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ADAPTING TO CHANGING TIMES
AND ENERGY NEEDS

HON. DON FUQUA

oF FLOLID&
iN THE HOUSE OF REFPRESENTATIVES
Thursday, September 2, 1973

& Mr. FUQUA. Mr. Speaker, I would like
to bring to the attention of my colleagues
and the Nation some very interesting and
timely remarks concerning our MNatlon's
future direction in energy.

They were made recently In a com-
mencement address by Dr. Howard T.
Odum, at the University of Florida In
Gainesville, located in the Second Con-
gressional District of Florida which I
am privileged to represent.

Dr. Odum, graduate research professor
of environmental engioneering at the uni-
versity, iz a srientist of international
reputation.

Well known for his complex "net
energy” theory, Dr. Odum has attracted
worldwide support among energy ex-
perts for his theory, which says that
society must be concerned that it is not
expending more energy for the produc-
tion of energy that the energy produced.

In a recent article announcing Dr.
Odum as a reciplent of the Distingulshed
Service Award from the American Insti-
tute for Biological Sciences, the journal
BioScience deseribed him as “one of the
most penetrating, hoilstie thinkers alive
today."”

He has been the recipient of numerous
other awards praising his worlk, including
one he shares with his brother, Eugene:
the international prize for outstanding
rezearch from the Institute de la Vie In
Parizs (Institute of Life). An intcrnation-
al jury of 53 members, many of them
Nooel laureates, from 29 countries chose
the Odums for the honor based on “the
global impoet of their research.”

T am pleased to insert Into the Record
Dr. Odum’s penetrating address:

Leapic TiUE Wiy 10 THE Prosisen Lamp
{Commencement aodeess by D, H T, Odwm )

Grodunting students, parenis, faculty, Mr.
President. Leaders of Floglds agd the Na-
tion: Today et us conslder the energy basls
for the futars and the "y you graduates
an Individuals can stay adepted to changing
times ahesd,

Fiayke it was Pogo or Charlle Brown who
was msked why be walked nalong leooking
backwards, Hu says: “How can I see where
I am woilng W I can't sae where [ been?”

Charlis Brown's uncertainty Is ours: How
do wa knew which way to lesd? Often we
prepare for tha bastles of yesteryear with
plans that worksd Inst time. New condlitions
arriving unsanounced often cause [ailure.

Inm 1860 a southern region In the war be-
tween the states tried to match an agrartan
economy agninst one newly powered by
water, fuels, and clty-based Industry, Be-
cause of this changing energy pattern. the
south was preordained to lose. The grad-
uates in the 1840°s had learned classics but
not snough about the way energy supports
civilizations. Few people understood the
meaning of the outcome.

In 1945 the T.5. was using hell the
world's fuel energy flow. The graduating
classes In those days formed an opinlon
about how much gecgraphy the U5, power
could dominate. By 1986 the relative use of
the world's snergy had dropped to 15 for the
TS and 2§ for the rest of the world. The
Ieaders with attitudes lormed earller at-
tempted aetlons in Tl.et-nun_ that may have
been poasible Im 1945, but not in 1965 arter
tha base of snergy had shrunk. Thers wers
fellures for lack of understanding of our
energy hasis,

As we have to dif deeper and deeper to
get o0il and coal and go further and further
BWLY O0C Sea or In Alsaka, a greater and
greater part of the economy goes into the
getting and processing of energy. Thers I=
lesa net anergy to run thes rest of the scon-
omy. The price of energy and all things
derived from It rises disproportlonately, For
ihe same amount of circulating money. real
work done ls less. Part of (nflation ls due
tn decreasing net energy. Growth slovs down
and the economy levels,

The price wa have to pay for Imported
energy depends on the net snergy at home.
As we have to pay more to dig deeper, those
aload can ralse their prices accordingly, To
attempt energy Independnnce and use up
our own fuels only hastena the rise of prices.
The productivity that would have gone lor
growth goes abroad to balance our payments
[or oll,

Underdeveloped countries with more un-
used land, water, laber, and minerals ¢an at-
tract capital more than we, and they can
grow until about 1995 along with the OPEC
countries, when the whole world's assets
begin to decline. Because lt3 snergies are no
longer rich and because It has s¢ much assets
to maintain alresdy, the U.3. growth stopa
sooner. In the 1940's we tried to keep Amert-
cans on the family farm while great dows of
conl, oll and gas came to the citlas fuellng
growih and jobs. Everyone moved ta the city
In apite of gnvernment policies,

Scon now. however, fuel flows will be de-
elining and onoe again the renewable rmrml
energies orill be proportionately more valu-
able. Opportunities will attract peopls out,
decentralieing the clties. Will we try to keep
the cities subsldized againsc the real teenod?

The UTAE'S Immediate onergy¥ position
hinges on s forelgn polley, Golog almest un-
notleed 18 Carter's brilllant success In bring-
ing Saud!i Arabia under the American perim-
wter a0 that its olls are awvallable at a lower
price. The real price of oll has dropped 217
ln the last 3 years, causing the American
aconomy Lo ripple upward. With Saudi-
Arabin part af the T.5., our economy crasta
Tatey; without i€, tha sconomy cresls now.

However, fighting 8 major war during de-
elining ancrgies is to ba avoided at all costs,
sven if the war !s over enargy. The demisa
of anciens Oreses has besn aftributed to
major war during a time aof exinusted soils
and forests, It 13 cerrect Lthat an oconomy ta
ba 7ital must grow if thars are snargles to
support growth, Jut wie correspondlig prii-
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ciple is also correct, that economins cannot e
vital If growth I8 atcempted wheo coersy
flows are diminishing. Some fenr regressian,
but those in ecology are nsed o observing
the growth of foresta followed by the levelims
Atage called Climax, which Ik more harma=
nious than growth. with Detter characteris-
e of clembliness, even dlsvmoulfons of
wealth, and quality of 1ife,

These matiers are controveraial, and niaey

Tave honest differances of opinion, thinking

Lthere are alternative energles. Vested Inter-
eats with billlon dollar government contracts
gnin by making promises they can't keep.
Tou graduates, to stay adapled, have to con-
sider the possibility. and In my view, the
probability that the assets of the industrial
nations, their energy fows., and real gross
national product will =0on crest and decline
and that of the rest of the world alighily
later. Wil you be llke Tyraunosmmurus this
atuffed dinoganr? When changing cnergy
conditions change the rules, will ¥you be
ready? Or go extinet?

What about solar and nuclear energies? Be-
cause sunilght Iz so dilute only one Calorie
remains after 2000 Calories of sunlight are
pmcmtd and concentrated !nto fuel. The
nation can be supported on renewable solar
energies using forests, agriculture, and fsh-
erles for food and fiber, but not at the pres-
ent level. Eilther the population must be
reduced by !5 or the standard of Uving by
5. Green plants have already maximized the
conversion of solar energy to uselul work
using the same process that those developing
photocells offer as & substitution. Solar tech-
nology ls Inferfor to green plants and 13 not
net energy for it requires 4 calories. to yleld
1. Solar techoology done in ennjunction with
necesgities such ws bullding houses can save
heatlng energy, but it doca not yleld net
energy with which to run the economy,

Fresent nuclesr energy with 5,000 degrees
in ita core has proved to be a disappointment
with lsss ne&t energy than coal because so
much of Its energy 15 too hot and has to be
ejected Lo Lhe environment Lo cooling wnters.
Fusion witly 40 milllon degrees temperature
ak lz core will surely take more energy to con-
taln and cool thanm it ylelds. Although we
can expect the economy to erest and regreas,
It s nothing to fear, since the transition enn
ba gradual becauss soal ressrves that give
the U.8. a perferred: poa‘tion after the 190903,

As the nation tightens Ita belt. lta tourists
will spend less; ita retiress bring lesa money,
and less Iuxury producta will be bought.
Florida agriculture will diversify and substi-
tute local sales for luxury orange juice and
winter wepetibles ns transporation costa rise.
Luxury air conditioning will decrease. Elec-
tricity per person will be less as more coal is
ueed to heat housea directly. perhaps coming
over from the west In pipellne alurry with
Misslssippl water.

‘There are things not to do In a cresting
economy. llke bullding great capiial-costing
central facilities bosed on assumed growth
such as power plants, regional teritary sewnge
facilities, more shopping centers, biz high-
ways, high energy mass transit. All this does
I8 rafse taxes nnd utility rates, causing in-
dustry and jabs to go ¢lsewhere. There are
things to do, ke retaining and connecting
our wetlands In o web for water conservatlon,
wnste reeyellng, wildlife corridors and acsthe-
tlc buffers, Our Center for Wetlands, in
expariments [n Calnesville, has shown that
wetlnnds absorth microbas, heavy metnis, and
nutrlents and recharge groundwaters, e
SWHRIND dcting ns nature's flter. In o disser-
tation for a FPhOD. awnrded Loday, Sandra
Drown ahows 10 (o 50 percent of Lhe waler
smved by the Green Swamp as compoartd o
pluins to drain and substituta resecvolrs:
cypress trees eonserve water. Growth of valu-
able cypress wood v ascelernied 4 Lboes Ly
wiate-waters
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A new river of grass from Lake Okeschobes
sasth to the Everglades can process water in
w strip 3 miles wide, taking all the nutrients
and apclealtural backpumping, but providing
witer to iands on either side. The mucklands
will be rebuilt by the plants and later this
strip san be farmed again, an adjacent strip
then cnrrving the water,

Regression means more jobs because less
high energy machines are used. More milnla-
turlzed machines are used: smaller buses,
trucks. computers and farm implemients.

What will the pattern of [ife and economy
be with declining energles? Agriculture and
Forestry have to use more land. more lnbor,
and less energy-lntensive tructors, pesticldes,
and fertilizer. For Florida with (ts sandy soils,
this means gettlng water tables back up o
help hold peaty content that holds nutrients.
in o Ph.D, dissertation awarded today, Buré
Smith found typical Florlda forest-grazing
lands so depaupernte of phosphorus due to
removal of nutrlents with tree harvests, that
regrowth of trees or eattle was hardly posaible
depending on tiny nutrient Inputs from rain.
Yet 23 feet underground are rich phosphate
deposits from millions of years of leaching.
We may need to brondcast thils phosphate
over the enrire state Instead of selling It to
Bov¥lets so we can run sports cars a llttle
longer,

The urban clty mess of unemployed youth
and crime will start to be solved as mecha-
nism is found to start a new homesteading.
helping these youth to leave the declining
citles, bulld thelr own cabins, and develop
new farming communities of & subsistence
nature. learning to be proud and versatile
like A black man named Quince under whom
I worked on a farm as & boy.

In underatanding energy¥, we lcarn that
high quality things require much energy to
make or replace them. 4 coal units are re-
quired to make one of electricity. Hundreds
of Calories of coal to make one Calorie of
torhinologlcal service and thousands of calo-
ries converge ln support of one Calorie ln
service of educated humans, Labor is high
embodled energy.

Rationing or artiftelally pricing fuels will
hurt the economy's ablilty to compete. The
plaoe to save ensrgy 1s in the ambodied energy
of luxurles of the middle and upper income
groups. Energy conservation ls best brought
abouit by nationwide cutting of salaries or
letting Infatlon do it rerouting those funds
to unemployed for work, increasing produc-
tivity. Minimum wage needs to be elilminated
for those under 21 and over G5 to Insure
their proportionate participation in the work
foree. Women 1o the work force will continue
to tucrease, since less children and decreased
populations are needed in a regresaing
BCOTLOITLY.

High quality services such as that of gov-
ernment and higher education will feel tho
pinch first as energies become fxpensive, be-
cause they are At the end of the energy
chain. In higher education, we are already
starting to plan for lowered resources. For
sconomy. graduate programs have to be
clustered so that each program's GOUrses
reinforces the others and exceed the mini-
mum eritieal size. The stote cannot support
9 graduate unlversities, but may have to
learn it the hard way with & collapse of qual-
1ty with students going outside as they once
did, The larger universities can be graduslly
reducod from their oversize and thelr play-
boy roles by divertingy those studenia who
are mot yat commitied to higher education.
Orades are the best proof of classroom
motivation, not machine graded testa

To teach more with less reqiiires general
rlucation with principles. For axampie, an
introductory [reshman course combining
energy, sconomics, environment and aystems
could preceed other courses, helping every-
nne n understand changing times and ses
the unity of knowledge bettar. Por exampls,
a dlssertatlon for a Ph.D. sawarded today to
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John Alexander shows the pattern commaon
to many sitautions of gradual storing of
energy. which s then consumed in & burst
of frenzied actlvity., Examples are earth-
qunkes, storms, volcanoces, forest firea, locust
opidemics, and war, We regard such surges
of energy use as @ disaster, although the:
pulse usually serves to make the processes
ol the blosphere recycie becter and complets,

A [ascinating ouestion is ralsed that you
grnduales must think ahout. Will the mag-
nificent accumulation of world aasets of our
civillention be consumed in B frenzied surge
of flnal consumption, returning us catas-
trophically to the base level of renewable
energies og in the tlme of Genghis Khan or
the spread of Islam? Or i3 there a better
produnl way to regress?

During the Civil War one regiment wos
gbserved Lo be retreating and the com-
mander wias asked: Why are you going In
that direction? The answer was: “We's ad-
vaneing backwards.”

Apparently, the facts of energetics require
us to advance by regressing. Americans are
always talking about leading the world. My
message to the graduates of 1978 Is that you
Lave Lthe marvelous opportunity and adven-
ture like AMoses to lead the world's way over
the hill nnd down to & new promised land.
Godspess @



