-alternative

to’ energy conservation 'is much more expensive. We have’ also made an estimate.
of .the total cost per unit of energy conserved versus that of energy R
produced from new:supplies: We find that with investment in conservation -

.- the cost per unit of energy of -the mix included in Table 2 ‘would be 2.7
- dollars per m1111on%BTU as- opposed to about 4.8 dollars per million BTU
PR,

; plied are high because they include a 1arge fract1on of energy in, the form
-of e1ectr1c1ty

for new energy supplies. The numbers for both energy saved and energy sup-
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E ,fjcu}ties'and_discussiways to overcome them.

_ periods translate into ROIs of thirty percent .or more. = -

- Now, the types of things that are used'to-brinﬁ;aﬁout this energy :

conservation are known to most of you. They involve ' cogeneration of pro-

cess steam or process heat and electricity, recycling of waste energy, and -
changes in manufacturing processes. We hope that the modules of Project = .
PROCEED will-bring.out specific examples that illustrate both the technology-

.and the economics of energy conservation, ‘and the large energy and cost

-~ savings that can be achieved by combining processes (as in cogeneration)
~ . rather than-by improving the energy efficiency of individual process com-. -
~ ponents. . : : - : - T o I

K%other aspect of the,correct-uée,of thermodynamics'is kelated.tb:'

the long-term prospects for hiah end-use enmergy efficiency. Beginning ten

years-or so from now, suppose that we were able to improve the energy ef-
ficiency of our economy by on2 percentage point every two-and a half years.

: Then, we could sustain an uninterrupted ‘growth in real G.N.P. of three per-

cent per year for thé next three decades, and still consume no more- erergy - -
than we. do today. - Even then, our overall end-use efficiency would be on]y:

- twenty percent,'ébput*pqqal_to that.of'thé'steeﬂmaking process today.

. ®_ The improvements irienergy@ehd-dée'effiéfénéy'suggésted’hére“aré,
in fact, not all that remarkable.  They. are sti]]_1ess-than;that,accompTished

over a comparable number of decades in improving the efficiency of elec-.

~ tricity generation. - This, of course, was the result of enormous and con- A

- tinuing -commitments of resources to technological innovation--the same pre- -
~sciption that must be used for research and development of entirely new man-
ufacturing processes.. . Lo Co T R

, . Despite the econpmic'and'technica1 oﬁpbrtuhities;.energy conserva- .
tion faces difficulties arising from politics and realities of everyday. life.

-We hope that some of the modules of P?ojectiPROCEED will address these dif-

'Lét'me'cbmﬁeﬁt'briéf1y_on'a'couﬁje_of.these‘difficulfies. A util-

"fity,'which is a regulated monopoly, is allowed about ten percent return - on -

its investménts (ROI). On the other hand,.a manufacturer, who operates ‘in -
the -competitive market, usually requires a return on investment of about

fifteen percent. So, when an investment in new electricty supply is con-' . -
" templated,: it is evaluated on the basis of about ten percent ROI. But, when
- an investment for energy conservation involving electricity is contemplated,

it.iS'evaJQated at Teast at an ROI of about fifteen‘ percent; though the con-
servation:investment would accomplish the same result.” - B '

K Actua]]y; the gap between:the twd ROIS. is even 1arger.' Because |

;{quf]imItedfcapital available to a .manufacturer, investments are given pri-
‘orities.™ First, the manufacturer must do things required by -the Government--

such @sifivest in anti-pollution controls. Second, he must secure his com-
petitive position in the market by “investing in expansion or improved pro-

'1 duction capacity. Then, he considers becoming an energy supplier by in-

vesting in energy conservation. Because the third type of investment is-a

‘relatively new activity and, therefore, an activity that is perceived as - .
~risky, it is given Tow priority or a high hurdle rate. The payback period
- reauired of conservation-investments is usually two years or less. -Such
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| Although this - performance in our economy is understandab]e, it seems .

‘to me” that an educational program in energy conservation should emphasize

the’ need for a harder look at and change ‘of investment priorities.” Without .
a change, the unavo1dab1e transition from the era of abundant and inexpensive

energy to the-era of 1limited and expens1ve energy m1ght be more cost1y and
pa1nfu1 “than. 1t need be - : y

1 w111 stop here and be hanpy to answer quest1ons Thank you;for_
your attent1on _ o T

, | P _ R
mscu'ssnow | .
MR FR'EDMAN Friedman Consultant at D 0.E.

' 1 remember read1ng a. newspaper 1tem that' 1nd1cated that cap1ta1 was v
~p1ent1fu1 that bans had a.lot of money but nobody to lend it. ta, and herev-

- We hear about a cap1ta1 shortage .Is- there- a way of exp1a1n1ng that?

PROFESSOR GYFTOPOULOS Yes, there 1s | It's a 11tt1e 1nvo1ved but

The story is qu1te 1nvo1ved You see, our'jndustry operates with -
a certain debt to equity ratio. There is a certain fraction of money that.

“tHey borrow and another fraction of money that ‘they get from .the stock mar-
. ket.. This ratio has.been established from past practices during which man-
‘yfacturers ‘were not in the energy supply business.. At that time, whenever:
-they wanted some energy they wou1d go and buy 1t from the energy suppliers.

: Now, because it makes sense both for them and for the nat1on we

‘are asking manufacturers to make investments beyond the regular ones.: and,

in-essensce, we are after a transfer of capital from the.energy supp1y sector”

_to the" energy user sector. "How will-that come about? Suppose a ‘manufacturer -

were to bogrow money for energy. conservat1on Thatrwou1d increase his debt

- to equity ratio and, therefore, in the eyes of the banking commun1ty, he

_wou]d appear. as be1ng on shaky financial ‘grounds. As a result, bankers~wou1d.#

~increase the interest rate because a 1arge debt to equ1ty ratio. 1mp11es a:
‘riskier’ company : _ _ .

- One’ m1ght suggest that the manufacturer goes to the stock market.
Money 1n the stock market is much more expens1ve than money from a bank.
As you very-well know on the average the price to earnings ratio for our

“industry right now is about seven. This ratio translates. into a-return on -
“investment before taxes of 30 percent or higher. So that makes it difficult
“for ‘a manufacturer to raise. cap1ta1 for ‘energy conservation. It is a kind -

of vicious circle that :results in an inconsistency. On.one hand, you are

fabso]ute]y right, that banks say they do have money but they are not asked

‘for it and, on the other hand, manufacturers hes:tate to ask for money be-
_cause of the reasons that I exp1a1ned : _ .

—~
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o In additiSn,.there is. another reason and perhaps. it is an over-.
riding one. It has to do with the“great uncertainty that exists in our
society about the whole energy problem and you can see that by reaging the
newspapers every ‘day.- Someone says, "Oh, there is no- energy problem.  So
and so in Washington is manufacturing the problem. Wait for a little while,
boost up prices, ard the problem will :disappear, and the economy will grow." .

'-,Then they:say, "No, no, stop what you are doing.completely, reduce energy.”

. consumption and .everythingwill be fine. Just take the soft path.". And you

can imagine why.people, Tike you and me, are confused and uncertain. .And _
when there is uncertainty about a new- type of activity, the aQtivity_doesn’t.
take p]acg;,‘ S . . : R S

-y

MR. MASSEY: Bob Massey, with' the Department of Energy. ETias, when |

~fajcompany goes into an energy ‘conservation project and compares that with
- other-alternative uses of their capital; do yeu think they are taking into - -
account the risk factors on energy conservation? : o

. -PROFESSOR GYFTOPGULOS: Yes.* And that. is translated into requiring
a hurdle rate higher than that for-regular investments.. B RS

Let’Me’c1arify,that'a little bit.becauseii,khow that there s con- -

.i;troversy;about~the“statement that I just made; and no agreement. I would -
. -like to_explain how I reached the conclusion about the higher hurdle rate.

~“In many conferences that I have attended T hévejheard rebreséntativeﬁ

~ of manufacturers state that they. would like+to make investments in energy .
conservation, but these investments-are costly. They further state that

.many investments have been made for which the payback is less than two years .
“ whereas those.that remain require-more than two years to pay back and, there-

fore, are giyen low priority. That's one sOUrge~of-my_infqrmatiqn.:,_

" Another source of information are the comments made by manufacturers

-on . the .voluntary targets proposed by the Department of Commerce and -FEA.
‘By reading the Federal Register I noticed that practically all manufacturers .

‘had- commented. that they want the payback period for'energyfto:beuless_thanJ

¢ two -years.

“Now, in'fairnéss I.must say that-1n-other'conferenCes;'inc]hdiyg )

‘the recent one that I attended in Tucson, Arizona, a large number of L
~ representatives of manufacturers stated that energy conservation-ipvest- o

- ments are treated no different]y.than.reguTar,ianstments.

- MR. LIBBY: Quint Libby from EPRI. I was just-going;to‘maké;the'*3

- same sort of comment that Elias just made that the tendency to adjust the

hurdle factor for energy conservation investments either up or down is not

- simple and in some .cases- the - hurdle rate is less and in some cases higher -
- than for other investments. It's hased almost entirely on risk. "I think

Elias just said that it's notwhether it's energy conservation or not, but. -
rather how risky it is that determines what the hurdle rate is.. = =~ -+

PROFESSOR GYFTOPOULOS: I would like to comment on that becalse it

' is relevant to what we are trying to do with Project PROCEED if we are suc-

cessful. I understand that.an investor or-a manacer should.be very careful

L
. &
N N Ll
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,1n h1§:1nvéstments and, 1f the propos1t1on 1s r1sky, to ask that it pay off | .~
faster so.as to-reduce, -in some sense, the risk. That's perfectly under- -
-standable and.that's how our economy works. However, if we- are successful,
and I hope we will be, in our. efforts to conserve energy by using it more . _
efficiently, we should recognize that for the next decade we are not talking a-
bout things that are far out, never -tried before, and are just in the pro-
'totype stage. We are talking about techno]ogy that has been very we]] known
Vand has been tr1ed *Br many decades - : . :
. e .
. The reason: why 1t may not- be pract1ced in a particular 1ocat1on or .

ina part1cu1ar manufacturing process today is because up to now or up to-

a fmwyearsago it didn't pay to do so. It didn't pay‘to save natura] gas

,when you cou]d buy 1t at 20 cents per*m1111on BTU. Lo _

: Why should one spend a dollar or two per m1111on BTU to\save 20
.cents? - It would have been’ ‘socially and- economically ridiculous to do so..
But now things have. changed. For the same-technology, for the same. pro-
cedure, the economics have changed. It is $3.00, so to speak, per. m1111on
BTU.-of natural gas or whatever the price is versus one to-ong and a half'.
for the equ1pment that will save it. Therefore, whereas -in the past th1s ,
techno]ogy didn't pay to ‘be ‘used, now it does pay to-be used c - ¥

_MR. MAXNELL Maxwel] from Char]es County Commun1ty Co]]ege o

. I understand you to say in summary that the three th1ngs you are
.advocat1ng are, prevailing upon the 1nvestment community to.change their ..
“thinking or habits on debt to equity ratio;-for the manufacturers and also
the ut111t;es to change their investment in energy conservation over.a long '
“period of time, and thén clearing up the" confus1on that ex1sts today, as -
you po1nted out, in the current newspapers : "

‘ PROFESSOR GYFTOPOULOS _ Not quite. I am sorry “The three th1ngs
that you mentioned are parts .of the difficulty. 1 prefer. that we -have a .
-good understand1ng of "the problem.' I believe that if we have a'-good under- 2
_stand1ng of the prob]em our soc1ety w1]1 respond P &

. For. examp]e, 1 be11eveﬂthat (1) if manufacturers are rea]]y con-
v1nced that ‘there will be a scarcity of 0il sometime in the next decade, ’
fand that whatever a]ternat1vei§:hey have. for substitution.would be much
Imore expens1ve than what they%way today;. and (2) if they fully recognized °
-that there is a technological opportunity for becoming. more efficient and- | .
“that . if they do it faster than their.competitors they-might reduce their’ "'"
: costs and:capture a larger fraction of the market, ‘then they will respondu

“to the job much faster .and mucg more eff1c1ent1y than if.someone, whether -

from academia or from Washington, were to impose that'type of deve]opment ot
,through str1ct ru]es and changes in the free market system of our soc1ety ‘.'..

. S0 that s why we are ta1k1ng here about educat1on and d1ssem1nat1on :
gof 1nformat1on and hooefu]]y good 1nformat1on rather than po]1t1ca1 dec1sions

'.J,”

MR, MAXNELL _ Thank vou.

37



T MR. FRIEDMAN Fr1edman, aga1n Consu]tant Department of Energy
Isn't 1ndustry accept1ng some f1nanc1a1 help from the Government and aren t
~ they wa1t1ng for that? - "

, PROFESSOR GYFTOPOULOS Yes, they are and some of thmt is necessary
because of several factors that require that kind of help. Time: «does not
perm1t me to elaborate on these' factors. But as. I understand’ it from dis- -
cussions that I havé held over several years, the greatest thing that man-

ufacturers are expecting from Congress is to settle, ‘to come up with.a de- - .

cision that they can believe w}ll stick for'a few years-so that they know -
what they ‘have~to do.. Think o
is.debating an additional tax credit for investments in.conservation. of ten,
,twenty, or whatever percent. ' If you were in the process of buying a piece
- of equ1pment for: energy conservation and you knew that there was some dis- .
~cssion in Congress that would make*you save ten*or twenty percent would

it yourself. For examp]e, right now Congress

t

-you go ahead and order the equ1pment before the 1ssue was sett]ed in Congress’ﬂ

So, my percept1on of ‘what 1ndustry is expect1ng, in add1t1on to-

financial help, is some certainty and some decision one way or the other,. ,"“'f

I believe ‘that, .once some energy plan is voted through Congress which has
.- the’ appearance of being the plan for a number of years, we will see a faster
rate of movement in the d1rect1on of greater eff1c1ency than we..are currently

'exper1enc1ng L S n§~§~;bh..f

L

A

_ PROFESSOR TRIBUS E11as has made a po1nt worth expand1ng Some- +#- ‘

“times I think ‘that the schools of engineering and the sthools of business:
“have comb1ned’inadvertent1y -to destroy our technical competence . and not to - .
enhance it and the culprit, in my mind, is the return:.on. investment cal-
culation. , When peop]e get together to make a resource a11ocat1on dec1s1on,
~ although they- don t usua]ly say it this way,’ they are. involved in a.three~ -
. way- trade- off amuhg three human character1st1cs greed, 1mpat1ence and
fear ' , R

By greed I mean that for what they g1ve they want as much as they /.'

can get. And by 1mpat1ence, I mean they want. 1t now rather than 1ater
| And by fear, I mean they want 1t w1thout r1sk - . -

Unfortunate]y, the return on 1nvestment calcu]at1on only takes 1nto
i account two of thosey greed and 1mpat1ence, it does not consider fear or
‘risk. It is irrational ‘to: requ1re a h1gher rate of return on investment, . -
< -that is to be 1mpat1ent, as a compensation for one's fear, because awh1gher )
. rate of return..requirement discounts future risks equally with future oppor-
tunities. It is a techn1que for pa1nt1ng yourself 1nto the corner, 1n the X
future ST S ; K

. “What - Elias Gyftog‘plos 1s tell%hg US is that he - says to people,
’v“Look when you make this. ROI calcu]at1on don't forget ‘that it leaves out
;-.of: account the fact you may not have~a-plant. You may “not~have fuel. You

arg” not taking into, account your risk considerations.’ Andv:I. 'say “that’ when"~?;ﬁ
you try to take r1sk into account by ra]s1ng the return o, 1nvestment require-

‘ment, the so-called hurdle, you are being irrational. You,are not ‘taking -
1nto account risk at a11 . You: may become hung in your- r1sks :

RS
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-1~ _When we.teach people what to do about energy consérvation, we must
‘ecognize that not only must we teach things that are known, but not known .:.-
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o . FALSE IMAGES INENGINEERING EDUCATION. ¥ 7
- I S R R SRR o BN

.

L el iJohn /Belding has ‘told. us- what “the ‘¢hallenge js*ahqfflias'GyftOpoulgsfi._“
--has-pippointed this opportunity. The issue for our industries is,to learn. .
lghowﬁtqjmake<appropriate capital investments .and changes in. operating ‘pro= " -
fucgdthQSQtps to' reduce the irreversibilitiesﬁdssoéiatedfwithfthe use of i -
coenergy,. oo T LT

' - ¢
]
[

! -

,‘gij?fEEthe,cha11enge to our: government is.to take into.account; that: this:.
" will Be dome: in a highly decentralized fashion,decisions will.'be made con
.. stantly;.iand.;in accordance with the spirit of our country; ‘not undera::’ -
- single pTam, nat under.a single directive, but rathier by teaching.people.:= =

14

ST How el Tterrét, ol ‘views of the'world depends very much upon the
5:inageswofwthéngyﬂﬁiwe?alrgady%ppsseSS. A very simple way of saying it is
-f*théfe{iSyﬁdﬁquhﬁtﬁi:Qjasjanyimmacu]ate.pekgep;ion.f S °

Lo Astwe grow older our. 14 fetime collection of images becomes more - * |
= complex. -We retain.the'images produced by QUrﬁe?riiGVLQXPeEiQDCQSsahd we
. sTowly modify them-as'we deal with the WOnlﬂ;V§56mgtime§;w§lﬁppséach;a. L :
© new situation without iealizing. that’it is new and Wewdﬁe.unqwaneﬁthat_oura*' R
ation. =it o

* mental images are"ihadequate to dea]'withfthis new situatiar

Y '

, In this presentation I propose’ to show how thiS’matter?éfiinapp?o4“f
; priate images influences’ continuing, education  in two ways:. through the o
= Planning process for continuing education itself, and by acting .as‘a barrier -
- for adult learners. .In Project PROCEED -we are involvéd in adult’continuing:.
“’education. In each case,;as we consider these two wdys that the:false.
. images :play a role, we will propose new approaches. based on nel “indges.
~Firsty T-want to consider the problem of false images for educationa
’ner§.apgﬁthen‘I.wf11-take.up.the impact of. t le:

alse images in adult:
- . "---Many educatjonal planners in industry and academia ‘have “‘their ideas

- shaped by prior experiences with academic institutions. - They tend to de-~.. .-
_fveﬂop'educationa].programs by making them.as close an approximation to . e
- academic-systems as- they:can: .Agdftheygtakg it as.&’given-that because of .
- many consgraints in. the ihdustriSTVsetﬁipgftheyfwil1-bgdgbmehowar other . i
“deficiep€~il) reproducing the academic’ system. They strive towards -that:
* which they<remember from- an ear]iervexperiénce;~that.i§,ﬂa professor stand- -

#ng in:frog#mof a classroom with notes, text, a blackboard .and students

s .
i 7l # 'f"

e word." And in addition, quite ofteny particuldrly in industry,
thepranney’wiTl be. greatly influenced by "the.planning process used elses.-,
. Whire indndustry.”” Th& planner will present his 'or her proposals in the L
~Z¥orm of-a "program." These two considerations .cause planners to invoke an .
* image corresponding to the First slide. S T = E

., - A S
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: Accord1ng to thls s11de, there are needs and resources ‘A pro-. o
gram is to. be designed to apply the resources to- the needs '

As I said," th1s view ref]ects 1ndustr1a1 pract1ces where the con-
cept of a program as a management tool 1s used.

“",.n\- :
Ther 'are, however, some:” very important def1c1enc1es in the con-.-'
épt of a J'py‘ogram “fini.an educat1ona1 situation. A program-is.a useful
%ﬁanager1a1 ;eoncept: whenever we are-quite sure what it Nsawe want to do,
e can develop”a,mean1ngfﬁ1 schedule of activities, we can predict the
resources reguired. and the times at. wh1ch they will be requ1red It is -
" useful_to think:iof-a- "program" if we can agrée on measures of accomp11sh-
ment and 1f_we can str0ngly 1nf1uence mot1vat1ons U ’

) _2_;_3a good manager1a1 too] when we are in the process
.of 1earn1ng what it is we want to do, when we cannot be sure~1f we are
finished and we have on]y a weak, influence over motivation.. I want to
argue that 1ear‘"ng Situat1ons are not effect1ve1y managed v1a programs

. .of course that there are many f1ne educat1ona1 pro--
grams offered by many; 1nst1tut1ons, 1nc1ud1ng the one with which I.am

.assoc1ated But my exper1ence is"that whenever an ‘educational offering-
becomes too strong]y programmatic, it loses 1ts freshness and other qua11-
ties that make it a valuabte learning exper1ence What I want us' to do is -
focus 1ess on program and more on proces '

S A programmat1c approach to educat1on re11es upon a we]] def1ned
schedu]e in which it is known in.the first lecture what will be covered
“in the twelfth. Indeed tue final examination and the quizzes may all have
- been written ahead of time:" A critic of.the progr:mmat1c‘approach once
said to -me, "The obJect1ve shou]d not be to .cover the mater1a1 but to;

. uncover it.". . . Co

. h . ‘. ~
»

: There are times’ when a programmat1c approach to educat1on 1s Just1-'
f1ed For examp]e, ‘daring World War II. housew1ves ‘were turned into .
wé]ders in three weeks time. -A program can,be used. fbr ‘that sort of pur-
pose.. * But if the obJect1ve is.to: prepare peop]e better to-deal with the1r
own situation, to comprehend what is go1ng on, then a*program 1s not a
-good approach . R :

Y '.,.

Deve]op1ng the comprehen51on and skills requ1red to act accord1ng
to ‘the- reallty that you perceiye:in your own local situation is a.devel-
opmental process What haﬁpens at one stage will depend very greatly on
what has gong hefore. ..Thére is, therefore; a required trade-off between,
%he contro] exercwsab1e in'a program and the personal deve]opment, under-.
stand1ng and. creative competencies wh1ch w111 deve1op when process is .

, emphas1zed ' : : .

: I ﬂon t want to be11tt1e 5he 1mportance of programs as manager1a1
-too]s to accompT1sh things in.industry. I ‘have used thep: many times my-
_self. When .the major task is not directed towards: 1earn1ng but ‘towards
‘doing, as in- the -erection of a building, the assembly of ‘a ‘product or. the
“establishment of a -factory, a programmatic approach 1is probably the most
efficient way to conserve resources and get a job" done on. t1me

. ;Q' ! : ... . .- o e
Lo . e : ke &,
. - K
., . . LI
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Now I nantqtoyprgsent a oifferent image:
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AND ' IMAGES ) -

NATIONAL UNIVERSITY

R , SLIDE 2 . 5’ |

o Ne beg1n by recogn1z1ng that we' are dea11ng with both the organ1za7-
tion and the people in the organ1za€]Qn, ‘we also deal with many potential
resources. The organization has nepds ‘as_expressed by the, management»and
internal ‘barriers to getting things® done. The people ip..the organ1iat1on
have their own wants, their own desires and they have thear own images of
the ®orld in which they 1ive. The potential- resources “for learning are,-
work assignments within the company itself: ~company experts ‘who know
specialized. information, vendors who often are sources of information,
‘1ibraries, publications, consultants, local universities and nat1ona1 uni-

vers1tﬂes ”K I put them in that order for good reasoust

Ry ‘In th1s last f1gure we have rep]aced the Sy e?concept of needs
,wuth two'concepts, the organ1zat1ona] needs and the ‘Wafits of :the people.
‘{tfs important to keep in mind that while an organization may have a need
the. people in the organization. often have different needs. It's a rare
organ1zat1on that can assure that at every moment the aspirations of the
‘people in the company coincide with the needs and aspirations of the manage-
ment. It i$ this distinction that creates a bureaucracy.t Note too that .
we have. replaced the concept of "resource" with- 3-1ist of potential re--‘-'gj
sources. This diagram is not yet complete. We: ‘have not indicated what o
replaces a program ln the next d1agram we rep]ace "program“ by two - ‘
processes " .

A negot1at1on process is 1nserte _between the managers of the
organ1zat1on and the“people in .the organization, additionally we insert a *
process of co]]ect1ve act1qn among‘the three _organization, people and .
potent1a] resources. o ' : S =
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. When we: talk with the:managers: and.ask.them about the needs .of ,
their organizations they-aré-apt . to diseuss such things as their concern-.
over the speed with which” the compétition is adopting new designs, the
impact’ of .competitors on.their-industry, the impact of government regula- -
tions covering safety, toxicity, energy consumption and so forth. And.
what they want, or at 1€ast what they say they want, is an educational. . .
program.” .They want something with a beginning and an end, an .edicational
program which will take care of these difficulties. A program. to instruct. -
the ‘engineers -on"hew to do- their jobs better. T L
L A S T R . . R A B

. ~If -you ‘talk With the engineers they often describe the barriers to
applying what:they :know. They talk-about ‘the. company procedures that pre- =~
vent them from doing their jobs, from.talking freely to consultants, -and
of ‘conflicting demands laid on -them by their managers.  They identify new .
skills and knowledge of which they have become aware but haven't yet. - -
learned.” They have a different view of ‘the world. We detect quite a diver-
gence between what the engineers and workers ‘think is important, and what
the bosses think is important. -Each worker also brings to the factory
personal -problems, ambitions, and impressions of what ought to be-done. _
Loyal workers who put the interest of the company before their own probably
still exist, although I don't think there are very many of them. '

, In the modern corporation, no one relies on this kind of devotion.
People do derive pleasure from this work however, and it's been my experi-
ence that if we can show people how to do ‘their work -better they will
respond. But often they dé not really know what constitutes "better" and
‘they need credible clues' from the management. They are often acutely aware
of the'institutiona% barriers.in the company. which prevent them from doing
their work as well -as they cold, and many engineers will refer to the
politicization of the situation in which they must work.
B - ' ]

: I am reminded of a story I once heard from R.J. Miller at the time
he was President of the Ford-Motor Company and I was visiting him on behalf
of Dartmouth College. He said, "I was walking through the plant the other
day and talking ‘to an engineer who was designing a steering assembly on a
Ford truck. I asked him about changing the design to make it safer and he
pointed out to me: thdt it would increase the cost of that particular assem-
bly- by 35 cents. T told him that that's a small price to pay for the in- -
creased safety and protection of the company against damage suits and so

\forth." Then R.J. Miller said to me, "You know, when I left that fellow

'I realized that he had been with the company for 30 years and for 30 years

‘people have been telling him, get the cost down. He's seen Presidents. SHZQ
a

come and.go and I am pretty sure it's going to take a lot more than my t

~with him to get him to do what's good for-the company." : :

- In other words, the people in the company think they know what will
get them promoted and they need credible information from the management
if the rules have changed. So we have inserted a negotiation process be-
tween the organization operator, its bosses and the engineers. o

Thié»négotiatibn'is~not»to-be confused with the wage negotiations.

such as might precede a strike. Rather, it's a negotiation to help the
top management understand the institutional barriers to the application of

3. -
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knowledge which. they themselves may have unknowingly put in place, to under-

stand the motivations-which drive the engineers and the other workers. In
turn, from the negotiations—-the engineers will learn of the organizations'

~ needs and how to adjust theit .demands to those needs.

[_Tb the ‘extent that the workers want to become hd?e'vé1ua51é-injthe-'

‘organization and thereby get better paid, have better security, and ad-

vance their status and so on, theyywi11'probab1y.(and I say "probably" with

~high probabiTity) adjust their demands for education to conform to what

will pay off in the company. But they must be convinced of the company

needs and the sincerity_of,the.organization with respect to these needs.

If you ask'engfnéérs in industry Whét,they'think~théir‘needs:are;
most of them will talk in terms of getting the equivalent of an MBA be-
cause in'a very large part of American industry the route to success: is

“not-in.higher technology and technical -competence, but on the supervisory
Jadder. . . S . . AR

, ."fThe engineers need to be c0nvinced'0f,fhe company needs and thé  :
sincerity of the management with respect to these needs. The negotiation -
process is supposed to bring about an education of both parties. It may

.be necessary to use a consultant to help to make these negotiations more

effective. Because of .the hierarchical nature of most organizations, it's
difficult if not impossible for the organization itself to initiate the

-necessary negotiation proceéss. A senior vice-president would find it

impossible to convene a group of subordinates and say, “Let's level with L

~one ‘another.! ‘There is no- way that he could develop a sense of trust . .

that would bridge this gap. They would constantly be saying, "What does °

he really mean, and if T contradict him will hé in .some Subtle way cut me .
“down later?" - A : ' S : ‘

: . - There js just no way that you can create this mutual trust in a
pypical hierarthical organization without outside help.: In all organiza-
tions there are continuous struggles for dominance, usually carried out’

- under rules well understood.but seldom discussed. The competition for the ,

Timited number of positions of real power goes on-all the time and within
bounds it's probably important to the h2alth and vitality of the organiza-

tion, but it gets in the way of the negotiation process.

""So thé'ihfroductioh'of a new ﬁegotiation-process can be threaten-

ing and for this reason two elements seem necessary. One is that there

has to be an outside consultant and the other is there must be the support
of top management. If there aren't those two, don't bqother. Once the
organization and its people have .come to a better understanding of their
needs, barriers and images, one can Tink up to the potential educational

_resources. ‘We emphasize the word potential, because too many institutions

look instinctively to the universities for help, hoping to take off the

‘shelf courses of instruction that they need.

" Rather than discuss the development of collective action in ah-
stract terms, I am going to describe the experience of Bertrand Schwartz -
in setting up a system in France:for teaching statistics. - -
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The c11ent organ1zat1on was a 1arge corporat1on w1th many. factor1es
scattered around the country. The head of the corporation was concerned -
because he knew. his people didn't use much statistics. - If the approach
along the: lines of that first slide had been used, that is, to apply re-
sources to needs by means of a program, then a course of lectures would
have been set -up at a central place, say Paris.  The best profdssors in
statistics would have been selected and- eng1neers would have been sent for
six - weeks or one month or whatever, g1ven a crash course in stat1st1cs
and sent back to fhe factory :

o Instead, act1ng on- the advice of Bertrand Schwartz, the head of
the .company searched for and found in the p]ants seven. engineers who al-~
ready knew statistics. They had studied it in universities, but because
of various reasons w1th1n'the company they were not applying .it. These
engineers were: assigned to meet at a central location about once. a month ,
far a couple of days to discuss .among themselves what to teach and-how to
teach it. They began by selecting a book on statistics which,in their view,
contained the ideas needed by. the organization. They divided the book in-
to sections. Each engineer took a few sections and found examples from
the factory where the methods and ideas could be applied. They met regu]ar--
ly, they talked by telephone, ,they reported their progress, they talked .
with their consultant.- In this way, in about-a year they developed a new -

‘book built around the problems of their industry aimed at their own'prob-

lems emphasizing the’ techn1que5'wh1ch they, out of the1r exper1ence and

-know]edge, found he]pfu]

: “The professor of statistics from the university, act1ng as con-
sultant,helped them to 1nterpret ‘the: theory whenever they found the need
or whenever they couldn't handle -the particular problem. So at the end of
the f1rst year they had comp11ed the1r own: notes" for a textbook.

In the second year each of the seven eng1neers served as the in-.
structor for about ten -engineers at each of the seven plants. The 70
students were given notebooks and asked to search for more examples. In

‘this way they discovered new examples and found places where "the book had

to be rewritten. At the end of the second year therefore they had tra1ned
70 eng1neers p]us ‘the or1g1na1 seven.

In the third year the pres1dent of the company asked each. of the
plant managers to report to him what uses he and his workers were making .
of stat1st1ca1 methods now that they had a skeleton work force. This
produced a flood of applications.to study statistics and they had no
trouble filling up the seven c]asses with eng1neers who wanted to know, .

* & .

: In addition, the managers asked. for help themse]ves They were
now faced with a very difficult problem. - They didn't want to sit in the
classes with the engineers because they had grown rusty. They didn't
want or need that kind of ‘education. They were ashamed to expose how
Tittle they knew about these kinds of - ‘things. Of course, they knew other
kinds of .things but they had forgotten many skills. Their new sk111s re-
su]ted from the compet1t1ve situations to wh1ch they were exposed

: : ‘J 4
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The' consultant he]bed'the seven Jeadérsfto'dévise short coufsés ’

With different objectives especially developed for the managers. The ob-
Jective-was to show where and how statistical methods could be applied, -
but not to develop skill. For example, reports prepared by the‘engineer§

weré-reviewed and_discussed_as part of the manager's course. -

3

the foremen also wanted training. They were upset by ‘requests ‘to repeat

S0 many measurements. They thought they were being insulted. - So a special

‘short- course with different objectives was laid out- for the workers and

especially for the foremen. Naturally the objectives of this course were

-set through negotiations and discussed with the foremen. So-at the.end of -

‘the third year the company 'had a work force which contained 150 engineers

with a working knowledge of statistics, a staff of about seven who had ex-
pert knowledge of statistics and in-addition, most of the foremen and. -

managers had been exposed to'a statistics appreciation course. After that
' no special ‘efforts were needed. Many people started going on thedr own
- for advanced work at the university. - S C

This example of the introduction of a téchno]ogy.to a hierarchy =

- shows that there are four levels which need to be served differently.

-There are the manageirs who need a survey course which will enable them to
‘understand what the engineers are doing, even if they themselves can't do

N

it, and equally. important, what kinds -of support the engineers need in. -
order to get on with their work so that the managers do not become part
of the barrier. Then" thefe are the .specialists who need to be in communi-
cation with specialists in the university. Only a small specialist staff
is required. It can be involved in the company in teaching, in research

~.and ‘in éonsultation. It is the-.group. for which some "off the shelf" uni-

Versity'coursesjmay;we]];pégmds%,uséfulg‘ Then there are the engineers who
neeggto be taught: through:the-work.* ;The theory they learn should .be

- devé®ped in the coiitext of -the appljcations they are expected to make. :
~They will Iéaihvpest;iﬁjthejlarefpaft;Qf“théfeffortito discover the appli-
cations and tov improve how. tie: methods-are-implied in contrast to merely . -
#1earning-how it has been done by others. . And then there are the workers,

.especially the foremen who need to be given a qualitative understanding

of what is being done so that they can assist the-engineers using the new

.technology. . o 4 R S o

" "In developing these fbuh'leve1s;'a colTective actiohlcahithus be -
initiated in which the specialists, the managers, the engineers, the fore-

-men “and the consultants all play a role. There are quite .a few negotia-

tions between the management and the- engineers ‘to establish the ‘importance

~as viewed by thefmanaggment and- of the barriers as seen by the engineers.

“Then negotiations need to be held.between the teachers and students to see
that the objectives are each consistent with one another. sAnd then between

the managers and workers to-establish new rules in the event the technology

‘affects them. . -

" ‘Sometimes when a technology is very new, as for exahp]e, with micro- .

processors,:it may be necessary to hire an outside instructor. -Ihfsuch'a
case it's helpful to use two teachers, one from the factory who Knows how "

to make applications and a teacher from the university. .

.
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- consyltant.and has a reasonable repetoire of problems taken from factory ‘%%
“Wwork> if you can get someone like Elias Gyftopoulos, for example, to teach ™ ¢#:

‘energy conversion, it may.not be necessary to use. two teachers. But there !
are few academic consultants who really understand how things are done in

-practitioner because the problems of:applications, of getting things done : A

-relatively easy for a -teacher to develo

says,. "It ‘doesn't, you have to go and get it.%". ~ , o -

-.from the work they expect to. do.

oAl e

Of course, if the feacher from the university has been acting as a-

a factory or industry.: It's always. advisable to‘pair the academic with thé

in a particular company,.tend to be unique.

‘ We dwell on this consideration becausé one of the central'éﬁobi§m§#
of learning is transference, that is, the ability to transfer concépts from

‘one application to another. It's tempting for teachers.to teach only con-

cepts.. These are-most easily organized -for teaching purposes and it's
] p a.set of given problems, (That is,
"given this, find that.") These problems illustrate how, concepts -1ink -to
one’ another. However, while this approach is easiest for“the teachers, and
is probably well suited to teaching fundamentals, it leaves out of account
the question of how to apply concepts in real life situations where nothing
is "given." Most students are unable to apply their knowledge to the systems
they .encounter in their work. So often in industry, engineers simply do not’

~and cannot apply most of what they have been.taught. After. all, Tlife doesn't

"give" problems. You have to go and get them. I am reminded of a movie I
once saw on energy that showed a coal-mine with'a coal miner standing in’
front of it. Somebody asks the miner, "Where: does coal come_from?" and he

X

" Now, Tet's talk a little bit about the specialized problem of the
adult learner. For adults to be interested the instruction should be prob--
Tem centered and, if possible, centered onvprob]emshwhich'come;djrectly;

 Adults also want to participate in their instruction. . They want
their educations to be useful, useful on the job, useful in their personal

lives. = . o

" On the other hand, teachers have their own needs. They like to be
able to illustrate the things in a subject that they find interesting. . .
They want to develop in the students the same appreciation for. the subject
they have themselves. - They are very much affected by the history of , ,
mathematics. I[n early Egyptian times, when geometry was just being devel- -
oped, one of the students asks, "What good is this?" the teacher says to ¥
his slave, "give him a coin, he needs always to have some use for what he 5&1

L

learns." E

. ’I F

This liberal learning tradition which despises the utility of know]éﬁid
edge has had.enormous impact on-the teaching.profession and in many subtle "
ways you find professors promoting that view of knowledge. But adults don't
go for that. Adults and engineers on the job want to know how to make use ChE
of what they are taught. ' SRR : X

In the classroom-the.needs and desires of the students and the

LS
5
g

,

[

teachers, therefore, do not always coincide. For example, teachers have -

Timited time and would 1ike to be able to use examples from previous lec-

tures. . -

G,
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: .. But teachers’ and students can have a common purpose and it is with
respect.to the best way to achieve that purpose that they should negotiate.

- -Their mutual’ purpose should be to develop in the student the competence: to

. 'deal with the problems the students face. And*if the learning is to be -

- successful, teacher” and student need to agree on what this competence en-
tails. That's why I $poke earlier of "the inadequacy of the programmatic .
. approach to education. If you'have a program.it's not. possible to negotiate .

with the student. A program Provides a "take it or Teave it" proposition '
and the record. shows 97 percent of the adults ledve-it. Only about <3 per-

. cent of the -adult population-eligible for continuing education actually par-.

ticipates. o e . - -

- The students and teachers have .to agree not only on the -competence -
‘but how it will be developed. They have to négotiate the level of compe-
tence, the degree of autonomy the student should seek to develop, and the
style-of instruction with Whiph the teacher will attempt to ‘develop these °

- capabilities in the student. , B
.. .. Boththe teacher and student have an important role to play because
‘they each have different needs and different constraints, It's through a

negotiation process that they come out with the best thing to do for a par-

_ ticular group of students with a partitg}apgteacher in a particular setting.

.- There are several levels of .competence on which the teacher and
*student might agree. For.example, they'might agree that what the student
is to develop is the ability to understand what is going on when an expert
~in a field renders advice. .Another ‘Tevel would be the ability to solve
,"’5imple problems that.have been” sgt; that is, standard simple problems in
‘ithe particular field of inquiry,-or. they might agree-to develop .a higher
level, the ability. to work -routine problems in.the -field including the-
ability to extract a problem statement from an unstructured situation, the
ability to find théir own problems.. At an even higher level, they- might _
aim for the ability to work advanced problems -in the field including the . .-
ability to develop methods specific to the circumstances. And. for the S
highest Tevel they might aspire to the ability to push back the frontiers
of knowledge ‘in the field. . N : h . o e

' Now, these are different kinds ofé'competénties and it's important,
particularly with adu]ts,fthat#¢h§%§:be‘aﬂfﬁﬁdén§Q§ﬁdjpg”andqaﬂgood agree-
ment, obtained-via negotiatipﬁﬁbétwgén;the'teachgrs”éﬁd”fﬁg,;ﬁqﬂents,-conf
cerning the level .of- competency they:wish to atgain, “And-in.each o
this abi]ity_is'visua]iied;as'beihg:%ﬁplfed-witﬁﬁmdpe ory
is, more or less autonomously. Each Tevel. of gapability
in such-a way as to réquire supervision or to be doné:un

iy

- The teachers cannot impose thetrgoals -on. £iTear)
since aspirations change as the studénts Tearn mofr€: dbbitia::
cannot just negotiate at the first class meeting anﬂ{#ﬁg_ dy _
thing is-fixed. During every encounter'witﬂi;tudentgzg;;gyéﬁmay be a need
for negotiations as student ideas change. - Of coursej"1f there are many
‘students in the class and only one instructor,. it's evident that the instruc-
tor can't cater to very many different objectives.all at once. .To the ex-

tent that the instructor tries‘to teach each person-indivfdua]]y thequrk_-
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,1oad 1ncreases enormously. S1nce well rehearSed 1ectures g1ven year after
year cannot.be used, costs will rise. A skillful negotiator can use-the
:negot1at1ons as ‘part of the ‘learning process. These considerations -put

an upper limit on the student faculty ratio for successfu] cont1nu1ng educa—
t1on and automat1ca11y sets minimum costs ' : S

. Now, Tet me say a few words about- fa]se 1mages in the 1earn1ng
We. have talked-about the consequences of .inappropriate images on the part
of educational planning. - We have given what we believe to be a more appro-:
priate image and demonstrated how it leads-to an approach which differs
very greatly from the' usual academ1c program. I might mention here that.
at M.I.T. we have deve]oped a ‘Series of video tapes on these ideas which. .
-some* of you may w1sh¢to see. 1 interviewBertrand Schwartz in three tapes.
The first tape is called "Seven Barriers to Continuing Educat1on He
gives a 1ist of sevep problems adults face when they come into the class- -
room and what can be/ done about them. The second tape is called "Why
Continuing Education Is So Inefficient, and What To Do About It." The talk
that T am giving yo today has come from that tape : : .

- The third ape is .especially 1nterest1ng to me because it ggks,
“When continuing education comes to the university, what must change?" I
have mentioned-these tapes because it is clear to me now, having been in
both academia and industry, that we cannot Took ‘to universities as they are
now .constituted and operate for sat1sfactory solutions to cont1nu1ng educa- -
“tion.problems in these . national programs. Some universitiés appreciate
his fact and have created centers for cont1nu1ng education. Often:they"
‘are remote from the "real" university Campus and” function entirely by- them--
‘selves. In this way they often have a étter chance of being respons1ve .
to the real needs of adults, but unfortuﬁhte]y, being disconnected from
the centers of learning and research, they also run the risk of not be1ng
_near the frontiers of learning and knowledge

© As I said," adult learners come to ‘the 1earning experience with a
11fet1me collection of impressions of how the world around them works.
Unfortunately, many of our educational practices are based upon experiences
with the young and naive who, in the1r wide- eyed 1nnocence, seem to accept
what the teachers say

For‘example, one of the d1fficu1t1es,1n teach1ng the children of
the ghetto is that- while they may be ignorants they are no longer wide-
eyed innocents. ﬁThey already know enough to reject anything.they: cannot
use to their advantage. *» They -face real, live problems.‘ They are not so
protected against life's -probTems. Nhen they are in school if what they -
are being taught doesn't relate to the real world that they know is out.. .

“there they reject it. Perhaps if the children of the ghetto were very well .-

behaved we would perceive that .teaching them isn't.that much different. from
teaching adults.- At any rate adults already know~é lot and what they are
taught must either square with what they know or what they know must be
changed. So the first stage of adult 1earn1ng often needs to- be an explora-
‘tion of the 1mages the students already have % [

Adult learners are not blank sheets Qf paper .They are'already'
f111ed qu1te often with false 1mages Ce -:{_ o :
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.+ .~ Now, in the technical fields where the students may be expected:to '

- haye a good acquaintence with fundamentals we’ should.anticipate fewer false.
images, but even here %eVmust,be careful. For example, if you-try to teach’
“rélativity to someone who has been steeped in Newtonian mechanics for 20
-years you will find that it's a very tough job. - - .

. Intellectually,people can say the apparent velocity of light ig -

-independent of the speed of the observer, but most peeple trained in :
‘Newtonian .methods don't believe it. - They are stuck with an. jdea and they
have great difficulty changing it. - - - . - L. ,

. Or, if you try to teach quantum mechanical principles to someone
who studied:classical physics for a dozen'years it's difficult. They -
can't get over the notion that you can't observe something without.disturb-
-ing it -or you can't postulate even in your head both)positibn‘andjvelogity
of a particle. 3 S ' . - - .

"-"Oﬁfyou“may try'td get ajfrequéntist in brobabi]ity~thedhy3to.Under—.'
stand the meaning of - Bayes equation. It can!t ‘be ‘done. I-know, I have
been trying.it for 15 years. L - S L
_ or tky,to.teachfa-grOUp wﬁich7hqs.previously.spécja1ized~in éné]oghe 
.controls to design a digital control system. R - :

Unless you have tried to do these things you- may take too lightly- -
the significance which prior images have on subsequent. Tearning. And if .
‘there are problems with false images in physical sciences, imagine what the
barriers must be in the social sciences and humanities where the discourse.
is not so precise and d¥fferences in mental images may persist between two
“people unnoticed for 'long periods. of tgme,:emerging'bnly when;it's.neces:u'
sary to take a particular line of action. o :

Now, continuing education is eoncerned with getting things done in
-the environment in which the adults happen to be and therefore inescapably
linked to knowledge in'the social sciences and expecially the behavioral,
sciences. - In practice, we have to be conce with supervisory skills,
- organizational behavior and the like, And-fh these areas teachers simply.»
. must allow time to exorcise false images. - L LT
T We have-dsed'Eggsab{éf"images“,~ Perhaps. it would be better to say
"different images" because w& are not able to say that one image is false
and another image is true. The best we can'say is. that one image seems to
be more general than another,or more limited in its applicability than
another. SRR : _ R L,
..., . When teaching children we have many techniques.that force the .
child to develop images similar to those of the teacher: drills, tests, -
- routine; assignments, workbooks in which the students fill in. the missing
words ‘and diagrams. These are all techniques for programming the students
with the :same images as the teacher. Given the relative physical.size of
student, teacher, the truant officer ‘and given the force of'law, it's easy
to understand why this problem of differences in-images doesn't trouble the
~adult teacher with chi]dreh.q But with adults who .can decide to stay away

K4 .

‘5o .



”11t is a very, very-: tough barr1er and can t be swept - under the rug “Adults -
~are diffeérent. They decide what to reject. They have no need to satisfy

) in order toy.do. something:they want to. do.

S
‘

the teacher's 1mages Ch1Tdren learn because they want’ to please the
teacher and bepause they.can't get out of school: They"are.not problem-
oriented in thé‘sense that they want ‘to get spec1f1 ' 1?- 'of knowTedge

; Very few ch1Tdren see schooT as appTace ‘to Tearn how to deaT with
T1fe ‘s problems. To them school is a pTace to go to get ready to go to
another schoolwhich won't accept them unless they have done well in the
first schooly Bertrand Schwartz gave me a view of the education of chil-
dren in Frarice which T think applies. equaTTy to -our own country. He’ sa1d

"I 'see two sitreams of children.. .The first stream comes to schooT and
‘doesn't beliaye. what the teacher” says, doesn't think schooT is important,

doesn't pay.much-attention, doesn't learn very. much and is passed on tothe-

" next grade because the time has come to be passed onto the next grade. ' In

that next grade. they don't recall much from the previous grade so what the
teacher-says doesn't make any more sense. ..They go on that way passing

~from grade to grade and :at the. earliest opportun1ty they Teave -school.

Then they go to get a job which doesn't requ1re education. That proves to _
them that they were r1ght They reaTTy d1dn t need the educat1on 1n the :

_y.f1rst place.

"The other group be11eves what the teacher says, tr1es to Tearn and
has an advantage in the next year. They relate-better to the teacher be-
cause they are now the best students and they have re1nforoed their behavior,
they continue willingly and they go as far as they can in education. They '

" .they get jobs for which education is requ1red and that proves to them that

they were r1ght "

These two streams ex1st side by side in French and Amer1can soc1ety:
But if something happens in society that requires re- -education then there is.

"just no-way that you can persuade that first group that going back to school

is the way to meet T1fe S probTems And they are the most numerous qroup

“In our soc1ety we have made 1t eas1er to"stay? in schooT than to go

~[to work.. Therefore 'many people stay in school and get passed along. They
‘really don't believe what the teacher says, but they learn how to survive

arld get grades. : When they get out of school-and go to work -they often d1s-f
cover that what they were taught in scheol" gave them a nice background? but

doesn't obviously solve any of their probleims. = Such peopTe do not conceive
= of going back to the classroom tersolve real probTems If you send-thém-

" to a cTas room in -academia;, as th1ngs now stand they will probabTy be con-
firmed j

theqr susp1c1on that it's not a pTace to soTve T1fe s prob]ems

ld m

There is an except1on If ‘adults enroll ina degree program they

© . may consider that the degree is very important. - They will then jump all

of the ‘hurdles you put -ir frant: of -them in order to get that degree.. This ..
is a-return to a ch1]dhood°re1at1on to education; and is not a. heaTthy

-s1tuat1on

AduTts w111 be ready to Tearn when they feel. that'what they are

offered will heTp them with the1r probTems, as they understand them Other-‘

e .t
-’, . . . .
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ﬁ;?ﬂ%ﬁéﬁfﬁeyfhave-bétte thijgs .to do.with their timei,~That's an ‘important .
~w-constraint for anyboi’hwﬁo is going to design.a'coﬁiinuing edycation pro=;
. gram. o .. . - . \-:‘.._.' “.-,"’"— L . B . - . , . ~ R . S

.H.Sojthesé'two_prob]ems'of'adult_leanners, motivation.and prior. Ll

: images,.presentfthe,tqpcher with'a’new'sitUagipn which cannot be resolved . e

With recourse to.practices that have already 'been used with children. The . .

< adults;will stay away. It takes negotiation and discussion as a built-in
. part of the process..-. - ’ : : L

DU One]mbre'thing.f_TeachingLadults to fdhction'mbre_éffettfye]yfiﬁl

their places: of work requires attention to factors that do not occur-in:‘ sa?"
, the teaching of:young people. To.keep their attention, the focus.must be: '
- on the ‘development of competence to do things which they. find useful in
-their daily Tives. Theseé cannot be predefined by’ the teachers.” -They have-

. to. be defined by the students. O R ' '

¢ . . The most useful way to-determine the' competencies required is.to o

Z+’start with the problems of the woik-place and these problems are:both tech- . -
. nical and institutional. So we'haye to have'inVoTVement._ifﬁﬂdg;dfﬁthe |

bosses, of.people who have studiedthe institiition and the organization . = -

‘-_and.the‘pﬁpbﬂéms'of'app]ying knowledge:  Consultants can help“to: deyelop - . .o-

\

the processes -of. negotiation, but in“ithe end tgggorganizationihasgtqgtake i

- on.1t$e1fytg¢.reSPQnsibility‘for*dgfihing-it;gOWﬁfprdb1ems.f‘_ >

- —

[N

how to apply’knowledge, and in teachjng~how to.apply knowledge -
we have to take into-account the realities of“the work-place.:” - -

f_jg'yfffﬁkfn”guCCéssfu}3¢dntiﬁuing education we must nbtﬁon]y teach knowl=
ed%e.but

. Thése‘brincip]esfhave béeﬁvhSéd ih'ouf.approath to.the development |
.- of Project PROCEEB and I hope that in-the future discussions of the Project, . .
you will be .able to see clearly how these.p@ﬁgcip]es have.been used_in_i v

. .guiding our development. - R

| gThank_you,}
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i»* , EFFECTIVE METHODS OF DELIVERING APPROPRIATE INFQRMATION::"~
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: 7 .Last week: I -had-the Pleasure :to Spend some time at an M.I.T. ~
Meeting.in,NeW‘York'City.¢aT1é¢;ﬂIﬁé}Engrgnyﬁéllenge, the Management of.
Uncertainty." This was.an:M.I:T.:'symposium for corporate decision-makers -
ﬁ\he}d;in;ponjunction'WitﬁﬁthejrglndustrﬁalyLia{%qn_Prggrgmfgnahﬁhe'AIUmni
Jcenﬁgn;'f-New)York;'-At:thaﬁ?meetingTtheré”werévseveii]gbhperésreviewing
“the:pr leMS.dfgthe.U,S,;gﬁgigygSithatiqngga;ﬁroblem which .we have seen,
and & wggﬁQVeHSEen'thi§ﬁm0rning; which stems from the fact that we as a.
" nation:‘consume too much ‘epergy. . We consume too much of the energy we . = -
‘consume_in the form of 0il and’gas, and given our production and conversion -
~ options, too.much 011 is. and will be imported and in the future too much
- 9as will be imported. i et Lo T T

5

. sions, . He must reduce some consumption growth rates. ' We must raise

- domestic.oil production. We mustvihfsé7ﬂomestingas_prOdUctiOn.LﬁNefmusti
_conyertfo alternate. sources-such as:coal. -and.nuclear energy. - We must -
minimize“admgnsgyggqpqmic“jmpact’onﬁthéfhohsﬁmét?\-we must develop-gther
alternate sources:suc¢has shale oil;¢oal, gas and:fusion power and: we

“must conform to-realistic.timetables and orchestrate all of ‘the abové
facthsfbased"thtééhnblogyfléadjtimés_and'economiC'fathfs;; The MUI.T. .
. symposium-was held:December 8th #n-New York City. “Thé day before, Enérgy -
-Secretary James,R:Cﬁthiésihgéréﬁet.in‘the‘tity'withﬁth"CbﬁfebéncE{Boards&;;
‘a meeting'with;abQUff400ikeygbu§jnessmen; e e B

"iﬂ,:Obviou$]y,'fhe.dverailgsélutiohktb the prﬁblém"ﬁaézsevéréi'dimen-TJifﬁ,'

. The Conference Board isa nom-profit organization wirich Seeks: to..
‘Promote broader' understanding of business'and.check,mattgygf RTREIE

. - At that meeting the Energy:-Secretary warned of severe: economic..". -

“trauma-of tfie sort we have not witnessed in this country since“the great:.: .
'depressionifithe energy problem were not quickly.considered to be'a key:

. factdr <in:the reordering of our totaT’ economy. ST e

R

<

i+ ¢ The Secretary indicated-that"the 1980s. could bring massive unemis
pToyment, accelerated inflation and an’ iiipossibly large balance of payment ;"
defigit that would undermine, perhaps,“the entire political system-of the " i -
United States. As he put it, this 1§ a chronic problem; not a crisis. 'The . .

fundamental question is no longer what to do; the-problem is getting serious
.about it. In spite of that call.for-asserious program,  Secretary Schlesinger
“pointed out that for the next few years.it was his prediction that there . ]
_would be Tittle change in-the nation's fuel mix; reasonably. stableoil . .  °
- prices would continue, there would:be.somewhat;higher‘natugql'gas prices}and EAS
a gradual diminishing of the:supply of natural gas:available to industry!

O The first point I wish to make is that in both of these conferences = .
we: find this . .chronic problem does not allow. for anv immédiate or simplistic
solutions, - On the other hand, a 'general conclusion of :aJl-'of. the.confer- ' . .
ences,_and. analyses seems to be the .necessity to change people's and SR

.organizations' behavior. . If we could change pepple's:behavior. toward con- "

“servation, if we c0u1d_chaﬁgefattitUdQ§'tQWard-ké]ativély'mfnor~iﬁy§§tmgntsf.~;~




a ) A . g
. . * v ) !
in energy eff1c1ent space heat1ng and transportat1on systems, 1f e cou]d J
change pr1vate sector attitudes and promote more adoption of: energy effi-

cient manufacturing, if we could generate programs of regxonal cooperat1on,'ag

we would dramat1ca11y ‘change the overall rate of qurgy consumpt1on in the
. United States Indeed we wou1d no. 1onger have the spector of cr1ses of -
- the 1980's awa1t1ng us. - - . e o N j

: ? d..,’ " B
e L . . ,

SR emphas1zed the phraSe "change 1n behav1or,“ s1nce th1s is. 5
exact]y the-psychologists def1nit1on ‘of: ]earn1ng 1t therefore seems. tq
me-that the chronic energy, problem has: at"its .core an-education problem.

A system is needed in which:ve can quickly and efficiently transfer 1nte111-~:?

- gence related to. actions to, be taken in th1s eneroy area and in other future

o . shock problem areas. . - e . T i : ol f-

Nhen one ment1ons this" approach “more . often than not the reactpon
s that we can't wa1t that 1ong Educat1on .and tra1n1ng are long ‘range -
so1ut1ons and this is-a“serious problem now. y1.wish ‘to: advance the - genera]
~thesis ‘that effect1ve methods of .delivering® appropr1ate 1nformat1on are
- increasingly pract1ca1 New methods aré avdilable now.. They are .increas- .
ingly:cost effective. They canm he]p .genérate.a U, S. ]eadersh1p position
that not on]y helps to solve the energy- probJem but also.js"a positive con- -
.tribution 'to: dur balance .of" payments: problems, and given appropriate federal’”

53“}]eadersh1p it‘would actually be possible to- launch.-an* Eneigy Education
S Manhattan ProJect wh1ch cou]d so]ve the chron1c energy prob]em by 1984

e Over the past seVera] months my own organazataon has been mak1ng .

- a study of alternate technologies which cauld be. used to "deliver the con-

tent of a national energy education program. Obviously, while’ print med1um '

cremains a, hlgh1y effective and. cost efficient de11very mechanism, mu1t1-
“media and- computers are’each year’ advanc1ng in-their-effectiveness and,

capab111ty The role of the computer in both the classroom and the 1ndus-.-f‘ _
trial learning center continues to expand and. expand rap1d1y *From ‘pioneep-. -

o

ing support by- the National Science: Foundat1on ini” the 1960s. . the ‘number-of:. fV

-, computers used for instruction has'grown: te the po1nt thatftoday almast. two -

]T}1on students in the Unitéd States now:have" access’ to. system§ and"courses
at'schools and- un1vers1t1es and- tra1n1ng centers acnoss the nat1ona:z "% B

i At the same-time: new audao v1suaT med1a such as 1aser v1deo d1sk
_ystems, hold. .promise:for Jow, cost’ 1nformat1on centers in. the-1980s" .. In-
:“order to evaluate’ the: status of these media and eva]uate ‘the’ poss1b111ty of

L computer tracking and ‘diagnosis of ‘achievement and _module se]ect1on,‘a ;
‘survey was made of the state of—art of var1ous a]ternate techno]og1es to RN

pr1nt » ,...~vﬁ C : .é,__“' e

.

I wv]] br1ef1y rev1ew some of these 1mportant techno]og1es and how B

they may re]ate to the PROCEED system ';~ _;, T g % _~_.

The f1rst sl1de* we see the numer1cs 33; Th1s happens to be my

. ﬁ

":_\.f.; . 7“v N . . ~.:' LI . .
- su T Al P . co . . " Ve e -

:(*:‘" v bt T . s 'Jf . A

bu51ness address 4n H1oh1and Park New Jersey,tbut more 1mportant1y th1s : :;

.y -

e

\V'? i ‘Dr Brudner s sl1des were 1n po]or and cou]d not a]] be reproduéed nu
: S this set of_proceed1ngs econom1ca11y.;._}‘“; Lt R UESS




1s tha read-out from three of the Six d1glta1 indicators of a Texas Insbru;
ment 1200 pockbt ca1cu1ator When T explored digital ‘read-outs teh years

» ago we had to spend about $60 to produce a single Nixi-tube read- out and:
-power supp1y or about $480 for an. e1ght d1g1t read- out ' '

. The T. I 1200 can.now be purchased tor about $7 and of that, on1y
about 48 cents’ goes 1nto the cost of the’ read out. NS

; ¢ [

: . The poqnt ﬁs that in a s1ng]e decade the cost of read1ng out 333
- i$. one- tenth of\one percent of what it was ten years-ago. In other words,
within one decade it is very,poss1b1e far technology to change the. cost .

; eeffectiveness of a system by a factor of 1,000 or equ1va1ent1y 100,000 . *W

percent ) : ‘ A

€ ‘

4q Keep in; unnd ;hat most financial’ peop1e, as we have heard th1s ‘
morn1n2, and econom1sps, -think a few hundred percent is an excellent re-
turm i equ1va1ent t1me’perlods. .

‘ I be11eve th§t there are techno]og1es that are now -in late stages
- of development or early, ?tages of - ‘pilet production whére equa11y as s1g~'
~n1f1cant«changes will occur -in the next decade .
‘ For examp]e “there now ex1sts a process “for creat1ng mod1f1ed :
. vinyl f1T The. fi]m is embosSed with. Titerally billions of bits of etched '
_;1nformat1on etched ‘intelligence, and is produced at the Thompson C.S.F.
Corporat1on in France as part of its video disk system, the TTV 3600. This
~ s g, system for optical recording and read-out of video signals on a laser
v1deo disk. Most of you havé heard about the Philips MCA System. How- ~
" ever,: for instructional and educational use it may be the Thompson CSF
System.that is, more appropriate. This is because they have stressed the
- ‘education and training markets in developing their system's concepts. -
Work began in 1968, as' you see, and-Tike the Philips MCA System they ‘have
-a solution, to the problem gf igh ders1ty, -video and .data-storage. = The
'd1sk ach1eves fast randomxaqceSs and 1nexpens1ve dup11cat1on

' . e

For the reporting. we produce a software med1um which is exposed to_"fg.¢s”

"fv1rtua11y no mechan1ca1 -contact and therefore just about zero wear. For

- thetoptical video disk, additional advantaqes are slow frame- or stop frame
W1thout t1me restr1ct1on ' :

h.._

. *. Lo
. ;

’ S1ow motion, fast mot1on and 1ongw1nformat1on storage 11ve on the
d1sk ‘and- 1iterally un11m1ted storage 1ife of ‘the 1nformat16ngon the. stampers
that are used to make-the disks. : , :

B Thgre is now direct. record1ng of frequency modu1ated v1deo s1gnals '
.on the engraved tracks that make.up ‘this disk.: The d1sk revolves at 1,500
-RPM.in Europe, based on their 50 cycle per second AC current,at about - ‘,‘
1,800 RPM"in. the United States with 60 cycle AC current. The engineering
preproduction prototypes shown o‘ the Tompson CSF- player ‘has many contro]s,
but only to allow™for all of the instructignal adjustments or complex modes
described ear11er in some of the papers, such as Myron Tribus review.

The product1on model however, will have only three contron
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witnessed the test of this unit in the United States two weeks ago, and) :
pointed out that a continuous spiral track, spiraling inward on side A,

the top surface of the disk, and ‘starting from the inside and spiraling
outward on side B, would allow for a continuous recording of our informa- . .-

. tion on” the Thompson CSF disk. This is possible since the laser beam.can

. nature of the system. The length<and‘spacjng of the micro-pits, as they o
-are called, that are engraved on the plastic, varies in-accordance with the-
~.FM Modulation of the video signal.. If you think of an area the size of‘a“ __ ,

be focussed at either of the two surfaces in spite of the transmissional

,'pinhead”there‘are about one million micro-pits in this area. o

" Each revolution of the disk corresponds to one television frame.

I'héve information relating to the disk production technique, but T-will '
not cover that here. Suffice it to say that the process very much resembles - .°

‘conventional vinyl -audio recordmaking, and the materials cost of producing:
a video disk in large quantities, say over 1;000'c9pies;run about 60 cents.

. o . . . . . . L .
These are .some systems diagrams of the process. = P
YW o .

o .. (See slides 1 and 2.) .

This is.video intelligence detection and for balance I do also
want te describe the Philips MCA laser video disk system which is quickly
approaching production stages at a former Magnavox plant in the United

States. This system is quite similar to the Thompson CSF one. It is the
. better known system. It works on a reflection principle instead of a trans-
<‘-mission'princip]e through the disk. : | : - 3

-

-The quality of}video;presentatioh'in both thesé systems enab]es
reaching the:theoretical maximum quality of our NTSC television trans~

mission system. In other words, ‘one generates a literally perfect teled .

- vision picture with either of these systems.

RS

- I would now like to move on to the computer side 6f our review. .

fﬁ If we begin- 1ooking at a 'Sperry Rand UNIVAC Cqmputer‘System,‘we‘can get soﬁe ”
"~ idea of where we are and where we are heading -in the area of computer

systems.” If you add up all of the computers in the United States thg'num-'
ber is quickly approaching 100,000. ~The total dollar value of these systems .~

is about $37-billion. This infers that the average electronic data pro--

~ cessing 'system and - its pheripherals costs about $370,000. I believe there.. - ..
~ 1s every reason to believe that the newly emerging intégrated circuit tech- -

nology shown in montege in the next series of slides will produce an equi-.

- valent computer system utilizing ship” technology and bubble or disk memories - .

or combinations of both for about $1,000 or less within the next decade.® - . J

- We have doné from bbxes to cards to chips. From small scale integrated’’:

cirquits, as the trade refers to the technology, to medium size integrated
circuits, to large scale integrated circuits in the past decade.

v The compu: 2r system of the future that I am4refehring to, could
and probably will be éwned by just about every graduate engineer who is
,interested in continuing his education. - e

_.A\ )
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. quickly become the fourth R in edycation in the 1980s!

Lo, ST

_ If we Took at where computers are impacting on management and dis-
semination systems at present, we first see the newly developed computer

~controlled typewriters. Keep in'mind.the IBM Slectric unit was developed
‘with computer control in mind. IBM has successfully modeled the office of .

the. future around the so-called techn1que of word process1ng as it app11es

. to the generation of pr1nted text.

PrOJect PROCEED will probab]y ut111ze th1s approach in 1978 next

: year, for it's 1n1t1a1 modu]e deve]op1ng product1on

' N1th 1nstruct1ona1 computers we possess the capab111t1es of mu1t1-‘a

_'med1a'de11very systems and computer managed instruction. The professor is

backed up by a large amount of instructional:content on audio tapes, s11des,

- film strips, single concept films, TV tapes, workbooks, etc. And.even
- communication systems are adjunct to the overall Tearning compos1te These

systems are’ called computer managed instructional systems, since thé com-
puter ‘system concerns 1tse1f 1arge1y with the adm1n1strat1on of 1earn1ng

. The West1nghouse PLAN* System (Program for Learn1ng in Accordance
with Needs) was the first national CMI System with data process1ng for

thousands ‘of students spread out at dozens. of locations in-the United States; ‘i

all tak1ng p]ace overn1ght at the Measurement Research Center in-Iowa City.

" The computer tutor or. CAI System is. more fam111ar, for examp]e,
the Plato system." , Computer ‘networks are growing very rapidly as - sophisti-

. cated terminals are be1ng developed.. A key development®is the fact that

more and more students in the United States -are becoming computer literate.
Indeed, reasonable, (I stress the R) reasonable ‘computer E1teracy will

onsider the
Phiiladelphia School System in this presentation prépared by the Bell System~
for its corporate account executives. Bell and AT&T represents a company

- which has developed a short presentation you are about to see w1th en11ghtr

ened se]f—1nterest in m1nd

.[The audio. transcr1pt1on of the presentat1on fo]]ows 1

-~ There is an Amer1can_c1ty where computers enhance the 1earning“'

effectiveness of thousands of elementary and secondary school
- pupils every semester. A city where children learn.at their ?Wn
 best speeds, basic skills in.reading, mathematics, science, ‘
business and social sc1ences A city where children are computer
- Tliterate. "The city is Phi]ade]ph1a, typ1ca1 of large urban. school
‘systems across the country.* Cost-conscious, budget-tight, act1ve1y
~ and continuously searching for ways to do more.for the pupils at -
- less cost per pupil. Teachers and students express overwhe1m1ng
support for the added effect1veness computers prov1de

: ”Computer BasedLearn1ng Systems refer to the various means by
.whicn the -computer is used to enhance the instructional process
. They enable students to work at their own rate of speed,-assuring
~.each student the education best suited to his or her needs. - They
do free the teacher fromvrout1ne clerical tasks allowing them more
. _t1me to work w1th the 1nd1v1dua1 student S - -

'
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'Dramat1c p1oneer1ng str1des have been made through the competence
~ and vision of educators such as Dr. Sylvia Charp, Director of
o Instruct1ona1 Systems for. the School D1str1ct of Ph11ade1ph1a

‘"Thedemands of computer programm1ng re1nforce des1rab1e mathe-

.- 'matical methods such as organizing information, analyzing pro-
. - cedures, systematically checking answers, and finding the errors

s It allows the students to explore mathematical concepts. The
- students use the computer as a tool to- help achieve the various 3%
~objectives of mathematics and science. Simulations are of special -

interest to both mathematics and science teachers especially as

- . .they 111ustrate concepts which cannot be done An the c]assroom."

~puter in 1966. It is now enflorsed by the Natipnal Council of S
. Teachers of Mathematics, and\Mthe curriculum has been revised to

° -include computer usage.’ Mathematicsris-now on]y one of‘its manyi-~
" applications. - - ‘ C K ' L

| The Schoo] D1str1ct of Ph1lage1ph1a .became . 1nvoTved w1th the com:

"Testresu]ts do.show that the use of the computer does enhance oy
learning. We wish to make students Computer Literate, - In our
school system students in the 8th and 9th grades in all of our
schools do have the opportun1ty to become a computer 11terate to
-understand the computer s. role in the1r da11y Tives," :

: Today s educators are Took1ng upon-the computer as a’h1gh1y effec- ,
. -tive ‘teaching tool ... a way to extend their teaching.skills. The -
" Bell System recognizes the power of this medium ... and we are
¢ ready now with systems to help you make use of Computer-Based
B Learn1ng in the most cost- effect1ve way.. -

+ In conJunct1on with this program, Be]] System has “nNow prepared an
'overv1ew for high school students on the subJect of computer literacy and .
‘literally millions of our high school seniors over the next year w111 be.

exposed to bas1c or reasonable computer 11teracy concepts :

. The next three 111ustrat1ons show the network: poss1b111t1es wh1ch
1 wou]d rather not go into detail about here - We nﬂy.use them at the -
workshops ' - o ‘ ‘ ' :

As an aside there have also been dramat1c deveTopments in the
areas of computer animated- graph1cs, and in computer contro] devices. that
" are also touched upon

: _‘ 1 wou]d 11ke to conclude w1th three sets of curves. The f1rst _
. curve shows the market over the next three years, 1978, 1979, and 1980 for_a
what is com1ng to be called home computer units. '

v ¥ (See sTide 3.) w0 "%_u--‘.
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Th1s market ‘has already reached a level of about /$787m)1hon a year It
will grow just in the next three years to approxmate'ly $‘I75 mﬂhon a -
-year, roughly 150 percent growth IR u/ L ,
Yesterday s New.York. Times f1nanc1a1 sect1on reference this spec-
tacular arowing market DR C , L
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: _ The next series of curves indicates the. drop in price that:ijs .- = '
taking place as these tethnologies are increasingly being,applied. (A .=~ . .-

$30,000 system in 1975 is going to cost just a few thousand dollars by
- 1980 and by 1987, as I indicated earlier, the system witl' be well under -

. $] ,000- 2

&
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1de show1ng the overa11 growth of ‘the m1cro-computer

, fecent deve]bpments in sateﬂ11te and Taser commu-

: ’ ! “fy-major: ti s1ﬁ,that these techno]og1es can have
great s1gn1f1cance~with espect nat1ona1 chron1c energy. prob]em

,,echno]ogy, the United States
3 ¢ of payment contributing over $1- .
Ome $3 i}Tion worth of equipment in this area.
Thus, not‘onﬂy“do we' have tH jortunity to build up a de11very system for -
energy qpnservataon rnformatﬂp [ '. ‘
offset some o, th

'same time we. %pul
&

_edito devedop over the next- sévera] -years.. This br1ef i

use of our: 1eadersh1p in micro- -

Y
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\
~ " Keep in mind[that in 1949 theréAwere”TZ'compUters in the United °
States. - By 1960 there were 6,000 computer systems and now there are about ,
- 100,000. The rates Of-production'andfuser are increasing dramatically. .
. --~Leafning;statfons in industry or,at-éohé[1ibrary-center'of the
future may well be an economic and- factual reality within the next .decade.
~ As Lester Brown has put it, "We may be on the'verge of one of the great
‘discontinuities in human history. Those who think that the final quarter
of this century will..be merely an extrapolation of the third will be.
~seriously disillusioned." e e o
* Thank ydu. i A - B
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: Pfofessot Lawrence B. Evans

program:toAdeve]ppva3neW-approach to continuing education. -

until abglt -the middle of 1979.

‘tinuing. education:into Project PROCEED. The
, .forggontinuipg educatiop: S e

- PROJECT PROCEED: DEVELOPMENTAL HISTORY

- .. The name of the Project, .PROCEED, stands for Program for*Continuing
. Engineering Education. It was funded by the National Science Foundation -

in 1975 at $772,000. This was for the first stage of a rather ambitious .

oW

“o0 e anticipate that this first’phase of activity will probably ‘ex- -
tend forabout three and a half years, or in other words, will carry us

- . 2 3
vo o SNy

The Project:i% centered at M.I.T. -and is administered there, but

R ¥ not, as you ‘can see from the presentations this morning,. an MJIT. -
- effort. Largely the work is a national effort. The work.is going on all - .
. _~over the country.and an important stage of our.whole Project involves the: -
" formation of a not-for-profit Consortium of industry, professional societies,
Mniversities and.industry to help in. developing and disseminating the . ..5.

: In addition to myse]f,:;hére
Directors. of the! Project. - <
" The next s1idé 1ists some of the things that motivated us at

A M,T;T;‘anﬂ'the National-Science Foundation. tbo turn’ our §ntiérest in‘con-

are thrée: important needs

-The nation.'needs means for enginegrs to move from one aréa of
specialization into another as national priorities change.
.This:is’particularly evident in the.early 1970s, - as we Saw
;the space program'declfné.We*sawAthe‘po]1ution.become.important,
.. /energy problems become “important; = : S :

‘2. Employees and employer§gneed.td atquiré_techniéa] expertise in
- new areas.;mThatfs.a frequent need; and Lo

3. Individual engineers need to keep'upeto-date,(maintain the
- currency of their knowledge and 'skills. "They need to_enhance
- -their education. " They need to obtain advance degrees in some
cases, and they may wish to diversify their skills to modify

2

_ nhaterials. TheProject has a Tot of everything. It has a lot of directérs,
,_J‘t".-hhg_fthz:ge: of us, - o - S T R

career paths .and in particular, again, some of the work that . .

was going on.at M.I.T. in the early 1970s- indicated that

works as. they approached their midacareer_sitUation.

64
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engineers .in particular had problems in remaining in technical
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It was quite ev1dent that- the ex1st1ng system of cont1nu1ng educa- :

' t1onﬂWas not adequate to meet all.of these needs. Professor Tribus: explained,

1 think, many of the reasons this morning in h1s talk. If we look at the
dynam1c efficiency of: the cohntinuing education process ‘it would be at least
an order’ of magn1tude Iower than anything that.Elias Gyftopou]os presented

.. MOTIVATION

s : - v ' .

: NATION NEEDS MEANS FOR ENGINEERS TO MOVE FROM ONE AREA OF
- SPECIALIZATION TO ANOTHER AS NATIONAL PRIORITIES CHANGE

. . . .t " '5 -
| : EMPLOYERS NEED TO ACQUIRE T CHNICAL EXPERTISE I-N NEW AREAS

‘_;’._ L

- ‘ENGINEERSENEED T0:

N A,INTAIN CURRENCY OF KNOWLEDGE AND SKILLS
ENHANCEEDUCAHON'PS'*

. OBTAIN'ADVANCED DEGREES -

Eo- DIVERSIFY SKILLS TO MODIFY CAREER PATHS

=~

o
[} 4

. supev: ..

4

, ‘So, out of all these needs we - and the National. Sc1ence Foundat1on -.'
dec1ded 1t was worth try1ng -an- amb1t1ous new approach to see 1f we couldn’ t?

P Lo e

A Bas1ca11y our’ﬁdaI is to deve]op\and test a new system of cont1nu-Ip Q
1ng education, but it -also has a number of characteristics: of the ex1st1ng P

»  appfoaches, €.d.,. university short courses, company short.courses, pro-.
-+ fegsional society short courses, going back to universities to get a
degree, Tearning it on your own from a droom that makes the ,traditional

approaches ineffective. The PROC ED system is to have at 1eﬁst these _‘ﬂ ‘t:

1mportant character1st1cs

F1rst and most 1mportant it's to be modu]ar That means- that‘the‘ ‘
: mater1a1s to be Iearned are to be brokeh up ‘into small bits or small pack-> '
-~ ades” so that they can be put together 1n d1fferent forms ¢) they can be_ ‘
eas11y mod1f1ed and adapted : : : e

‘ Second, a. system is to be 1nd1v1dua11zed That means 1t will per-:.
‘mit individual learners with individual needs to go to the system and Iearn“
what they need to know eff1c1ent1y and. effect1ve1v : .

Il



. o It's 9ot to be read11y access1b1e The prdeém w1th*many courses
.~ are ‘that they are*never given-at the time the persogk;eal ¥ needs the in- |
- ~formation to- solye’a’probien on #he job. "Wé“are Towking.for the. PROCEED

. System-to be Hccess1b1e a]I over the country ‘at the ‘time and pIace that
““1s convenient ‘to-the user a7 ’;; ¢

“iﬁﬁfﬁg g probIem centered and: th1s aga1n'wasianother key
s morhing. Character1st1c of adult. 1earners 1s the
1 flearn be reIevant to probIems that they face

..
¢ Lo .

<

T;need that what:ch

o Addresibngﬁpat1dha1 needs is another charac§Qr1st1c requ1red be- :
_ '.:cause'of fhe factqu,t we-“are developing the program*undet National Science -
7 -Foundation' suppor afld ‘in order ‘for the Foundat1on to® sppport 1t it needs
© to be d1rected toward probIems of nat1ona1 }mportance

\ . "

) , Further, lt must\prov1de the potent1a1 for cred1t or cert1f1cat1on

£ because ‘we ;find that users willsnot use-a System of education unless they -

% -.can get some tangible credaqy1n add1tjon to the credit gained from s1mpIy

L 1earn1ng the material, . or-ﬁk Teast there will be a number of users for. wh1ch

+ . .the issue of credit is important. 'So theSe are-at Jeast some of the. major

. ]ycharacter1st1cs that the . PROCEED system should have These are, 1n effect
e 'what you m1ght say- the reqmrements of; the system are. : .

_ The goaI of Prooect PROCEED is to try and deveIop a system of th1s
,-type and then to assess .when such a system could -be cost- effective and -
"seIf—susta1n1ng In other words, it m1ght be possible to develop a-very p
. effective syﬁtem but it m1ght be so expens1ve that no-one could afford it..
And S0 the 1ssue of econom1cs 1s very’ 1mportant in our -work. '

.& ,. o oL L. . '__ B

GOAL OF eno;:scr _Pnoce'eo. |

.4‘ ”

TO DEVELOP- AND TEST. AN INNOVATIVE NEW ‘SYSTEM OF CONTINUING
EDUCATION WITH THE FOLLOWING CHARACTERISTICS

% MODULAR . e e
- . INDIVIDUALIZED- . = o N
- READILY ACCESSIBLE - - - SR .

. .- 'PROBLEM-CENTERED | EN
- ADDRESSING NATIONAL NEEDS " ‘
IR POTENTIAL FOR CREDIT OR' CERTIFICATION

.. ANDTO ASSESS WHETHER SUCH. A SYSTEM COULD BE COST-EFFECTIVE L
', ANDSELF-SUSTAINING o
i B SLIDE 2 -~ o
| 66. q *
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o Let s 1ook at the nex.
of the PROCEED system as 1t ha

L ADAPTIVE REFERENCING S

- INDIVIDUALIZED WAYS OF: USING SYSTEM R

- . - PROBLEM:SOLVING HELP BASED ow REAL INDUSTRIAL
* -~ . FOBNDATION OF THEORETICAL suppon'r WHICH usen e

MAY EMPLOY. AT HIS DI$CRETION . :

SLIDE 3. e PR

Others w111 be gO1ng 1nto a b1t more deta11 ol _how t e ystem w111
actually be used.and what some of the major: components are;. but: here‘are
.what I.consider to- be the unique features of the PROCEED system, N

’ X,

" The f1rst un1que feature is. that 1t S to conta1n what we ca11
,adapt1ve referenc1ng This means that when someone comes to the system
to Tearn something, to*qet a piece of ‘information, it gives. exact]y as' Na:‘ﬁa
,much information as was: requ1red In other words, 1t’ ‘adapt1ve to meet
the needs of a user . _ RUEIEIE n

RPN O A
¢ N ot

g Second there are’ to be 1nd1v1dua11zed ways of us1ng the system
% Not' everyone w111 come to:the .system in exact]y the ‘samesway:. "There need
to be many paths through ‘the- system so that study programs can,be ta11ored
"~ to meet - 1nd1v1dua1 needs _— L L L N

.0

" Third, the system is . go1ng to he]p eng1neers 1n 1ndustry s0]ve:

_prob]ems on the job. . This means-that the material. ‘that's ‘taught,’ in’;
. other words, the prob]em-so1v1ng ass1stance that:it- g1ves, will: have t, b‘
a'passed on real" 1ndustr1a1 cases, not textbook examp]es ,; -a,; ;

o Anz;)ourth there are theﬂfoundat1ons of theoret1ca1 support wh1ch "
theé -users may{employ at his.discret¥on. 1In other words, the theory that's 475‘;1

.. required will be there. It can be referred to_as needed, but 1t w111 be o
-at. the d1scret1on of. the user. . - . 7 S SPRTR

: ‘ Now everybody agrees that modu]ar1ty is an exce]]ent feature in an
- education system, particularly one that peop1e are going to:use by them-
,-se]ves on their own.  The thing that no one is certain. of fiow is, how do
you put together a modu]ar system or get the pieces linked together, and .
where -an individual can find his way.through the system to meet an objective,
and’that's the part that we have been working onin. Proaect PROCEED. 1
. think that's the part where we. are making a start and we ‘are goqng to make

-

a contr1but1on LT - , 5 L
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N U Thé_qUestiOn"iS'hON,dq;you.go”abput:designihg?andliwplémentinb.a"_
' 'system.that-hasythese,concépts,=.These are;finqu{gct,SWhatfyéu“might‘say;;u~
the fun¢tiona15specificatjonsuof the’ system:.or part oﬁ?the‘fynctionalf:’;?~j
... ", specifications: - how do you go aboutiactuallyidesigning'the system, - a0

e ! ) o R . -,.- - L : R o I -8 ""ﬂ,;ﬂ""‘l':.‘w‘m - o
S e On the;nextxélyde”{;11sted,the.ac;1v1§fes‘§pat<we have -gone . - I
'e;?<*-}through,«a]mostxin-ChronoTogrcal-form.-' R s P AR

ACTIVITIES

e e Ne e
L "' L o e o ' i .- - .-‘ ’ﬁ; " N . ' . . ' ..; da i I“..'\‘-." 'b LRI q
.| DEVELOPMENT AND TESTING FIVE EXPERIMENTAL.MODULES ..

‘. -ONINDUSTRIAL ENERGY CONSERVATION . . . . ...

- DESIGN OF THE FRAMEWORK OF THE 'PROCEED SYSTEM .
B ANADAPTIVEjREF_ERENCE'_SY_STEM, N TR B

WU~ . 'DEVELOPMENT OF FULL PROTOTYPE PROGRAM OF MODULES . -
B ..t ONINDUSTRIAL ENERGY CONSERVATION .~ " i
N I ." . . P '\ ..’. .v o S o o . . . :v p L. | ) ._’ . " ’(,Q ,.'.I | E '~ _.. ‘ ‘ N

s

NS f.ifV'Wheh:we gbtfstartéd:dn.thewéfbjeét We were ihfeﬁestéd*inﬁdé9€1bﬁ;mi{f_;
.~ ing-modules for use in'continuing_edUCatian',qut of the people we?talked;.:zt;
. -to. had never seen a modUIe-and~bgfore:theyuwoq]dfeven,discuss the pos§i~- -

bility of using modules they wanted ‘to see an*exahp]e.},So:our;first o,

- approach was-to put together fiye]EXperimgnta]r,_dules”on.indUStkfa1~én3ﬁgy- _
' - conservation, and we'haye«someJexamp1e§nhékgﬁat'thejmeeting;_jA_modu]ef1ooks;j:_
. very much 1ike a smal],mohograph."It[S'desﬁgqeqvfor self-stiudy, It has+) -
. . exercises broken.up-intogseCtidns_so,you-caﬁébroceed_sokt"of,ét_yoqr_qwnﬁ,',',,

- pace.- This:*one happens to be On'the'sUbjéCtiqucontrol systems-that save. : "

' energy. . - - L Lo - 53"‘€“7'.3 T AR
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Once we,had done that then thB members Qf "our Progect staff 1ead-.
~to a large extent by Dr, Paul Johnson from the Un1vers1ty of M1nnesota, be—-
gan des1gn1ng ‘the components of ‘the system. -In other WO S they said we.

N des1gned what would the modules. Took 11ke, how wou1d they be developed

. A key -aspect of.the PROCEED system is that 1t s to- be developed;,
‘based on real industrial prob1ems And as 1 say," there, is the chicken and
the egg: s1tuat1on You can't really des1gn a framework without. any mater1aL§, .
and yet, .you can"t produce any. mater1a1s unless you, have' the framework
des1gn.; - .
¢ So with our, f1rst cut at the mater1a1s we des1gned the. framework :
_and now we are. in the-third phase of devetoping the full prototype program '
*uf modules -on 1ndustr1a1 energy conservatiop and these modules  then ard,

, §01ng to be used to let us-fully deyelop and test the framework. I w111
.descr1be ‘the s€teps we have gone through 1n th1s operat1on

b. . 65 f’-. . . . ~

o . We spent most og last’ summer mak1ng v1s1ts to 1ndustry We estab-
1ished teams of peop]e at M:I.T., University of Minnesota, University- ‘of,
-A{'Ca11forn1a adﬂ he University of Texas. In fact Professor David Himmel-

. blau 1ed the team there. These teams. consisted ef a faculty member’ and - -
_.one or morg: graduate students who visited local industry where they have
“‘recently solved an important egergy ¢ nservat1on program, and in effect
;1documented the case history Bf?that solution. .

. j -
" The approach they took, the 1nformat1on that they sought the
'quest1ons that were raised, tht compilations that were done, decisions that .
were made, they documented that process for about 80 prob1ems from visits

" 'to around 35 companies. And this basic problem pool4gives us then a cross-
section of the kinds of problems that peop]e have been so]v1ng ‘This then

- tells us what skills are needed by eng1neers in industry who are working.in

*the field of energy conservation. It gives us a base set of skills and
these skills then become the topic of the full set of modules an industrial
energy conservation. A set of about 30. modu1es hich are now in the process

-,of being commissioned: o 97 . .

. ‘We have been ‘recruiting authors for the 1ast coup1e of months and
expect within the next two months to- have a11 the modu1es commissioned, and
under d9ve10pment S

' That summarizes,. then, the work we have: done on deve1op1ng the
PROCEED system.” Let me give you just briefly the results. The five ex-
- .perimental modu]es that we developed were sent to industry; they were well
" -‘accepted and our first conclusion here is based upon pre11m1nary field
“trials. and is that ‘the modu1es do, 1ndeed “work and eng1neers will use
~'them : . , . : !

We conc1uded that the bas1c 1dea of the PROCEED system is workab]e,
. based upon pencil and paper prototypes. We will know better when the full
» system is developed and -we have pnough know1edge r1ght now to be conf1dent

"~ the system is go1ng to work. 5

o [ S ..l"‘. _' “ . ) . . 6‘9 "
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" The initial versions are going to be in the pfinted medium; sub-
sequent generations then will be adapted {0 useé computer managed instructton, -
computer assistdd instruction and many of the alternate technologies® that .
Dr. Brudfer mentioned in his talk will surely be used in the, PROCEED system.:
of 1988; and the question is how much'so.on.er,;“and that is something w@ will
_have to decide. SRR R S I L
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) . R
_ We are also working on other topics. Industrial éﬁé%dylconSErvauﬁ
tion was our first one..' The second topic deals with the protection of ... .
= workers-and, users from toxic subsfances, gnd we hope to- develop-ether topic® -
. = including alternate energy™sources, waste treatment and disposal; to mention
.a few. ) — . - SRR M D
N ' ¥ ) R ‘ 2 o . . ' .
T _ Karen Cohen is next going to outline for you briefly the learning
. system ‘and its components in more detail. Michael Mohr is'.going ‘to give
- an example of how the system would be used. . - : N

.

»
-

9
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Thank'you.;.
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Professor Karen C. Q_ohéh oo o
PROJECT PROCEED: ITS LEARNING DESIGN.

.-~ . Today's speakers have discussed at considerable length the challenges
and opportunities that this project must deal with in terms of'content,
-delivery modes. and management: I would like to try to explain why many ‘of

- the decisions we have made in developing.this system make educational and ,
psychological “sense. To do so I hawve to discuss briefly certain assumptions
~about engineering practices, training and continuing education upon which
we are operating.. Given our assumptions and knowledge of the learning pro- -

. cess I would then like to outline for you briefly the functioning components

+ of what we call the PROCEED system from the point of view of-the user, the
engineer on the job, not the company that might pay for it, not the profes-

sional society or university that might givexcredit for it, but from the

bo:nt of view of the epgineer with the real energy-conservation problem to

solve. - o ' . o

s

s » . . N . PR

~+ As we all know, continuing education is considered critical in most .
professions. In gngineering the need is even more visible than in many other..:.~
areas such as medicine and Taw. .Attempting to build an ediicational program
that is more than token' for the practicing engineer is a major undertaking.

In so doing, we try to take a realistic look at the nature: of the educatienal
needs of the engineering industry. The most important problem, the most
important ‘assumption and guiding force for our efforts, was that engineers " -
work on Solving real.problems under specific constraints. So problem solving
became the heart of our.approach.. = S S

Al

. o‘Furfher; When-engineérs'néed help or information to so]Vq their prob-
lems. they rely on colleagues, vendors, trade literature and in-house or ex- -

ternal -consultants, probably in that order. | o i

.. The entire PROCEED system, therefore, is modeled to fit this pattern.
It can be a source of information and a ‘consultant as well as a teacher or
. guide.. Others:wiTl eain these features in wmore detail. B
* . Suffice it for me to say that the entire system is seen by its devel-
. opers as a support togthe-engineer and his habftual ways of working. 'The.
fact that it can.be ofher things- a%' well and can-even potentially lead to
degree credit at the post graduate level .is really a bonus. The system .is .
unique, therefore, in the array of continuing education options such as short
courses, in-service;courses and graduate courses. For such' courses PROCEED
mis an innovative restructuring of the varfous kinds of informatton and:pro- o
‘cesses’ necessary to solve problems which €ach engineer can use and'hdabtlin
his ogn way-. TheSe.kings can range from a desfre for a simple piece of in-
forma ion“qr technical calculation through fundamental "learning or relearning
9 of basic principl@s and practices*in the field-as they'apply to energy con-*
: servationip ] e T N o ,

. . In addition to these.content and quality concerns in our'materiafs,

wh also attempted- to builg in the moSt,sugiessful features whieh psycho- _
lTogTcal and educational Titerature as wel®as ingovative educational pro- - °*
grams_have illuminated. Thus? we have many additional su compopents'to. :
‘PROCEED. - & & & o - |

“ R
.t ) . .

. : . ] !
» s . ¥ : : [ )
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: " We have things 1ike self-diagnosis, varying levels of access, fre-
quent feedback to each user about his understanding and progress, clear
structuring of learning objectives, summaries and guides for browsing or
skipping through known materials, tests and answers, total self-pacing, .
modularity, options for certification, to mention but a few of' the components
of ‘the -learning des1gn of the system Perhaps a d1aqram can explain it more -
;c]ear]y ' : ;

/-

(See s11de 1 )

Th1s d1agram ‘shovis how, start1ng w1th the core notion of problems
to be solved or casks, ds we:are now calling them, you can understand the
inter- re1at1onsh1p of all, of the other material components Of the system.
For examMNe, given the problems you can define the competenc1es necessary
" to solve it Given the definitionof competencies,‘we have guidelines for
authors and h pefully with an 1ncent1ve 11ke money , a set of modu]es written
to teach people such competenc1es _ ,

" , Aga1n, q1ven a set. of prob]ems 1t S poss1b1e t6 develop se1f—

~ diagnostic procedures, tests, and exercises,. the examinations and the kinds -

- of activities people have to go through to prove they have 1earned what we
are try1ng to teach them from-the same set of prob]ems

-And f1na11y, w1th the prob]em so1v1ng or1entat1on we can spec1fy _
further aids involving levels of access» path diagram, and referencing opt1ons
which are integral features of the system. In addition to its own materials,
PROCEED ‘references to other gu1des, a1ds, and sources of 1nformat1on

/

L Th1s d1agram, then, 111ustrates how the system hangs together con-"

_ ceptua]]y around the.notion of prob]em so]v1ng .

} 1 | _ -
A » The ext f1gure is much less comp]ex. It'indicates the components '
which at first blush are important to the user. : B

-

. (See s1ide 2.) -

_ The adapt1ve reference system, the cases and the modules themse]ves
for the energy’ conservat1on topic. . :

Since Dr. Mohr intends to demonstrate the adapt1ve referenc1ng v
feature to you quite specifically in a minute or S0y I w111 move ‘on br1ef1y
. to ment1on add1t1ona1 a1des w1th1n the system. : L

.',"3 However, no matter how se1f conta1ned the system we develop is or
" the program might be, some peoplée will a1ways require extra ass1stance, and
'we see this as com1ng in severa] forms -

. P :
» ‘ . - »

C - (See s1ide;33)
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T ~ THE PROCEED. SYSTEM

| proBLems |
| ccases) |

3 .

' r—

| Moowe 7l S| hcess |
- | COMPETENCY © ™ erereaursres |-
OUTLINES/ | - -~ . - . | s

* | PATH DIAGRAMS |

| GYIDELIIES | —
CC 10 L WITHIN-HODULE

o aumors | | qesTs b Rt | e

o LT | | TESTS AND EXERCISES | REFERENCING | -
- | - - WITHIN THE |

| osysTEM [

.- 91

| seTor |

\ - -
SUPPORT | -~ N
. |mMoDuLes | _FF"AL'EAAﬂINATIOYA,

REFERENCING |
| "BEvoND THE |
| v |

a

S i ]
L .é%é, %yl CcOMPETENCIES | . -
L4
3

. >

~ SLIDE1-




. . % - ‘?“‘-',1;‘ ‘

* 1. THE PROVEED SYSTEM TO THE USER ~
. MATERIALS (FIRST GEWERATION: PRINT FORW

© THE ADAPTIVE |
 REFERENCE SYSTEM |

'MODULES

© FUNDAVENTALS (4)

| GEMERAL IETHODS (8)

METHODS FOR SPECIFIC
UNIT OPERATIONS (9)

" HETHOLS FOR SPECIFIC
[HDUSTRIES (9)

T
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‘SLIDE 2 LN ': ﬁ«




 USER AIDS BEYOND THE MATERIALS :

1. “HOTLINE" CONSULTANTS

- 2. ‘CONSORTIUM CONSULTANTS - -
ol .3 INSTRUCTORSINGG )
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) At the very begmmng we see Pro,Ject consu'ltants operatmg” ST
‘a hot hne which thé"fPrOJect staff m1ght run’ for' people. who have questwns e e

,-and don't: ‘understand ferta¥n things in.the material. .This is a.very short e Y "-:s-_, "
»,tern;‘z-meas_u_ Me hope that very quickly the Consortim ‘concerned with and ¥. Wv
. involved "JRARIRBCEFD may develop a national vostegfof consultints wﬂ"fm’g'; f AT
and able ¢EEpATRNIY vi d%‘ls. with the probram, Wi the modulg,’ 1@athEre i N

. are-any. qu* ; .bout 1t so0. that peop]e can, ma _»use of others uf*thewﬁ, P
'ar‘ea Ehi g : - ‘ "‘.n" u A ~'» DR
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as our ma?ema]s become us §raduate .pourses, nin=y o

; SerViée D RY

3 in pro ess1ona1 'sociét "f'fermgs as’ they,a'lreadyx :
have b ; rs of those courses sho 1P be ab'le to provvdé support* _..w,f el
and Fne'l B K ' TR

spe r‘ephpated "“*eer -8rOUpS. SR
si#istrial site, 750’ that pebp]e{ o

5%’% ‘: ‘pl‘gswho

"" ‘ ki n' to set up and wou'ld h
' studying THE samesmodule in a particul 3ra
3 % become*@gueagues and.. he"lp each ot

e problem? using the same module:.. f
kiod for @owdmg support  and he’l?

o F1na11y, ver1f1cat1on of ency- - ‘
ials*available ifythe user wants4gh =R some. cred1t in some fashmn and; U hY K
take soffe k1nd of test under standarif® dnd1t1ons to prove that he's" studied %

o R
~the matenial. Given our final examu@t]ons and all of the -other kinds of:iv. ‘,'t "ﬂ*:" <
‘tests and answers with each module igis possible for. external . ver1f1cata’op

: of Tearning.. It w have to hap!en obv1ous1y, “in conJunctm‘n w1th,€a- ' »:)‘

' degree- ,grantmg ins{itution,. ;grofe s1ona1 soc1et1es such as the AIChE TR o v
ACS or. an 1ndustr1 T programg. o : ' ‘ I
¢ o .;-' . 4—: ‘.\ I . ) -.' .
P i e ' o “-*"s | o n}




Dr.C. ¥

v H@{j-;“l'he know]edge bank of expert1se that s needed to so1ve these
_problems ¢ ¥na ﬂinc1udes the case studies, case study materials, the ‘modules,
" the extra: fierences which the-students can use if they need them, and also -~ -
1, tference system with which. the system user 1nterfaces w1th th1s
k:dge wh1ch have* been mentioned. : : :

A

e Toplcs on lndustrual Energy Conservatlon

) .

":Systems Engineering Methodology
'Ihernodynamlcs i _

1on . Lighting
KSystems. - - Space Cond1t1on1ng
D titution ST Steam Balancing -
: Haste Heat Management
) v '
L r Spec1f1c Un1t 0perat1ons | ’
o “ngrush1ng and Gnlnd1nq - . Furnaces A ' '
’  Distillation -~ - : _ .~ Other Separatldh Processes,
wi” - Drying ... 07 v_ ' .. Prime Movers - :
fi T A Evaporation :f, : ' " Refrigeration. -
TR Fluid Beds A -
. e ,}l ;‘\ : .' . ,."19_5‘;3_ " .’.' . 2 . ,' :. ..‘: .:'_':‘n“
Methods for Spec1f1c.$ndustr1es , )
Cement 37\% i 1) Ref1n1ng - o
Chem1cals o o o Prtmany Meta]s
Food- Proce551ngf T Pulp and Paper
_ 'Fuels .. s . o ,Textlles
' ' {Glass and Clay R :
f«' .
'TIYHSQggestions for additional topics are welcome.s
SR SLDE1 L
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Th1s is a 11st of the modu]es wh1ch we envision on the energy con- -
version, part of the PROCEED system ~They are broken into four parts: #
fundamentals, general methods, methods for specific unit operat1ons and
methods for-specific industries. What we are trying to do .here is cover the

ground in terms of these materials in the fundamental sense, sort of general
~things that apply across many 1ndustr1es and then br1ng 1t together in
'1mportant 1ndustr1es ' ,

: The adapt1ve reference system of Proaect PROCEED is bas1ca11y
‘des1gned to respond to questions -and I have 11sted some poss1b1e questions
here. that a- user m1qht come to the system with 1n 1ncreas1ng degree of .
generahty . s o .

. For examp1e, he m1ght come w1th a very spec1f1c energy conservation.
problem. "Can you help me with a fuel tank installation?" That's quite
specific. . He knows what the problem is and wants help in s61v1ng it. - Or
‘he might" say, "Where in my cement plant should -1 Took for energy conservation
opportunities?" This m1ght be someone who has Just been g1ven respons1b111ty .
for energy conservation in a p1ant o

~Or a1ternat1ve1y he might want ‘to look at. where energy conservat1on
~ fits into the grand stream of things, "What shewld 1 know about energy con-.
servat1on in order to do sens1b1e things in the p1ant in wh1ch I work?"

or f1na11y, he - m1ght say, "Can you he]p me 1mprove my: bas1c engi -
neer1nq sk111s?" . ‘ .
, At this po1nt we. are not prepared to dea1 with that one, but we

hope one day to be*

(See slide 2.) ".g T '

The adaptive reference system is the top part of‘th1s d1agram The
user comes 1nto the .system with a question and it might-be a question Tike
. one of those ment1oned earlier, very specific ¢r somewhat more general, and -
we feel that it's up.to us through the adapt1ve reference system to respond
to Iris.question. The .adaptive reference system processes his~question
through our query index and tries to Tay eut for him the mater1a1s wh1ch
wou]d be re]evant to his quest1on w%

We want wherever poss1b1e, to give h1m the minimum amount of
1nformat1on that he needs in order to solve his problem. We: don't want to
overweigh him with things that he doesn't need, but at the same time we
want to interact with him as Myron was talking about this morning-and g1ve

- him some choice of what happens to him. . So we want to not simply say,
"A11 right, that's your question, you do so and .s0," but we would 1ike,

_ thrpugh this query index system, to show him things which we think would
be velevant to his question. We might show him the abstract of a ;ase
study. We might refer him to a module on distillation. We m1ghttrefer him

"to a module on- thermodynam1cs and the query index system could present ab-
stracts of these so that he can look at it and say, "Well, I don t really-
want that. That kind of strikes me as being pretty good Maybe 1 will get
‘to that later. Let me -try th1s one. , ,

»

tay
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' THE PROCEED SYSTEMTO THE USER  ©
- WTERIALS (FIRST GENERATIOH; PRINT FORW . .

CCTHEADAPTIE [ o
 REFERENCE SYSTEM |-~ -~ " -

s | b moowss

Cla-csea| S  f5]i,?K-FunDAMENfAlsfih)';;i

 GENERAL METHODS (8) =~

 METHODS FOR SPECIFIC
 UNIT OPERATIONS (9)

“HETHOLS FOR SPECIFIC

. INDUSTRIES (9) -
oswea

Nows the: adaptive reference system also .includes a cross-referencing

- ‘among-the materials so that if he starts into a'case.Study,,at some point

7 along the way theré will be something that has to do with distillation,. he
. will be referred to the distillation module. Now, he may choose to gothere
©or not. "He may say, "I know that already and I won't go," or he might, go. .

Looking at these abstracted referrals, the user then says, "Give -me module -

- number 1," ‘and so from our file of materials we pluck module 1 and he has. it. .
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QUERY How™ CAN I REDUCE ENERGY CONSUMPTION
IN THE DISTILLATION OF NATURAL GAs Llauxns o
To PRODUCE LIGHT HYDROCARBONS°
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_ Examp]e query,-“How can I redice energy'consumpt1on from d1st111a-
,t1on of natural gas Tiquids-to produce. hydrocarbons?" “Now as an. as1de to
-~ you,.he has certain purity problems on ‘the product. Because of varying.. _
feed conditions the . actual product; composition varies as shown., - Therefare,
nn order to be sure of meeting specifications he has to ,continually make a

" purer product than the-specification calls’ for and th1s d1fference 1n pro-
duct pur1ty can mean a 1ot of energy 1oss ‘ : _

™




. this are not important, but it's simply ‘the outline .
- contained within our module on distillation.
study abstract.which says, "We have a case on
‘natural. gas fractionation plant.": .
“this would be .an abstract. of the cas
the k?hds,of}pfqb]ems‘that“we,piCked

“"chooses ‘
2. This sounds .1ike my problem.

ok
, }

.'q.’

L3

~responds to him by .
odule. 'The details of - -
_ of the material that is .
It also gives him a gase . - -
_energy conservation in'a
Again the details are not important but -
e study which has been .developed out of-
up this summer. . .. " . .Qf; U

happen to have his pfbbTém:éﬁ’fhé'hose, R
» "Al1'right, let me start with. this. =~
‘Let me see -what someaiie else did with it."

o .

query indek;_ﬁéarjng”his quéstion;
the abstract of the distillation m

" 50y the
giving him first

m=rhé'éngineer;'because we.
the case-study -and he says

So he;pro;eeds’tq'use*it."
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2. CASE STUDY ABSTRACT T{"jtﬁff* . ?’;p"fse,:' o T
o “ENERGY CONSERVATION IN A NATURAL GAS LIQUIDS FRACTIONATION PLANT"
ILMFE“'“I Th1s case concerns the 1ntroduct1on of stab111z1ng (computer) processAf'ﬁ

'gﬁ%gfﬁccontrol 1n a natura] gas 11qu1ds prbcess1ng p]ant to reduce ‘the energy
S “fFEQUIFEd to Separate the feed into the var1ous 11ght hydrocarbon products
' R1s1ng fue] pr1ces bave forced a c]oser Iook at ways to reduce energy
_requ1rements in the chem1ca1 petro chemlcal, apd ref1n1ng 1ndustr1es ST
..spart1cu1ar1y close attent1on must be madefto-an- energy 1ntens1ve operat1on o
«such as d1stq11at1on s1nce in that un1t operat1on energy 1s the agent o
_supp11ed to separate a m1xture 1nto 1ts components ' B ‘,
) Fluctuat1ons 1n feed rate and other d1sturbances to the gas pIant _ .
3;*«-;'resu1t 1n var1at1ons in product compqstt1on when there is" not adequate con-fiﬁ'
T trol on these conpos1t1ons Because of h1gh pena]t1es assoc1ated with - >
g,fa11ure to meet. product spec1f1cat1ons” the. cqumns are. typ1ca11y operated R
| ~at Iarger'reflux ratios. than are actua11y requ1red and products that are
Ipurer than requ1red resu]t Stab111zed control of product pur1t1es can’
- allow the d1st111at1on co]umns to be operated much closer.: to the m1n1mum ,
' ‘product pur1ty spec1f1cat1ons w1th cons1derab1e sav1ngs in energy The usef'
'“i'of contro1 to: save energy 1s part1cu1ar1y attract1ve because the cap1ta1
Vcosts ‘of - add1ng more contro]s are usualIy Iow and there are no. extens1ve
..fmod1f1@atgons to the process ST G o ' ST A,
;'"n . The managemeht of a. natura] gas 11qu1ds p]ant recogn1zed the need for -
'.f.1mprpved contro] and comm1ss1oned an in- p1ant feas1b111ty study by 3 processa"
“'3contr01 consu1t1ng f1rm Th1s study 1nd1cated_that energy saV1ngs of about |
_I"f30% cou1g he cea?ﬂzed by 1mpIementa¢1on of & stab111z1ng computer process f.’
© < control system on the® four p1&nt d1st111at1on columnis. A feed forward "
"'5mater131 ba]ancgﬁcontroT strategy wh1ch utilized f1ve process -gas chromato-

;ﬂlffgraphs was recommended‘ ‘cf‘:;»--“ ,f%;‘fft . -hgt;; Lo ek
o . L e ! pooe ) : W : " : o . .
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REAAES ‘.-Dt;_ngnteractionS'with-PROCEED;may;fol10w;gasuhé'usesfkhié”caseﬁ’ -
sgp-y‘m0du1kg?based‘oh'his;necégnitionAas'he‘goesfalong;f;Hejmjght'tbink?""4f;b
p;orderito~real]yrapprpbiateathjs case$$tUd¥.I'Yeally should-.understand .- = :
~“availability a 1ittle better.  Maybe I' ought to-gét that-thermodynamics . v
. madule and-at Teast read part of it.."Qr, I'am fuzzy-on distillation, mayba® " .
. -1 ought; to get this information from. he ‘distillation” module .and. do part - = =
g*-offi&ig;So-he,keeps“interacting;withathepsyStem,;gétting.What“jhfdrmatibﬁiﬁg;a.*
~_ he heeds When-heﬂreali;és‘;hat;hexneedSaitg“{Thi§‘proc¢$sfhay;ibfxcbﬁrse;-"7 ;w
. lead him to -ask other-questiohs-which‘brings?hfmﬂaiqundiipjtheftiréle‘a",]_ i
.« again, and puts him back into ‘the query mode. “He'asks another question ‘and- -+ -
- . the.system is off and running. again.’ . '_-;~%*Q:;3,%;:-“”fj;f,;wf‘_; };,j*¥7
- Thatt's basically how the system operates-and ‘in the WOnksﬁpﬁSatﬁist-ﬂﬁ'

. afternoon.we will be-discussing three different-aspects of it. . ~ .. 7

i . - B ' ; -
S DU "'A

”fﬁ;”,it Lo e‘,@gﬁuﬁﬁﬁ%kxiuf
CRTES - JOHN 'DOGGETTE: -” .(Oak R{age;AésoéiqﬁjOHVUhfyéfgitiés){ffﬂém.hd%: Q:A??f«
- really sure what-my qﬂe%tjongis;exaqtlx'bUt,Th-your;tqncapt*of;a=system.;‘@;;3;;
untiliit becomes'fu]]yﬂopena;ing;iwhatAareuyouquingatd,do?Withﬁthe]holeé R
in your system? & Are you-going to:bé able ‘to réferwaGpleﬁtofotherfsyStem§ Wl

- that are simi]ar,drAother;moduTesfdeveIOpedéa#1§pme‘othér%p}aéevor;arg,yOU;J;-f’
" going to say call.me back in three years when we get dround to developing R s &
“that 'medute, or are yoi going tdfadvertisé?‘;Itmean,sometimes;‘systems“quch} R

- ;as'yours can.fail only because you:can't do-everything at ‘once, and thus. "
. _pedee;get‘turned-off.by?youk'system because it isn - in place ‘when they -~ .-
want-it to be in plage.. - . i Toerge o TR LT AT e T

e
-

' L o

Lo ~ . .DR. MOHR: “Well, for one'thing‘wé&exngt{tp_drop;.fUle b]@;n,,;ﬁj."fl
- % Vifto, the world with-about”35 modules -and anywheie"Prom 1 to. 80 case studies. - .
- - involving. energy conservatjor which we' think will fairly well cover ‘that APRRRRE
-w“T,'varea;iJwe‘are'surewthai experience*will show-ug that we have ‘Some holes and " -
s wewilTt fi11 -these in;howevén;we_cah;;gjther’by_réferencing_tp.tj' book © U5 L
- .. material which we pian“to do™anyway or ‘to other.modules. . There #
= to,sre=invent -the whee1;if'afsuitab1é‘;extAis<availab}e;;-gﬁfij’u““

T et

. . - PROFESSOR TRIBUS: -1 think it.would-be*seful  to know"the three - R
-~ 7 'things. we did.in deciding the content. oo e L T e

- LR TR,
e
: -

S . "Fjr;t;;ovzr a period of.about eight months. graduate’ students’ under -+ -

. -the supervision ofuLarry*Evans?and_myself;workéd'6Ut'strategib5'for‘soTvingv’ L

+ ‘industrial energy problems-and this led:to ‘flow-diagrams with pictures’of - L
% - things you would do. undér different circumstances. These flow charts ran; - .
“. 7. I suppose, 15 or 20 ‘pages. and maybe .a. coupleof hundred.steps.-. That repre- .

.. 'sented" combined experienceé and modules. ; J TR SR
.. Then, we got & bunch of people: together who haq*experiegce'jqﬁghig‘i o

- L K NETEF
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~ field and they talked about how you solve energy problems.. There was a =
very satisfying overlap between what they had to say and what we had out of
“our Togic.and experience. . ' Co : 3
i Then we sent teams into -industry who were wbrking on ‘industrial - _
energy problems and in those interviews they asked, "What did you do, what
", did your boss have you do, what happened then, what calculations did you
* make?" We were very satisfied with how that matched the: recommendatdons .
of our consultants and our-earlier l#gical analysis. - WM:‘“~,

" So we are fairly confident that when we have this thing operable -
that we will hit most of the questions. o S .

© " Now, wé'hhveabne‘ace in the hole and that js&thaffsbmewherefa1ong .
the Tine we widl have the provisions early in t ame tostall .on a human
consultant either by phone or some other way i1y

eirelated to

the initial delivery.system. Given all of .th ’ink?@éﬁﬁi&]knot be .- -

caught in .the. trap that you describB. - oS o oo "
» LEROY MARLOW: (Penn State) Maybe I am ‘getting ahead of where

you want to-be at this ‘time and should Wait but will these modules be

aygi]ab]e to other §taté§, andﬂjf so,howﬂand;at what cost? . B ."‘-

‘ " PROFESSOR COHEN: Of course they will be available -- and sooé;
A major decision facipgiilis. involves the best q§1fvery system; one of the
~ working groups is going.to help address that and get your advice as- to
~ what you tfiink would bé the most feasible mode$§" ‘ ' :

'
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L ° JWORKINGGROUPI - * .
. . "CONTENT AND PROBLEMS"-QUESTIONS .
Group Leaders: Elias P. Gyftopoqlas . -*f_ S o
7 _ o Martin Horowitz = - /. '

4 e
S

1. What are the primary problems requfring educafion in the area of -
energy conservation for the individual engineer, for industry and
: jbr the country?. (Technical gpd non-techni;a])'. T

2. Can the subject matterh(energy.consekvation'in industry) be adequately
; ~ covered by the system described in the first Plenary Session? MWhat
' should be added? What could be added? ' ' ' _ :

3. How can relevance to the users be assessed? ‘What further research
may be necessary? - L ¥

e i-4. Have the needs of enginéers been addfessed ddequa;e]y? - N

: 5. What formatlié most flexible and will most easily allow _expansion of
' -4 the system to'cover any numbgr of subjects and to serve differing
: - professions and differing levels of education? . ~

", 6. JWhat steps are now reconmended to Project PROCEED and the Department
- of Energx,in the area of energy efficiency education? . S

Ne

T4

' .
..

\ ‘.




. WORKING GROUP| .
RECOMMENDATIONS AND CONCLUSIONS

o Working Group I dealt with the topic of "Content." Professor
. Lawrence B.AEvans_Presented_ the summary. - St

. " . PROFESSOR EVANS: We took the questions that were given to us as’ -
- stimulants to discussion rather than as specific questions for which we .
- .were to get the answers. .Seven major observations arose during the course
--'of»our-discussions, SR : o _
L The first observation was that the idea of the PROCEED system
. ' was basically good but that it could not be fully evaluated in
its present form. A number of people in our group mentioned - -
that its - communications system is the key to the PROCEED sys-.. v
- tem.  Once that is established we will be in a position to
‘demonstrate the viability of the concept., :

2. " Our second observation was that.in addition to graduate engi- .
.. _neers (towarmlwhomJthe'PROCEED-system now seems to be largely = -
- targeted) there are at least three other categories ¢of people -
who might.need to be covered by such a system. The first . .
. would be managers, including top management. The second group " -
- were technicians, people who do not have a college degree but .
T who play a key role in implementing energy conservation pro--
- % - grams, particularly at the point of proper adjustment of a. -
e boiler or furnace, which was mentioned as.an example. The .
v ~ third category.of people were people with.college degrees but
.- not. in the process field.  For example, these might include ,
S ~ chemists who are dinvolved in process development or electrical
> . engineers who may be concerned with plantwide energy conserva-
: - . tion and -need ‘some background in process thermodynamics and
. o . the technology involved in energy efficiency., b
/-v\ B o . . ) -.. . . ' " :
? .=’/;;‘ *-  The problem of sensitizing operating plant personnel to the =
97— magnitude of various kinds of energy losses and to give them .

P

o - Just a feeling or a sensitivity was important.: And it was
o : "N pointed .out that frequent]y'it,1S'the,operator on the midnight. -
~ shift ghat defeats many of the good ideas. for energy conserva-
~tion.. - . - . e
" 3. Observation number three was that'the“PROCEED‘system-wou]d'be- .
of primary use to smaller companies and to consultants who lack - -
- ‘extensive tsﬁhnica1 resgurces.: . L

. 4. Observation number four was a corollary to that; namely, that ..
. . large companies already have the basic engineering competency
T -needed to apply energy efficiency. For the large companies,
/. , 7L howéver, the most useful. component of the PROCEED system would
.-be the case study, particularly if they dealt with new plant
or process design. It was also. felt that large companies
: N ’ N UL . :

| % o _'-79_'.8'6"
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e L “might use some of the PROCEED mater1a1s in the1r sma]]er sub-
Co sidiaries where their technical resources are harder to reach.
5 - They might also use them if we covered areas other: than basic
o _eng1neer1‘g JIf we covered tecthc1ans, for: examp]e, the 1arge
o compan1es cou]d use mater1als 1n ‘this area.

B 0bs &at1on numbd& five was that a great deal of material al-
: reaﬁ§ exists relating to gnergy conservation,: much of .it
{d by the Department®™f Energy with. the1r funds with
'k of it developed by private industry. It would be -
o he]pfu] if these existing materials could be 1ntegrated or
o - “incorperated into the PROCEED system. S

RN - Observatvon Jnumger Six stressed the: 1mpor€ance of keeping the :
o system .up-to-date. And this may be a particular problem ag -
. chanding legislation a]ters the way. energy eff1c1ency is de-
.f1ned and/or- mandated .

N
e
LA

. /\ 7.° The f1f§1 observat1on ‘was. in the form of a recommendat1on‘to U
SRR *‘the Department of Energy: that they should encourage the
; L deve]opment and the useigpf the PROCEED system, though. such
- : v use obv1ous1y should not be made mandatory B A Q
e e & ,
o - MR. MASSEY I wastgiondering.if any other peop]e here in the room
. might Mave shad some thought?ﬂabout content, which was part of our mission.

elIn dooking over the 11st of subJects, are there other subJects that peop]e
th1nk could, be use ' .

- . | _ . . _ . |
. LA PROFESSQR KATZ As 1 11sten to you; and listen to the comments‘I -
often identify another audience in addition to those that you have suggested
and that happens to be the recent graduate, the very recent graduate. I

. g

¢ “findthat there is a big gap between their preparation and the preparation '
0 - of the recent-graduate -- what you rea]]y need to Know.to make_a creat1ve
contr1but1on 1n 1ndustry : :

. o T find that, 1ncreas1ng1y, w1th the fast mov1ng targets we' have, .
o part1cu1ar1y in the energy field, theré is-so much ,that these young people
-~ don't know. There is a tremendous area for- educat1on there, bringing them
up-to speed, so to speak, before you even get into energy conservation. . ..
,_And I would Tike to differentiate that group from that of the practicing
.eng1neer -1 think it is 1mportant that we do keep those two separate
v e L MR FRIEDMAN I secogd that remark, and I. wonder 1f the emphas1s
) _ shou]d be ‘to broaden the knowledge of the new. graduate or to -intensify it;
broadening the knowledge to introduce them to more aspects of the 1ndustry
. of the world rather than g1v1ng them another course in differential. equat1ons

. {, PROFESSOR TRIBUS We f1nd it usefu] to d1st1ngu1sh between teach-
ing eng1neer1cs and: engwneer?_g The. engineerics top1cs that are: taught by
- the academics pertain to, 1og1c and the development of scientific and analy-
- tic capability. Eng1neer1ng is concerned with doing, designing,: creating, .
+ . producing and the 1ike.. And when a person graduates from scientific '
- tra1n1ng and enters 1ndustry, one of the th1ngs requ1red is to understand

Y . . T . N o~y
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'hOW to put a]l that know]edge to work And that 1nc1udes what are the e

. ‘criteria whereby something is judged? 'How.are we now doing it? What are, N
g our prob]eﬁs? Nhere do we th1nk we are go1ng7 ' ’

- : I be]leve that Promnct PROCEED will conta1n a 1ot of mater1a1 that
v s d1rected in that 11ne:; I think-we, will have to wa1t unt11 ‘we have some
' experlence : jﬂ--" o e

. ‘%R cHo: Y woul
sg4iKatz was ta1k1ng about.’
+. duced at the senior 1eve1¢ ]
“tion. courses, so that wher. i kple graduafe from - thaﬁunwver51ty they
- will have had some . experience Al wor]d*prob]ems part1ﬁular1y the
+. . case histories ‘(perhaps in: lieu- ok. types of - prob]ems) And per—
-‘haps they;}; ] real wor]d prob]ems

B to.elaborate’ on thé concept that ProfeSSOP :
”‘?the mater:a]s of PROCEED could be intro-

mater1als ify ! } e _ '1\But I wou]d 11ke to -
A ' inSe 1" & el on that fboks .upor? it
... as though the
‘ university.It's @ 1 h
~where ‘there are’gg atation: 7, L3h ‘the: stuﬂenf 1eave§
- the school- -ever, 7‘; ired torsuy - Ehet g x; ‘.qars ha§ to be

Sy o~ -,'

*pnt that at

' AL At toza c
school pe0p’le»’dd hey*ig knaw ‘anid “that con-. .-
n-is -es§el re £y o~get at in this. pro=-.
gram.ns a form:of . h_more ! respon51ve to

f1nc§mg 1ts way in
can.feach that we: know
'4_toﬁﬁﬁméﬁ1 dhe probab1
‘ j;cons vat_on is.as
tg? it ion: i

: ' r}ya*ﬁoursawin‘energy
‘aftask 1 enerqy’ conservaihg
1ng an efféct1ve‘way?to mef

uld 11ke toISee,th&t‘%o ._.,,; Jlke,td emphas1ze
1ona] sy em. fors peop]e whr*gfie ﬁeen ‘assigned a.new.
that rs where the pged 1

.1'7 K “:"_-; ﬁ,‘ 5 Q&f ks, ARSI

o e

o PROF 'SOR EVAN§ The po1nt 1s made that th1§%ﬂ$§ serve as a useful

‘<source'of exafliiyi -(notdnecesi§¥1jy to tratn%peOpLe ina-specific task),
c~and the po1nt 1$‘weﬂ1 tgken a *o GOmments to camp]ement each .

other S AP _ _
;4 ’MR KLLNE An engineer. coming : ﬂﬁﬁﬁ 5 ‘dustry'1n p nt1cu1ar

has a number of selections #hd: ﬁé§151ons Sto “mak . HERMES got “Tearn that
there is a time: 10 sawm111 -rig: there is a t1me englneeH And mhat

~decision he kes is go1ng.¢ﬁ d erm1ne wh1ch f1e] f'eng1neer1ng he goes

“.into. o w0 Ly - »
- Int -, ,:)_--. % ® hy 4

. S "

If the man is going to enggneer ??{."
k) ;

B

hat =5;f



H
e

. asaa spec1a11st And we have many ofy ose peop]e ava11ab1e'to us toﬁc311
- on. If he’ Js gQ1ng “to make a ‘combination of sawm1111ng and enaneer1ng, AP
: pe is’ ao1ng to end\up ‘as’ a generalist in eng1neer1ng, wh1ch i the man: we 1.
L feed for energ \conservat1on, bacause you have to Took at the whole pre-‘..;h:>j
. cess.” And if is a man who is going to sawmill- r1g a11 the t1me? ne fs’ l
_go1ng to end up in: process management of some sort : RN

&

MR MAXWELL

g

: 'uY;dergraduate eng1neer “We do. not want to neg]ect the’ h'lgh 1eve1 6

‘, tra1mng;1nst1’tute, two or three year terminal education. brogram, d_ we&g
We should target some of 'the mater1a1 for those. people that are: opat at1ng
as’,boiler engineers, for’ examp]e --Some gf this system c0u1d weﬂif-;b&'co’me_,j z’.
part Bf the. advance techno]ogy tra1n1ng that\ these peop]e undergd Y

‘as

: n PROFESSOR EVANS That is. a po‘i t that wm probab] 'éo
e and“ clear-From all of‘*the discussions.. Mpd whether it shouldih
SR, the"PROCEED system TS another queSt1on? But‘%t certam,]y
v ,has been 1denn1f1ed ‘ S .‘ B

s

\ RS 3 -
e .DEXN LANDIS S1ﬁge Pr(%ect PROCEED as not part'lcu.]‘arly weﬂﬂ-
eqmpped to' &tdress’ 1tse1f”to the vole:of the techmcaan or;'the: operator,
kn.,ydur d scuss1qﬂ, are there, any po1nts that might :be h‘f values {‘o DoE or.
any Spec1 ic ,recq;nmendatwns .?hat sh:ou'ld be. foﬂbwed? N oy '

%PR@ES R COHENf SIF you(‘mean Pro,]ect PBOC&ED T~S not weH -equi pped

becausé t ig no® well funded' to dea] vuth everd 1eveﬂ ) 121 of the -
h1erarch1es of peop]e th t must be educated e wﬂ] ag."‘“}mth you. But I
~ feel-in far:t t ncep#isif Prog c€ PROCEED s, one_ tHAg s yery compatible

 with training Te®ss/ and“thé‘tmt is mandatory thht ‘wéior others
develop comggtw]e k1nd$of mater1als 50 that: t‘»he-entwe System becomes a

' veryfusef,aﬂ resofirce. to 1ndustry in genera’l‘g;“‘k\ s SR I
. @

& »pEAN LANﬁIS ggne of th 'gzrob]‘ems w1th"cont1nu]ng educat1on is that
~we have gheen, try1 % rt the éngineer ¥ with at yedps-a ﬁfér he has been '
 out of schooT, in dd istarting him dFf- dUr1ng shis undergraduate or gradu-
'ate education, so ‘Tt.would thenrbe a - 11fe‘30ng progess f - 0 I d1sagree with -

Myron.- ket's-use 1t‘1n gme .graduate- curr1cu1aum If you*can use it in the

graduate qycatwr}) y% ane a ad of the gam§ FER

CF PROF&{OP.%‘TR US: I du} nat say S udents. shou]d not use 1t, 1 JUSt
sa1d don'*t "‘rq]y on the use there to -meet these @zatwna] needs. .
- , ‘ _
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a éronp Leaders: - Harvey J. Brudner -

T

Shou]d users successfully compieting modules receive some form of
‘ ‘certification7 What are the options? .

" .

WORKING GROUP i

"DELIVERY MODES" QUESTIONS

Paul Johnson
;C,-Michaei-Mohr

“What are the potentiaiiy most useful technologies available for

disseminating appropriate information?

'Nhat are the advantages and disadvantages 6f various‘deiiveny modes'
- for. different types of users’ : ' o

s

{'f-What quaiity controi mechanisms are necessary? At what 1eve1?

,'In what ways shouid the user be abie to access the system? To what

extent should computers be used as access p01nts7

Howcan the system be continuousiy evaiuated? How can the system be

‘modified to. reflect the evaiuation? what up dating procedures shouid
~ be ‘instituted?, _

‘What delivery modes are recommended to Proaect PROCEED and the Depart-

ment of Energy? ' cy o . e

¢

:ik'
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o  WORKING GROUPII -
g ’ R%COMMENDATIONS AND conc LUSIONS *
eyl -‘ #. ” } .

b : .
~ Worki Group 11 dea1t with effect1ve de11very of modes, Professor -
Pau] Johnson o 7 the quyers1ty of M1nnesota¢presented the recommendat1ons :
of that group. . S :
/ . . . ‘ : .
"PROFESSOR . JOHNSON I th1nk it 1s safe to say that our group ranged
far and wide and while there was no consensus ‘on.many issues_ there were many.
options proposed, many suggestions made. I wa%ﬂ try to summarize ‘thé kinds
of things I think emerged, and I am sure that members of the group w111 help -
me after I have f1n1shed : , . _ , v
- I wou]d like to bresent four predom1nant issues that we dea1¢ w1th
.. and then propose a strategy for making. recommendat1ons to Proaect PROCEED
,_that 1 th1nk most peop]e in the group wou]d support s . B
: 1..,F1rst ‘there is an issue- concern1ng the caSes It s 1mpor—-
. - tant a$ Project PROCEED moves-into its next phase of develop--
ment that we make certain the cases that are at the heart of
-the system are ‘representative ones.  That is to say, the cases
we choose should be representat1ve of the class of tasks.or
problems to be solvéd by engineering pract1t1oners, and also-
that they be representative as best as we can determ1ne bf
zprob1ems that are on the horizon. :

_It is a]so important that the cases be 1me1x, t1nelw not on]y
- “in%the sense of prob]ems that people are current]y working on . .

but also timely in the sense that the user is going to recog- - = ..

nize that the problem sqlution is one that he wou]d be willing *

B(and 11ke1y) to use. : S

o The: examp]e that was’ proposed by our oroup is qu1te on the
P : 'mar "if the kind of cases represented in PROCEED concerns a
: L % where the turn-around time on the investment that has’
S FER - madi is too long, then the user is going:to reject it as
PO ﬂsometh1n at is 'tgo technical for him to deal with. The.
. ”case e put into the systém need to be pr1or1t1zed w1th
' -‘th1s of thing in mind.

- We hqye to makeiaerta1n that we have cases in .the system the .
“user feels are important. He should recognize them as - impor- A
;o - tant for pract1ca1 as we]] as 1ndustr1a1 reasons.. oW e
It is also 1mportant that the -cases have a degree of qu ,Yty
~ .control. Quality control-should not only be addressed“when the
> . 8 ¢ - decision is made to put a case into the system -- that is, when
. ‘ - the data are co11ected ‘on .the cases -- but also as the case is

: being developed (1n, for example, the form of expert commentary
N : .. "on cases so that’'the user has a clear 1nd1cat1on of the status

@197 , - of what he is 1ook1ng at)
s Lo e e ' . -




B A
S 20 A second area 1n which.issues were raised‘that are relevant to

- the delivery concernS'OfﬁProject'QﬁﬁﬁgED'is making certain-

.. . " that the system we create (both modules and cases) reference
B .~ «the butside wor]d;'that_ispto;say;gitfmuSQ‘reCOghfze;thatl .

© . . there are other informatjdn'retrieva1{sy§tems*and'case study
~ . libraries that engineers are accustomed to learning ‘from. -

. Just as we reference the world, we have to make sure. it can' - )
#lso find us; PROCEEDsho 1d be indeéxed in such a way that othér = -
natonal networks can¢find it, and' people who are on other S
Jnatmnal networks can ‘locate PROCEED materials as. a means of -
4801Ving’ problems they "have. o T

>4

!. . 3. Athird issue that came\upmroker'age. One way to imagine
e PROCEED_isias'aqlarge Consom™ . that offers its wares natijonally
"0 .- through a-Targe computer nietwork ‘or other form of information ,
network. ! s A o , )

-~ An_alternative structure that I think the. group felt strongly
: . 4. about is represented by the idea of. Tocal control. What this
fo T 7 means i$ that if you contemplate something like continuing ‘
Co ’ - education you must argue that what PROCEED has’to offer should
. be distributed through -the 1ocal university setting for con-
- .tinuing education or through the local corporate or industrial
.setting .or through the professional society.where confinuing .
~education also goes on. Many members, of the group felt that
a measure of Tocal c¢ontrol - is not only.desirable but .indeed
necessary -in order to achieve.the effective delivery of.the
_ PROCEED -system. . o K . o
4. The'fina]'issue'islmore.complex. and what I propose to do is .
©to.define it strategically in a way that the group identified
it. Following that I will present our recommendations. '

- .

"+ . It seemed as.we talked that a.distinction needed to be made between
two related but somewhat-different ways of 1ooking-at;¢he3PROCEED system.
One way of looking at it that is reflected in my reharks thus far is that
., 1t s a system of continuing education. PROCEED has  a knowledge base of
. case.studies, a set of modules which support ‘these studies), ‘that can be
- . delivered to people who want to improve their problem-solving .skills .as’ . =
. well as their knowledge of the field, and perhaps also make changes in' their
%, - -career orientation. R - R T
. ) 4 - : o o s
: ; " The PROCEED system is also a problem-solving add to the industrial
.. " corsumer. The knowledge base of case material offers the possibility of
.. enhancing oy improving the solutions-to problems that industry‘faces.f

A

.

)

"We,bélieve that isstes of'delfcery mode” and marketing strategy may -

;" need ‘to be considered separately under each alternative.  ° ' ﬁ{,éa?
b -With that.distinction in ﬁﬁnd,.1ét,mé5then,dea]'with the léSf . .

'aissue; The issue of delivery of what PROCEED has to offer involves things . .
iké choosing a medium, choosing a print orientation, audtovisual orienta- -

1

.. h B -7 . . . L . <




“  tion.or computer-based orientation. There was very strong fee11ng among a-
_segment of the group. that high technology is here, and it really. isn't a
question of whether a computer-based format is feas1b1e ‘but rather how soon’
"we-are go1ng to make our system compat1b1e w1th that " form of de11very

. C And SO the rea] quest1on concern1ng the computer de11very of Pro-
~ject PROCEED is more one of the user~than of the technology itself. It is.
a question of..the cost. It is a quest1on of the feasiblity at d1fferent
~ points M time, : and for two somewhat -different audiences, the cont1nu1ng
¢educat1on audience. and the prob]emwso1v1ng aud1ence T
It seems. clear from the" k1nd of d1scu551on that we had in the group
‘{ that the best way to solve, these issues was. through the development. of pro-
"~ ‘totypes and the testing of thosé prototypes. in .the marketp]ace with a2
» var1ety of potent1a1 users: and c11ent groups .
: The idea that theé user needs to be: thought about carefu]]y as we L
contemp]ate delivery is very important. Things that came up-in this regard
were matters involving not only a hot line to a source of experts Tike-at '
M I T. but also the poss1b111ty -that users can. ta]k to. one another._

There is. a]so the. whole idea of de11very in terms of user groups, )
~ that is whether peopTe are perce1ved to use PROCEED alone or ‘in settings ,
“involving moré. than one individual in one place, or in some sort of a commu-
nication network with-individuals at different locations all ‘working on- the
same prob]em These are 1mportant poss1b111t1es that need to be addressed
_ Our recommendat1ons for de11very modes’ of the PROCEED system take -
the following form., One might think of stages -- four stages, Tet's say -=i. -
‘and that really the -deTivery question involves progress1ng through these
“four stages. e are- currently compat1b1e with de11very in-a print mode.
" The .exemplary modules that we discussed yesterday are comp1eted In fact
we have passed them around at different points’ in the session. - As you can
see, ,they are on]y 4n print.form, but basically they don't. reference any-“
- 'thing. They don't even reference each other; nor do they reference the '
outside wd¥1d. That was stage one of our deve]opment

Stage two which is where we are now, was an attempt to 1et the
~generation of the modu]e materials derive from a needs assessment or user » -
ana]ys1s to be carried out through the’ deve]opment of cases. . The 35 modules .

" that we have discussed here .are an: attempt to meet-that need. The kind of -
referencing that can.go on among these cases and modu]es as we11 as the e
outs1de wor]d is a second stage ‘of deve]opment v s , :
But it is very 1mportant that we tonsider-soon, the deve]opment of %
, prototypes that begin to incorporate other kinds of techno]ogy._ For. example, -
. - one ,of the major means through which users may d1scover us is the adapt1ve
eference system : . , . .
o >The adapt1ve reference system is best presented on a computer
term1na1 ‘and so it is important that.Prgpjeet PROCEED consider develop--
ing a prototype of this.{perhaps.as soon as_next year). We might, for
, examp]e, develop a prototype of the adapt1ve reference system for a sma]]

‘.
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. of delivery is by

SRS become workbooks -to use while interacting with the system.” '

" working. -

- o e
. s - ‘ PN ./' . o ' . . -: -.‘.. ,.‘l. ._l

i
-

. range of representative cases on a.computer and then take this around to" *
.- professional societies, ‘the corporate setting,‘eig,jandfobserve.user reac-

-tion ‘to, "and interaction with,it.”

~ffbe on]yfﬁay]we areigbinéitb-begin fb-address?some-Of{thé’qUEstioﬁs
creatingvprototypes and letting}users;interact-wifh.them..

A
. -

.  Stagé'three1of'PR0CEED-developmént might‘be7where'we'cdnfémplafef '

f;:a,mOrg,total.delivery of the.syStem‘through'a.cdmputer-based format. The

‘issue heire is more substantive in that we would write the modules differ- .
.ently if we ‘were-'going to work on a totally comguter system than if we. . :

werelwquing{on'a‘system.wherejthe main use of a bomputer’was to access, - . &'
. through. the adaptive reference systenm, the modules -and case study material. . .

" *In'a total éOmpufér-format;,we‘are talkihg about,aadjnémib'ényfrdhr-

y meh;'for.]earning;or for problem-solving, In this stage the mddular materfalsf 

b

. ‘A fourth stage of development- is whefexyouﬁ1§6kﬁa£"the case materials

- and develop them in .such a way that their,true dynamic ccharacter comes: -

through. - I am thinking of some things-?ike'case<mafbfiaISathag have re-

*

. cently been developed at: Minnesota ‘in- the area of teaching law-students‘oh-' ""

-a;natjbnaT.network of some*30gdr=40 universities.

C % The case materials actually lead the léarner}thiqugh the system..: ..
There are printed workbooks published commercially that are used in working
through -the case materials. But they are written in support of the ‘case
.materials rather than thg other way arounds- AR S
.+ . The fourth stage of development for PROCEED might_be'thefaéV¢lopment
and testing of this kind of system. S A A .

EY

B - o T L G
Ce . If I were to spmmarize Jur recommendations, it would be that as we T

think about these various stages of development and the ‘idea of choosing an -
_appropriate. delivery mode, we must be certain not to overlook the' needs of o

- the user, the middleman, and fhe.envid'nmeqtfwithjhﬂwhﬁcﬁ-the”u§ers-are

| B _ ogé{ﬁ;a‘uﬁiveﬁéity setfing,l_
there is a middleman who is brokering eur wares. . Agd ﬁat is a college pro-

If we propose to deliver contihuing educati

- fessor or a dean.: This-individugl~hés need and must get.’'some pqyoff'for1 S

%

~brokering our system.- _
L T : v o T A

- The same thing is true of the corporation and'tife professional © - -

éoéiety;, If, at any stage in our development we neglectgthe middleman,

then we run great risk that our system will neverigetlo?;,thevghqund;

. .'FinaT]y; fhe.issue of,coét is impoftant..‘Thgrgkf';hdisen§e in
producing a system_ that people cannot afford to'buy,_}Tﬁéﬁjarge corpOrQ-v
,fion'canéafford'to buy the system. General Motors might buy it and might

- .actually put it up on their own computer System and distribute: it througﬁ“1fu

their 150 companies. - On.the other hand, there are Jndividual engineers _——
or small numbers of,engineerS'ﬁn_settings outsideiofithe‘]qrge corporations . . =

‘A . . . “- P . vl “ H

: : Cae ‘. Ty : ; -
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S th1nk that is a. subtle and very 1mportant way of 1earn1ng

- and it helps him?  And if° he doesn’t. happen to know what he needs to know .

& .,
L
~

that aISO have o’ be cons1dered when we deve]op cost factors for our” ;jd .

product : 'W,f, . Yy e

173r 3 Ne]I I th1nk that 1s ba51ca?1y what I can Say by way of summary

- of the act1v1t1es of our group.” I would b@ﬂhe]ped a' great.deal if some of: "

“the individuals who were’ 1nstrumenba] fn what we, d1d wou]d be, w1111ng to

‘comment or prov1de some support ST e , . . .
» S

'}‘:

" PROFESSOR JOHNSON BecauSe I make aqu1st1nct1on between thg con—-f“

t1nu1ng educat1on and the prob]em-so]v1ng mode, doesn’t mean an engineer.
using the prob]em—so]v1ng mode, ¥et's. say, in ‘the system won't learn, I

, I w0u]d certa1n1y argue, as: I tthk Professor Katz Was argu1ng, X
that for the.engineer, as well as for many other: profess1ona]s, prob]em-
solving is at the heart of continuing education. That:is what he wants to
learn, how to. do better. .The PROCEED system whether you construe it for”’

- contTnu1ng educat1oﬁ or for’ prob]em-so]v1ng a1d has as its-core a set of

prob]ems and their. so]ut1on o S = _, _ _ ff—.

B PROFESSOR TRIBUS Let me just see if 1 can exaggeratg‘the d1st1nc-f."5

_tion you are making in order to come to grips with the difference. Are you

S

Cy s

_";"'-_' PROFESSOR TRIBUS WOu]d,you d1st1ngu1sh between probTem~so]v1n§\;
- and cont1nu1ng educat1on? o J. ca Lo R T '

v

.saying that on the one hand we may present Project PROCEED as a system that K

“will help the engineer who d1scovers he has ‘a problem and he turns to this .

in.order to solve.the problem, it teaches him. Or we could think of it as -

-a system in cont1nu1ng education which attempts to teach ‘the engineer- th1ng§;,Et

~-he ought to know in case. he runs into a prob]em Now 1s that the k1nd of
d1st1nct1on you are mak1ng7 S

§° PROFESSOR JOHNSON: '\(es.'-- o

- F . R - —

"_.7*“f PROFESSOR TRIBUS ! And what I sﬂbgested in my’ ta]k was that systemsf
y‘g%educatwn that are based on the idea of sort of bank1ng knbwledge iin case

need 1t,_these systems appea] to about three percent of the population.
ople when-they a ' adults; don' t have a lot of th1ngs to do with theixr -
me : and are disinckined ‘to -go to:a system which is. 901ng to g1ve”fﬁem

_ some general he]p and increase- the1r genera] know]edge in gase somebﬁdy

negds. . 1t : .
A o

"ﬁf'?; PROFESSOR JOHNSON I th1nk 1t is- 1mp0rtant to d1st1ngu1sh ‘

" between continuing ‘education as it would be done - through PrOJect PROCEED

and more standard forms of cont1nu1ng educat1on _ .
'7i I th1nk'Pr03ect PROCEED hasaa un1que contr1but1on to make to con-
t1nu1ng educat1on, ang ‘that’ it i$ npt

1n9 Lk . _ R 1--. S o

! 21 -" . é o L. -, E . o ‘s’“" I

in the form 1n which you ' are suggest-_n .

'DR EDWARDS Let me- suggest, by co1n1ng a new phrase 11ke extended»“'

édu%at1on that whaq 1 hear peop]e rather svstemat1ca11y say1nq is. that no-

.

bY N . [ R




oy

" .- . body“wants.a continuation of the%kind of education’ that- théy;.”;cjo{"‘i‘r-i~n'=‘,'c01,1€gé A
- because it is not appropriate. S0 a continuation: or'a.continuing -of that - .. -
kind of .education, Myron would Suggest only three percent would eyen ctare: .

" . for. "And-what you want is.an. extension of-*the-,ed‘ucatijon'a,]_-_pro_c_egsji'nto".' L

S d"!-ff.ering‘- situations and to the situation on-the Jjoband ‘in 'ZSWer?j'ngf'qUes'-'-"-
. /tions-and solving pyoblems. and thinking through career' choicel ‘and-rather- .
© .2 different kinds of forms. T i T

C g RN

" PROFESSOR 'JOHNSON: ~ That “is ‘exactly Fght T T

. 77 DR, EDWARDS: . Maybe you Tieed ito think about a'different term . .. . -
~ when you say continuing. -~ because when you say continuing education people . . *

-~ - ‘are doing to think df it as a cont'iny_tio;n: of education as thg_y":yk_nowf.it T

"« jrather than -extension intq a.different area.. - e
e col t R A . . L : N S Lo U Sk
4 MR. FRI

EDMAN: _What we are:.tﬁ'i'nﬁih,g of1s additi Qna];_'iie,Véi-:op,iﬁéﬁt. g
o .%=0 . MR..ROBBINS: The group was reglly only talking abput-diffeérenfiag, ..
- /ting in the marketplace becayse people respond at.different times to difio.

2

.. . - ent:needs, particularly within: a’cerporation. And this came out' of some- - ‘
<4t Lpeople ‘around the table who are very -experienced jn.deal ing wi'th'industry. SRR
.«-and.prgblem-solving and they are just ready,;-to-hearﬁ__ar_di‘;_ffer_en; 'ki,n_q*'-ofr:‘;h_infg'."_;‘

7 Ang it.was only meant as a way 'd.f;marrket-ing;_._ REPIE *, e

A
s,

S DR, BRUDNER: Gne of'""fh_gft'hi‘ngs_*wéfare;"awa"re_'65¥-"‘jn'?'the'f.s,é,Vérra_T e
G discuss_ﬁoﬁ's-we;'had_ is the difficulty of trying 'to describe what esserttiallye - =+

i'sna'"mu.]t'i.-d.it_r‘;en'sibdal'“pr'o'ée_ﬂs_'s oriented concept with' kind of two-di nsignal’ ",

.. words: as ‘images, And it really’ 'cqme’_.through'“a_S'you“;."lis-tened -closely- in? o 3 o

% terms ‘of how people-i nte'.rpre_ted the; Very meanjng of thg‘-.'word_sj! "deti very: ﬁ :
'Q )‘:"._.."j."l . N e T . . e

. system.". Lot e _ . Sl
ST TF your Tooked at it 'F:s';o"c_iO'log.i,ca'I"‘l Ys say. -ybﬂ_.{_had‘ a ‘totally dlf"f"er'-%v B
“ent concept.of de]i-ye_ry_ systems that:if you,_]ool;éq_;'aft?j‘j t_‘t'echnb.]-.gg]'_jcau y 0'?-;»‘%, :

‘e~

. o ‘ u"l".- Sl o
L

i)
. vvk N

$.

economlca”% I RIS SRR N

inooo . I*think the inference that Paul was making -- and by the.way, I think-5 -

- thé group’should .applaud Paul's summary, because inno way wasour discussion '

- as coherent: or as sensible -as his summary,  but one of the things.that came .

~ through Toud. and clear is that this partjcular set of issues is. extr;%]y" AR

7 ‘impdrtant to the Project. ‘And perhaps weé have underestimated the difficulty" o
- of analysi%-as cohérent ‘as’Paul has presented; - . win o T ML ggeak o

'~

_ . .. Also, Dr. Edwards 'suggeged“sc')me‘thing that ‘1 ‘thought was very. §.. .
- important. 1t.is the one ‘thing. That perhaps. was. not emphasized enough; . - °
.~ Namely, it might be useful to.assemble.several subgroups::that jwork on-these
-« issues in 1978, because they are complex: ifhe. success of Xha: Project:is -
~intimately rel ated: to -them, and there:is'n y- one or. two people can™
© simply run out the answers. - . \ e LT e s RASER
"% 'PROFESSOR TRIBUS: 71 was waiting’to hear you say:-something,about™' "=, .~
, 'th'e.expect,a't{ions;.,:regardit}g thg} complter use. " Letl‘fme.put-‘v‘ilt;.-.»}av_ different way. L

£ -

. In my .own mi nd I “h.d'v;é.,{,beé.r_i aritici-b‘atin'g_;-,ﬁiggipdifl'féint deye'lop[ﬁents 1 n.

~ .. . .t - B
. S Ve . . . R
oA L LRI s . !
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computer terminals and output devices that, while not on the market now, are
very likely to be on the market in the next few years.

It is part of a revolution and we should, in fact, ant1c1pate that
revo]ut1on and accede to it. Now there are other peop]e who are more con-
servative in their views and I would-be interested in whether a consensus
deve]oped And if no consensus developed, what advice ‘do you have?

-* PROFESSOR JOHNSON I th1nk that is indeed an issue that people '
divide on and did so in our group

PROFESSOR TRIBUS: Well, because they divided, where do you stand?

PROFESSOR JOHNSON: OQur recommendation was the one that Harvey

- mentioned; it wds that PROCEED. needs to have some processes set-up in the

next year that more systematically and more thoughtfu]ly address the ways

in what you suggest ‘'what might be done. .
. In the short space of time we had, it was not someth1ng we found

achfevable. . ‘

>

6. ._' T
{Y‘ PROFESSOR TRIBUS You are referring it to the'committee7

OFESSOR JOHNSON: 1 didn't say that If any of the 1_dﬁV1dualsh
in our groBp who came down emphatically upon one side or the other of that
issue wou]d 1ike to speak,; I am sure it wou]d be 1nterest1ng



¢ R ~ WORKING GROUP i1

| “MANAGEMENT AND VIABILITY" QUESTIONS

Group Leaders: °  Myron Tribus
. " Geoffrey Bock
. \‘Y O

1. Is a Consortium of universities, professional societies and industry .’
a good management mechanism? What can each contribute in terms of '
contacts, credibility and support for the Project? Are there better
‘alternatives?  If so, what? : ' . Al - " PREM

"2.  What are the essentié]-mandgement needs for the Gonsortium? What©
tasks should be done by the central Consortium staff? Who pays for
what? Who gets what? . - _ A ' e
) /

~+3.  What are the incentives for participation for.eéch,éf'the four

groups. -- industry, government, academic and professional societies--;/;;

to form and maintain the Consortium? . _ oy
4. How can the system be‘cohtinuously eValuated?,VHow can.tﬁe'system zg h
modified to reflect the evaluation? " What up-dating procedures- shodld. ,
be’ instituted? | R ) S
5.  How can the PROCEED system be integrited wifh'corpora;e trainipg
. programs? v ' R A

6. “How éan_ the Project be ﬁade cost éffectivé? What kinds of user
- charges should be established? - : - S

7. what are the édvéhtages and>di5advagtages¢9f'diStributinQ;the.s
- through university;_professienqﬂ-soé?etyﬁnt'iﬁdustny in-house.
+ _ courses? . ' o , . o v

What other distribution mechanisms are there?
' '9,-f’H6w'shou1d the system be marketed? ‘

0. ‘What recommendationS'should be made to'Préject PROCEED aﬁﬁ'thi Depart- -
' _ment of-Energy? Lo - .

1 " . ’ | “. .! .
. | i |

b
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“The Working Groupﬂon'Maﬁgiizgqt and Organization developed. ggven
specific. recomcms&%g:;taf e Sormation of a viable not-for-pro o
company to.marke“arg continue to develop the activities of Project PROCEED.
These reconnendé%ions,wére prg?ented to the workshop by Dr. Myron Tribug
and ares as_follows: - . o

RECOMMENDATIONS AND CONCLUSIONS

1. XOn Organization ‘ Ve "

/ 1t is recommended that an association be formid, the members
/ to consist of organizations with an interest/in continuing
/' education for engineers, such as industries;| professiona) -

/ societies, universities and possibly trade associdtions.

L4

/: The members of the. association- should elect a board of direc-
/ tors which will contain suitable representation from industry,
/ acgdeme, professional societies and possibly .trade associations.

o [} . a
The board of directors'should/bé responsible fo selecting the
officers of and approving the activities of a nqt-for-profit
company. ' T .

*The no%—for-pgbfﬁf'companyvsqil} plan the activityes of Pro--
ject PROCEED, including;: -

e ' Deciding whét'subj%cts to- cover,

" Deve]oping'eduh§tiona1 materials and services either
ﬁ;infhoyse-or by contract, '

@ Marketing .the matgrials and services' either by con-
tract or using its own staff, = = .- -

"o Developing sburce§-of revenue.

The company officers will bebfeSponsiB1e for all day-to-flay
operation and for.financja1 and educational in@ggrity. '

2. On Sources of Revenue

.

The company should take advantage of available Federal resources.
. in starting its projects, especially those in areas of national
- " need. Mowever, in contracting with the Government, care should
. be exercised not to inhibit the sales and distribution functions.
., .~ Pricing for all materials and services should be set to recover
: .~ all costs and permit Project PROCEED to develop new materials
. . and services out of revenue, without further Federal subsidy.

-
~ . . : . ) . ‘.

9y
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+ .+ Project PROCEED should ‘deelop a s
It is likely that 'the costs of marketing and distributiontwill

. from as ‘many different kinds of services
. possible. - . ; .. { L "

" Marketing | - o7

9% PR

. & Modules sold.indiv

o Fee for privilege
system, -
o . L sy
e Fee for each service. v
. 4 » ' ' ,
ould raise revenues

As a matter‘of principie, the compa \
‘and -products” as ’

L PR R

Y

L

marketing activit.
be more. than three times the cost of initial production. Do
not skimp in this.area.. ' S AL

User Inputs . - ; ’ o
Project PROCEED should develop procedures to guarantee poten-

'«.tia];user inputs at am early stage in the development of the

54

system, teaching materials and other services. ‘ These procedures
include -- among other things -- consultations with plant en- -

gineers and managers about the topics for materials and services .
“as well as delivery mechanisms and means. - “ : '
. \ | | > ;

1

Distribution . o

clude, for example:

. . . } o
. The distribution system shou]d,be very~f]exfb]z;and may in-

o Utilities, . . - R |
¢ State ene}gy_cbnséryation offices, ’ ~ 1?'  . b

] Un}yp}sify ex?ensian Servjées,
° é;nuf@cturef's associatiqks,.

D)
. . -\
- @ Academe,
o Nationwide mail.advertisiny ¢dampaigns; -
e Presentations at national conferences and t}adg shows,

[ 'Interqbtiona] sa]gé;‘

N
v

4
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e Professional socisties, .- .

o National organizations (i.e., energy ‘conservatiori
- groups), . : . ‘

T

. & National Association of .Manufacturers,

e U.S. Chamber of Commerce. . ' ’
6. 'Eva]dation _ '

- Project PROCEED should establish an evaluation system{ine]uding:'

) e .AUtomaticbuSen feedback as part of the educational
' | Of’fe":!ngsr . »

.. e Studies of ‘effectiveness (including aneedatal infor-
“n mation). The‘Proj?ct should establish measures of. -
. effectiveness for its educational efforts to sgexif

if the objectives are met; : :

‘./’ﬁ;nitoringwof'activities such as:

pooTSsEle )
- Inquiries; ‘
- 'Console generated references, .

-; Reports’ from 1ibrarians.
. - Y . { ] :
- The board of. directors should periodically appoint ad-hoc
topical, self-liquidating advisory committees to examine:

. e Topical areas,
e 'The working. of the system as a whole and report back
. to the board with recommendations for changes or

\

continuation. '\ - -

7. Recommendation to the Department»o? Energy

Project PROCEED appears to be a promising approach to the con-
.. tinuing education of practicing engineers. Its plans for
materials and services on indusgrial energy conservation and
its - planned delivery system promise to fulfill an important .
- national need. The Department of tnergy should.thus support
 Project PROCEED for a sufficient time to allow an evaluation
to be made of its effectiveness in conjunction with the .
educational mission of the Depan&ment of Energy. -
) : ‘_‘o‘ . i .ot




- X- ‘Workshop members discussed each recommendation separately.
: . @ _ ,. . ) N .I:..n"
. Diseussion of the first recommendation "On Organization," cefitered #
" on whether the proposed company should be:concerned solely with materials

%vices for engineers and scientists in industry, or whether;}t shouTd

»

be cogcerned with materials and services for a broader range of industrial-

- Persghnel, including technjcians-and other technologists. ‘Thé group * <
decided that the mandate of the company. should include alt kinds of pro-

~fessional level "technically-based personnel working in industry. ‘These .« - .
cou]dimainly be engineers and other scientists but in some instances, coutld
also include professional toxicologists, and so forth. :

- The second recommendation "On Sources of Revenue, " contajned two

basic ideas. First the not-for-profit company should not continually rely > =

on federal funding. Second, the company -should raise money in every way

it possibly can. Hence, the organization should have viability. Lo
. . 3 _ } . .- Wy

.~ The third item was "Marketing." The point' that was made here is
that when all is said and done the company will. be spending a Yot more ,
money on getting the material out, developing rels iows with peeple, and ' .
so forth, than on-the or:giza] writing of the ial or the development '

of ‘the services. Based.onthe experiences 0f3 ber of members of the

working group the cost of distribution will be af Jeast three times the

%%?& of generating the material in the first pla bR heavy . investment in _
iis area s a prerequisite to success. ’ ;f T ’

” 3 P -

Recommendation number four, ‘"User Inputsff;mpﬁhsizes that the ™
company should take the userinto account at a very early stage of the
development and have a very strong interaction with u ers in the develop-
mental process.  ,.° _ : v " '

. The sixth recommendation "Evaluatiom" really contains three = .
important parts. It says in one~Part that built into the system should be
feedback. from the users, so %Hgfrgeople using the company.cin get an idea
of how they are reacting to ilt. : SRR '
., But in addition there should be some -attempt ‘to- $tudy whether the
system'as a whole is doing amything. For example, in the field of energy -
conservation some measure should be made whether the people who use .
these services actually go out and do some hing different. : :

- And the thjrd idea is that while Project PROCEED and this company
should be developing.all of that, there shou]jbbe an independent audit of j
‘the entire system run under the aegis of the board of directors. ~That is
-what the last item is about. . -

_ The seventh recommendation is made to the Dgpartment of: Energy,
namely that it cooperaté and support Project PROCEED sufficiently to allow
some measure of effectiveness to be made to see if it really supports the |
educational mission of the Department of Energy. Project PROCEED has some
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promise “and ought to be g1ven enough support 1n ordEr-to f1nd out If 1tv
promjse w111 be fulfilled. . . CV \ - ;v o j

\ - '9" ”I‘.
- s

P

Some workshop part1c1pants quest1oned whether Proaect PROCEED
would simply educate sc1ect1ses and. engineers 1n,energy or 1n othér areas’
as well. . . , . - - T T‘ DDA

~ Professor Tr1bﬁs responded that the ProJect was broad]y con-
“strued to apply to other scientifically-based areas.as well’ Thairecom- .
. mendation to the Department of Energy refers-onTy, to the Department of
Energy s mission but there is an implied eMdorsement that, the F Project, is
a good idea aeross -the board. This doesn't preclude saying.same- day to
T EPA or to OSHA or to somebody else someth1ng similar. ,
_ S Dr. Passer added -one comment to\sﬁe general- d1scuss1on -- the”
 proposéd.organization is.a rather global sort of thing. It covers the
who1e universe almost, and this is fine. But a Tot o;d‘gought needs to
.be given to whethgr or not the ‘electrical engineers a echanical engi-

neers and the chemists and all the universities apd so ‘on are ready to get -

\ involved in such an organization,s: simply for the very human reasen that
many of thesel1nst?tut1ons are heavily committed to these sorts of th1ngs
And they may look.upon the proposed organization outlined here as poss1b1e
compet1t1on arr1va1

. ‘A ot of thought shou]d bﬁﬁg1ven to make it clear to the various

mgmbers lof this organization Just at they are giving up to Become¢ part
of it and just what they retain. Clarifying these points cou1d be'very
‘crucial to obtaining their support and 1nv01vement

“

t
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