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. This publicationccontains a\series of papers vxich
promote the concepts of energy conservation apd offer safe and
convenient ways of handling all aspects of our lives affected by
enetgy without having.to depend in any way on fossil fuels or nuclear
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. ‘ ’ithin the last century ‘our culture has taken an unprecedented form,

AN

‘more simply.

current way of using engrgy and our lack of knowledge of the existing

\sophisticated, and comfortagle as; our own - some even more SO, - without

centered on the premise ‘of unlimited, cheap energy, and on the
desirability of its unqualified use. As a result, all aspects of our
culture and our lives have developed forms which can only be supported
%y massive energy consumption and which car only be considered valid
from within those assumptions. These forms. are not necessarily better
than other ones, and are coming to be seen asjﬁhrng considerable
negative effects that often outweigh their assumed advantages. '

Growing realization of the limited nature of our present energy sources
and of the environmertal degradation cahsed7by their use are bringing
us to reconsider the wisdom of our cultural and technological premises;
We are beginning to see the great and unnecessary waste in our ways ’

‘'of doing things, and to discover ways to accomplish our dreams with
less need for energy.

Our assumptions'about energy deeply permeate our thinking, and so far
we have mostly concerned ourselves with trying to continue our present
ways a bit more efficiently, rather than asking if they are perhaps
basicly wrong. Wé have not looked carefully to see if it is possible
to escape our.dependence on energy (partiéularly fossil fuel energy) ;
and if it is p0551b1e and perhaps more desirable-to live lightly and

/ ~
Our attitudes towards what we think is possible and towards how we wish
to live are the most. important factors in determining how much energy
we.use (and waste), the nature of our energy use, and the quality of
our lives which result from its use. Our complete immersion in our

and proven alternatives™ prevent us from developing other, and perhaps
more pleasant, ways of living which have c0nsiderab1y different energya
implitations and effects upon our lives.

There are perfectly safe and convanient ways of hand11ng ALL aspects
of our lives affected by energy without having te depend in any way

on fossil fuels or nuclear power.  This should be obvious, as there
have beén many cultures in our world equally as Yefined, luxurious,

our dependnnce upon energy. It is not obv1ous to us because we are

only famillar with fossil fuels and nuclear power, and are unfamiliar
with the different patterns of benefits and problems associated with

other ways of doing things

The pro;ectedvexponential growth ih our energy use and its attendant .
problems are entirely ‘unnecessary as well as undesirable. It is possible
to live guite comfortably on a fraction of the energy we consume today.
We CAN choose to live wisely and gently in our world, and the changes
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possible through that are not "insignificant. It is possible today,
without hardship, to reduce the energy consumption of our society by
90\,\and live happily on less than one-tenth of the energy we now use,
while at the same time enriching our freedom, our enjoyment, and our
11ves

5

Changes which we 1nd1v1dua11y can bring about - in our homes and 1ﬁ

the energy flows which are affected by our actions there - can, in great
measure, bring- about such changes.

|

1. See study on attitudes and enerqgy underway by The Energy POllCY
Project, Washington, D.C.
2. See V.I.T.A. Village Technology Handbook, Tools for Prog;ess by the
Intermeaiate Technology Group, etag. N
3. See The Ancient Khmer Empire, by Lawrence Briggs for information
on the culture that built Angkor Wat, etc. Also, Joseph Needham's
Science and Civilization in China has a wealth. of information on
A the ingenius technology of China. , : "
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The Problems thh Brtcks In Your Todet

Most of the 1nformation we are deluged with concerning our use df

energy is either of a crisis nature or persuasive literature suggesting
that all will be well if we only turn, down the furnace a couple of o
degrees, fix the leaking faucet, put a brick in our toilet tank, or

put emaller wattage light bulbs in our attic. Because they are unwilling.
to question or change' any of our accepted practices and attitudes, -

these "save-a-watt" suggestions studiously avoid any of the central

issues of our energy problems. They make us feel 'we're "wringing every
last bit" out of our energy, when possible improvements are actually ?
several orders of magnitude greater. Many suggestions are designed

only to shave demand peaks for the utility companies, even out.loads,

or protectothe industry's interests.

For lnstance, the U.S. Government booklet:, "7 Ways to Reduce Fuel “
Consumption ih Household Heating....through energy conservation"
put out by the Special Assistant to the President for Consumer Affairs
and the National Bureau of Standards, suggests things like repairing
leaking faucets, closing draperies at night, cleaning furnace filters,
etc. All of these offer savings, but are hardly significant relative ,
to the 60% loss of heat energy occuring when electricaT\heat is used, .
the general overheatinq of buildings, the potentials of sblar heating,
‘the subsidized costs of-: fuels, etc. The booklet, "60 energy’savers
that make cents", put out by Northern States Power Company, has )
quite a féw good suggestions on economizing on energy use in the hormte,
and suggests ways of using your air conditioner more effxcxentig/—
mmer

‘but doesn't mention that there are ‘other means of maintainin// u

-

comfort in a home that use less enerqy e
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Minnegasco sends out eneréy saving tips in its billings, but, at the
same- time advertises gas patio lights and other frivolous uses of gas.
It also doesn't mentions that the 600,000 households in the Minneapolis
area that heat their homes with gas pay their gas company $6 million
to $10 million every summer amd Waste more than 5, 000,000 ‘cubic feet
of gas in the process, solely because they don't know enought to turn
off the pilot lights in their furnaces at the end of the heating
season. Few are aware that the pilot light burns $3-4 of gas a month,
and many don't even know there is a pllot light.

~

None of the utilities mention’ the inverted nature of their rate

structures thch ‘denerally give discounts to large energy -users and

charge you more per unit of energy the less you use. NSP charges
5.1¢/kwh for the first 60 kwh of residential use per month, bu& if

you use more than 800 kwh/month, they only cost you 1.65¢/kwh. If- .

_You use a lot of electricity (electric heat or hot water), you pay

approximately 20% less than that. If you are a commercial or
industrial user, your rates are even more subsidized by residemkial
users. Obviously, such rate structures do little to encourage
efficient energy use. N .

. | —-
The electric and gas utilities are beginning to realize that even their o~
ov¥n interests are not necessarlly best served by promotlng higher energy
use, and are becoming somewhat more respon51ve towards energy conserv1ng
suggestions and policies. They still have far to go. The argument
is made that they can produce power more cheaply if ‘done at- a constant
full-load rate (thus agreeing to "peak-shaving".conservation but still
offering lower rates to stimulate off-hour use). As far Es spreading

capital costs over the greatest pdssible production, that is true.

However, every pound of coal or barrel of oil consumed is gone -~

whether at peak or off-peak hours. \

R .
Changes in a person's life style - even fa%rly minor ones - can have
a much greater 1mpact on energy use than most "save-a-watt"” ideas.
Not using electric heat, not using air conditioners, usimng solar water
and space heating, liying near where you work, and consuming less can s
quite significantly lessen ‘fuel consumption. Living where you work
saves not only gas but highwéy construction and maintenance costs,
auto deprec1atlon and replacement costs, parking space, etc. It is
also better for your health. ' Sharing a car saves energy, but using
trains and busses saves much more, and staying home eliminates the-
problem. 'Use of unprocessed foods can eliminate huge energy d
expendltures by industry that don't seem related to household
energy consumption though they. are .totally determined by the attltudes
and lifestyles occuring there.

PR
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Our attitudes towards energy underlie many of the problems of our /
culture’ andﬂsupport upreasonably inefficient 1nst1tutlons We spend

$78 billion a 'year on academic education, while other 1earn1ng . .
Processes produce rather than consume goods, time, and energy. 2.6 ’ /
Our agriculture uses more endrgy than 1t produces, and our industry,
transportation, entertainment, etc. are all energy- 1nten51ve If

measured on any broader criteria than our traditional economlcs they

are incredibly ineffective in both energy use and the fulfillment of

their intended purpose.

£ *
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Unnecessary activity invelves a far greater enérgy loss to our society
than inefficient use of energy - and is more easily eliminated. Our
major energy wasters include wér,‘early obsolescence, unnecessary work,
advertising, industrial waste heat, private transport, inefficiently
used public transport, attempts to heat or cool large volumes, :
industrialized agriculture, bureaucracies based on irrelevant tally,
our processes of obtaining -energy, non-reused or recycled materials,
and the style in which we live. If we were in a totally independent
country with truly unlimited and undamaging energy resources, this . °
incredible waste would be less serious - though still damaging to
our personal growth and vitality. 1In an interconnected world with
«limited fuel reserves, it brings serious questions of political
independence between fuel producing and cdnsuming nations.” In economic
competition with. countries with wiser energy policies, such as China,
our energy waste will inevitably bring us severe and damaging trade
‘imbalgnces, monetary adjustments, and worsening of our quality of -
N 1ife. Perhaps its most damaging product remains the effects on our o -

: heads of carelessflat of condern and understanding of Ehe'people,

% processes, energy flggs, and situations in which we are involved:

. ~ Direct waste of energy in homes is relatively minor in comparison
to wastes in these other sectors of our society. However, the
B greater wastes are all within energy flows that originate or end in o
- the home or are determined by our actions there, and considerable .
leverage exists in energy practices in the home to change larger .
" ones as well. Quite substantial amounts of energy CAN be saved within
the household, and in ghg process we can move to some more satisfying

. ways of ?Ezénq. . 7 §

H—

1

" ~~4. See N.S.P. Rate Schedule, Jan. 1972.
) 5.  U.S. Statistical Abstract, 1972. 7
h S 6. See Ipelengeng - School for Mahalapye, Botswanaj Stephen Murray.
1973 thesis, ‘Univ. of Minn. School of Architecture for good discussion
of productive rather than consumptive learning processes. : ?
. 7. See "City Planning in China", Graham Towers. ARCHITECTURAL DESIGN, 7/73,
for discussion of Chinese reégional pPlanning policies. P

N




'D‘on_-’t .Sblve' Problems - Avoid Th em

It is wiser to avoid energy use than to maximize the efficiency of

its actual employment. In order of decreasing effectiveness and
increasing cost and involvement, energy use can be avoided by determinihg
the follow1ng

1. 1Is the activity for which the energy is to be used necessary? Can;
it be avoided, thus totally savxng the energy necessary {or its
accomodation and operation? :

2. If the activity is necessary, where is the most desirable climate ]
) for it? Ought it to be located where _Substantial energy is necessary*®
- for heating, cooling, transportation, etc.? Can . it move south in
the winter more economically than heatlng and shovellng snow around
it all winter? ° ) ¢

*3. Where are the most favorable micro-climatic conditions? They can
considerably minimize the heating, cooling, and other climate
tempering energy needed. (Seattle has a very wet winter, while
across “the Sound, in the rain shadow of the.Olympic mountains, the
sun almost always shines. In Toronto there is a 30 difference between
winter temperatures along the lakefront and those in the river valley.)
i - <

1 ﬁﬂ' Develop a lifestyle, or,ways of performing the activity that consume
least. energy and place least demand ugon the surroundings. The
variations in the way we do- thlngs can easily double (or halve)’

) the energy used.

. 5. Design buildings, when buildings are nééeSsary, that minimize
‘ energy demands for construction and operation.

6. Find the most efficient means of obtaining and utilizing the rlght
energy necessary to fill those needs. It is only this last
questign, and that usually only in part, that is asked when -
considering energy conservation. 1Its effectiveness is rather 10w, ‘

/ as it can only hoﬁe to more effectively satisfy condjitions which
were perhaps unnecessary to begin w1th'

: EnergyiFlo;ws Through The Home .

"¥YSPACE HEATING

v~ ‘Space heating 1s usually the largest energy flow through a house in
! its normai yoperation. - Minimizing heat loss from the house and
N choosing and econbmizing on the sources of make-up heat offer the
" most substant}al means of removing our dependence upon fossil fuels

Q » ’ 7 .
+ ’ " T "
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for space heating. The economics of insulation are tied to the costs
of fuel - the higher thegcost of fuel, the gredter the fuel and dollar
savings through added insulation. Conventions of house construction
and the material and insulation\costs of insulation also*affect the
ecopomicqﬁef minimizing heat loss from a dwelling. A substantial
rise in fdel costs over present rates would, in addjtion to making
much more heavily insulated homes désirahle, entirely change the
relative economics of solar heating or w1nd elec‘rlc heating

T e
-

RTER T _wanarion
——+ ruEL cogy COPITAL MVESTMENT {—— .
CapiTal INVESTMENT €08 OF WONEY
COST OF MONEY INTEREST .
wWrEResT OLPRECIATION H— : N
OEtPRLCIATION MAINTENANCE , Jf -
MAINTENANCE . .
NO.OF NOURS OF OPERATION
) .
W T ) saviNGS \\
‘ : SAVIRG BY FIRCT (14 . OF mw;.mou - 03 9% ”
N 1 ADOMMONAL SAVINES POR FAC, . . ° . 2
\ _rADOITIONAL trg W, OF uvmn.mon « . .
N . .
,/ .l ‘I .
A ,
\_‘, - Trova il ’ RS
Ll o o g R
: L ! ¥ ’
g ]
» Yaog
< ) . | .
E i L~
: %L 1 L~ S
A T - (
5 ]
8 ~ T | s . <
> 1 ’\‘ »
) Ll 40DIT(QNAL COST FOR
o €4CH 4ODITIONAL W2 \"ﬁ~ o .
- /“w, OF MBULATION
= NI ~
T L cosv of FingT 1'a v_of msuLETION -
L
l-Tuicautss .-
1 1

; r - [ i ; A
INBULATION TMICHNESS, INCKES ‘

. . . , o - s . . r e,
Determination of economic thickness Fuel savings by conventional
of insulation. ‘ \

o -

§ . .
1
- i

-

N

~Conventional practlces of minimizing heat loss are fairly w1de1y

e known, though not universally applied. Wall and ceiling insulation,

e

minimizing infiltration through weatherstripping of Windows and doors,
double glazing or adding storm windows to window and door openings all
offer substantial savings in almost any partqof»the country except the
extreme south. Even weatherstripped and double~-glazed, windows are '
“often the largest single factor in heat loss from a house. Southern
windows are, -however,' also a potential source of inexpensive solér

heat. 1In combination with insulated panels, shutters, or. curtains

which can be closed over the windows at night to change the heat loss,
‘they can offer. con51derab1e -benefits - both "in minimizing heat loss .
and in gaining very low cost solar supplementary heating. Careful
design of » overhangs and landscaping to minimize heat gain in the

summer can make,such windows a consxderable benefit to the ener§y flows
through a house.

. - ‘o

.
K

meang of prewgpting heat loss. -
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‘Numerous architectural factors can affect the heat loss of a T
structure - its geometry, the amount of surface area of walls and

roofs, the relative orientation of windows and large wall surfaces

to the sun and wind, the color of surface materials, the heat ¢ -
transmission of structural and surface materials, the design of ’
landscaping to minimize wind speed, etc. The use of earth berms or
building beneath ‘the ground level can offer considerable heating and
cooling sa&{ogs, as the ground temperature a few feet,down remains

at'a stable \45-60 F, and can do much to minimize the great temperature
fluctuations that a normal ‘heating' system must deal with. Some
_moisture and condensatiqn problems arise in- that kind of construction,
but can be avoided through careful design. -
Another means of minimizing heat loss is through maintaining a lower
temperature in the spaces. Many homes today are heated to 75 or above,

yet keeping the temperature at 68 in the daytime and five degrees lower™"

at night is mroé healthful, comfortable, and saves about 3% of heatlng

costs for every degree lowered. Spending more time outside, or in -
~spaces open to the outgide also can acclimate us to either colder

or hotter amB;ent temperatures than.we would choose if kept in constant

temperature surroundings. This can allow us to be comfortable in

cooler winter room temperatures and warmer summer room temperatures,

lessening the energy necessary for comfort.. ’ -

g
Compotition of Residential Power Usage in a Military Housing Project ’
kWhr ! %
) %) — . - - v
Lights and small lppluncel 3.926 6 14.6 C .
Range ) 1,019 .38 , .
Clothes dryer  * 1.156 e 43 ) B
o Water heater . 8,572 319 . ' .
Subtotal ) . : 14673 "L 346
i Heating ) . .
Bathroom resistance huler 1,122 4.2
Heatpump - :
Compressor 4,855 O
Supp. résistance heater 182 - 5037 , 187
"Subtotal 2 . 6,159 229 .
Cooling ) . T 6,060 22.5 - iy
Total annual KWhr use 26:892 100.0 ’

.
- ) . o

Projected reduction in e1ectr1c1ty demand resulting from

doubllng cost: of electricity, -

(“f‘n,sc l'opuh?ion icctricity price R Heswicay demand (1 L..“ h. - .
' . nssum;zlmn ’ n\\xumphon 1975 1980 . 1990 ‘\ooo
P A CBEA Frc 1.98 2.8 301 345

I s __ hEA © Double by 2000 1.58 2.0y 2.0 200

C sz 2PG204S" [ g0 198 20 293 39

D L¥rg, 201G 2038 Double by 2000 L8s 2.05 207 191

E K BEA Conslnnl .02 254 7 )86 4.56 ’

F BEA 2.14 305 . 566 . 9.69

2.01.“(;.";“ prices decline 24 percent from 1970 to 1930, and 12 percent each 10 years 'thereulter until

. . i . . o S
Il s)
. o
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The energy that is lost . from water heaters, fyrnaces, and other
‘household appl{antes offers a mixed benefit and problem. The energy
- used and lost from those appliances should be minimized to begin ‘
‘- 'f‘\\ with, but what heat is lost can go towards space heating, and-can
~ minimize the need_for ‘additional energy. In the summer, however,
) the q&me heat- put into the occupied gpaces makes them .less comfortable

a

and réquires-several-times the energy expenditure to cool the spaces

. again. - The keeping of furnaces) water“heaters, and appliances.in

v occapied spaces rather than crawl spaces, garages, or basements, can
retain their heat in more useable “form, and get almost double use out

‘of some of the“'heat. \Furnacgs’can/be}turned off at”the end of the .

heating seagon, and other ‘appliances located in well-ventilated

. plages where -their waste heat can be{vﬁgted to ¥hé outside in the
- . - e AN - o

’

»:_
. Summer months., R

. . : ' . . s : ‘
. Vpntilation heat recovery can be used to transfer the heat from
* ° exhaust .air to incoming ¥entilation air where mechanical 'ventilation ‘

is necgssa:y( . The use of entrY*qektibplesocan help minimize the
heated air lost through the comings and goings of people. In much
* - moderh construction the infiltration losses are actually lower than
necessary wentilation needs,Abut some further éonservatioh can be
. . made thrbugh the evening out of the time and location Of infiltratien.
- The co¥rect design of fireplaces, with tight dampers and with control
. o§~qombustiop'air,‘can both minimize loss of heateq air when the
* fireplace is not in.use-and also improve the operatfng efficiency whén
"¢ it is in use. Most -homes ,also maintain the same temperature in all
+ . rodms, or! lower tempegatures in quiet rooms such as bedrooms, when -
aCtQally the more active rooms require less heat.
L L4 . . . .
If we t;Kéma t}p frém heating practices in China, Japan, and other
traditional culturds, we could think in terms of keeping the people
warm rather than t space, using more insulated clothing rather
than buildings’, and keeping lower temperatures in places of adtive
- Work or where Flothing Oy activity can keep a person warm.

'

>

y N .
After the sun, people are dctually our best energy source.' We are
always giving off heat from our bodies, and the conservation of that
heat loss can go far towards maintaining comfort without additional
heating. Sleeping, we give off about 280 BTU/H per person, which
rises to 400 BTU/H for quiet sitting,,and,800.BTU/H1£or housework.
Spaces containing many people; and some small, well-insulated space®
‘may reguire no additional heat beyond that given off by the people in
them. i ' - >

For mechanical: work, "also, we are’ often among the most efficient ¢
. energy sources. Assuming we would be alive and eating anyhow, we only x.Q
— have’to. pay for the extra energy expended during the work considered, . .o

!

* while for draft animals we have to considgr*their*entire'energy ‘ >
consumption wHether working or ndt, and before becoming old enough to work:
Mechanized energy sources are almost invariably less efficieht when o
their total energy use is considered., . » -

\ . : . vA : - -
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Income energy sources for heating, which don t deplete ‘our energy
_'reserves, include solar heating; solar electrical heatlng, hyéﬁp
- wind, and perhaps dgeothermal an@ tidal electr1c1ty, wood heat;
methane, alcohol and hydrogen from agricultural wastes, algae
prbduction, wood, etc.. Solar heating has probably the g atest/
potential for minimizing our dependence on other energy soyrces, for
space- heating - both throygh complete heating systems,- and through *
very low cost means of tempering, siging, and evening out the. normal
heat rhythms in our’surroundings. Although -intensive work on
“using income energy sources is only beglnning, there are sevqral
techniques and systems that even in prototype,state are marginally“-
competative with fossil fuel systems. Commercially avallable,
mass~produced systems for 100% solar hgating, hot water,'and air
cond1t10n1ng should be'available on the market w1th1h two years.

Commercidy electricity generation from methane, and the ﬁse'of
waste heat from the generation process to operate\heat umps for
space heating offer possibilities of gaining greater efficiency "
out of the. process of transforming _ and distributing energy.’ Other
possibilities of improving eff1c1ency of heating pProcegses include
the use of infra-red reflective heat1ng systems for grgater efficiency
in warming pi?ple while maintaining the actual air temperattire at a
lower level. The }mprovement of present heat-pump and{peat—plpe
techniques*promlse considerable increase in eff1c1ency of energy use °’
and transfer. Careful design of grav1ty, specific-density, and '
other heating systems that require minimal operat1ng energy can

" make solar-based space heating almoﬁt if not totally, free of
need for auxiliary energy sources. Gombination of'solar-electric
and solar-heat collectors presently under, development promise _—
a more complete use of the energy falling on a coligctorg and- can g
provide operating ‘energy as well as a heat source. (

PN ' 1 -
wind—electric energy can be added to a ‘solar heat sink through resistance .
eleciiic heaters to store excess energy not neaeded to operate appllanfes,
etc. Improvements in wind-generators curréntly being tested promise
greater simplicigﬁ, lower cost, and greater output’ and efficjiency -
makihg ,thep_a much more competative electrical source for isplated
dwelllngs. The increased consideration of microclimatic conditions
and ambient energy availability such as solar &nd wind. energy suggest

. considerable regionalization in energy systems design because of ’

'widely varying conditions. - -

oy

COOLING
. @
 Air conditionlng specifically based upon income energy sources.is not
nearly as well developed as solar heat1ng systems, although at least’
two solar operated air cond1t10n1ng systems are under development.
Incorporation of ajiy conditionlng\dn“solar designg i considered
attractive because it gets._double ‘use out of the collectors and -

\use them\in their most productive peripd. Developments in, storage

of summer heat are making these economics Jinnecessary and allow1ng the
need for incorporatlng air conditioning to be decided upon  from

other factors Such as benefits of acclimatization vs. air conditioning
for psychalogical and phy5101091Cal health. '

B - . . -
| I |
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There is .also considegable variation in the éfficiency of currently @ %

available air conditioning systems, and room foi moré impgoﬁﬁment ‘E:
in their efficiency - Whegﬁghey‘are considered pepegsary. “The ¢
teal desirability of mech

questionable except in specialized situations such as hospitals, some’
industrial processes, etc. ‘It is invariably.a Migh energy-€onsuming, , .

zed air cooling ‘systems appeats, somewhat . .,

-

.,

,process, and Qf qﬁesﬁionahkp-psychological and physiological‘bgnefitg»,‘

-Where mechanical ventilation is necessary,. attic fans can often .
achieve better results than air conditjoning. ' - g " R S

, ' ’/"“" v ’ ‘e . . : . ot
+The careful u£§1ization ef -natural micro-climatic conditions, use

ofhlandééape-cooling,'arcﬁitec;ural deVices,“and the“natﬁraLly" A
.available heat sinks and heat rhythms for temppering syminertime’ "
tempegetureq can offer in most places a éugﬁﬁ ’ I

excegé for a few peak days. Our specification of’iﬁﬁariqple) i
year ¥pund working cgnd;tions‘péﬁld,perhaps be-more called inté"

¢

question, Vs., the energy efficiency of not working on}fﬁé‘fe& hot ‘;§.°f.

considerably ﬁore.energy than they produce, and are.mgorg than 6000 i
times less efficient than ‘Chinese rice agriculture. ‘inorgahic .
fertilizers, extended food chains 1nv61¥ed in meat production, over- m

Oufagricultural:practicgs are actually energyjsinks{- consuming [i

satisfactory“@nvirenment ' -

days and a more relaxed attitude towards work regulsrigy. . AN
. I C.
- - ' . © N N '."" !
el . N . - .« . ‘ . : L.
FOODAL s oo ii“ L

_

processing of food products all pyramid food costs, energy use, and -

substantially lower food freshness and nutritional Ghality. A chdnge
to a,gomihantly'vegetarian‘diet would .require only about one-tgnth
the farmlard, production, and' energy consumption we presently employ.
A wider use of unprocessed fo6ds can eliminate considerable waste and
energy use-in preparation and packaging,'and give the home fresher
and more nutritidus foods.’ Recycling the nutriments-and energy- in’

costs, lessen water pollution, and 1 sen’ the dependence upon
artificial manufacture fertilizers.»” ,'Different farming methods

.18

" our bodily waste.oﬁtg the fields can eliminate waste purifiéation' N

(local farming, less he~hanization, éli&ina}ion of monoculture,, . o

companion planting, prgéqic_qoil conditionexq, etc.), shoftening1thé
food chaig by'eatingiless meat, mznimizing'proce$sing, and_recycling
the wastef can substantially les neghe enefbybenspmédﬁin~tpg flow -

of. food-through the home. Sub tantfal benefits alsp develop < fresher, .

- healthier foods, less water pdMution, ‘less demand for land for, '. N
farqing, less industrial intrusion.into the environment, and more"« .

L ]

hymane work opportunities and control ofProcesses affecting us. .-
t \‘\ ‘ ‘ - o ) ’ &

The actual

8-10% of the power consumed .in the.home, but can offer interesting, -

.}-savingg. Cooking requires high temperaturg,udonﬁrolléble Héap, and
the alternatives to fossil fuels or electridity seem harder to find 4 o

r

$

than in some other -gectors of the hpmqf' Thé use of organic methdne | .

~ . : J . : .
food storage aﬁa°cooking in the home cqnsume only perhaps AR

'\\\

r e

or hydrogen; of charcoal or: wood; orowindi, methane-, or hydro—electricity

‘seem possible iﬁzgddition ?b'presently‘ ather awkward Solar cookers. -

< . ) . - .’ v o '
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Envency INpuT-OutvuTs OF SOnmL CARMING SysTiMS

»

-~
ot
o

Type of Agdculturc -
Slash and bum '
(Tsembago tr!hc:men
of New Guinca)
Wet ricc “farming. . .. .
(China) =~ .
Factory Farming ...
(United States)

AY

For This Many .. This Many
Calurics Expended Calorics Are
in Growing Food ...  Harvested
1 16
1o, 50,
20 T

"y

Qirect engrgy efficiehcies of farming processes.

[
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- Seme’low energy consuming

.

cooklng stoves.

.

-

A

Electrical consumptior( of household appliances.

"

KWHR_(billions)

- O 5 10.15.20 25 30 35 40 “45 S0
. T
L 7 /7/
PORTABLE ELECTRICALr//‘///////SB &/
A PL,IA?;JCES 7. / /7
773 )
-y WASHERS [5.1
- Y, -
8 7 7727 ]
RANGES % 7/, 28.4 : <;\
'QRE‘FRIG‘Eél;TB- Z %////// ///é// o
‘ , Rg\ 2o RE
e . 7 //// e
" FREEZERS (FOOD) % 159 ’ ‘ :
. S //// A o
i - /////
AIR CONDITIONERS /// 3/
~ 25723 .
DisHwASHERS (]33 | |
- ) N , qf l ] S

; . ‘
"KWHR USAGE EE! ESTIMATES) 1967
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wilh cover

~food in pan
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Fireless Cooker
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During the heating season, energy used in cooking and baking ends up !
heating the house, and actually gets additional use out of the energy.
In the cooling season, howeve:, kitchen heat loads add consiQerably
to the need for and cost of cooling. The Rentan and other charcoal
" stoves used in Uapan;and China weke extremely efficjent in the use of’
heat’' and ahility to .control and change temperature. The use of woks
d other similar devices for cookingrequire less heat, as do

pressure cookers, which cook in considerably less time. Theros
cookery, fireless cookers, etc. also minimize energy use, as do

a number of traditional cooking practices of other: cultures such as

the use of pan breads rather than baking, chopping food so it will
cook faster, etc. . . :

%

Refrigerators consume from 80kwh for ‘conventional models to over 200
kwh per month for side-by-side frost-free models. The refrigerator

is always pumping heat from inside into a room that is at at least 70°F;

while the air temperature outside the home 1is actually lower than the
inside of the refrigerator for much of the year, and the stable

ground ‘temperature 3-4 feet below the surface stays at‘a steady 45-60°.
The use of alternative food storage means and the development of better
refriberatqrs can save considerable amounts of energy. i ’

.
~
)
- .

o

'WATER

’~Tﬁe consergabion of water seems 6n1y'tangeqtially related to energy .
conservation unless carefully considered. In areas where water is
freely‘avéilayle it seems questionable to be miserly with its use.

However, it still”involves collection, purificafion, distribution,‘heating,

sewage collection, purification, and dilution. These processes )
fhvolve expenditure of energy related to quantity as well as merely
to access. The processes also use considerable land; cauge detrimental
effects in our rivers and lakes, and put unnecessary restraint on the
form and nature of our cities. Unnecessary use of water also breeds
attitudes of waste which carry'over into other aspects of our lives.
It is easily possible to reduce water consumption in a_home by over
70% with no reuse of water other than flushipg toilets - and in the
process gain.some more pleasing experiences. Mist sprays and‘othef

' devices can reduce water use even further, making a hage entirely

self-sufficient in regards to water supply and waste.
- AS

<

bl N .

Forty pgrcedt of the water used in the home is used for flushing the
toilet.” The normal American toilet requires 5 gallons per flush, though
toileds inzgritain,are designed to operate on 2.5 gal/flush, and less
for urine. The use of compost toilets ox storage toilets require
'negé&gible amounts of water, and have the added advantage of lessening
the quantities of sewage that need to be processed. By merely reversing
the valving arrangement in the toilet tank so that it fills and flushes
only after the handle is pressed, the waste water from sinks and showers
can be used as' flush water in the toilets. The use of foot operated
faucet valves on sinks and wash basins, combined with location close

to water heaters, can lessen by perhaps a third the water used for .

. - A
:dishwashing "and lavatory use. The water used in bathing can similarly -

14
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Foot pedal operated lavator;

%1 faucet,,s .J

,Pm of . "ﬁ'\uli’m:’i\“\\
(

Simple aerqbic comﬁosting toilet.
‘ 8

Reuse of Waste
water to flush toilets.

-

French "squat" désign flqsh téilet.
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be reduced by perhaps an average of 75% through the use of Pressure-
regulating shower heads, use of Japanese baths (where you rinse off
before soaking in the tub, allowing the water to be used for several |
days), or use of a sauna. - !

Clothes washing and dryi pProvide other opgg;tunity for energy and
wdter conservation. The chwice of the kinds of clothes and materials
that d person wearé, along with his . attitudes towards hygene .influence
substantially how often clotgzg\nsgihto be washed. Light colored
clothes look dirty quickly, and cl es that wrinkle easily and show

- wear often meed washing for esthetic rather than hygenic reasons.
Permanent press clothes require cénsidérably‘more water for washing N
than other materials. Normal washers require 20-33 gal/cycle,-while

" "suds-miser" design,which reuses rinse water for washing, uses
substantially less, and front-loading machines use 50% less water than
top-loaders.’ Fabrics,,detergentgw and iaundry aids have far more
effect on water use than -the machine design itself. Hand operated
washers designed by V.I.T.A. offer substantial savings in addition to -

-lower costs. olar clothes dryers (commonly called outdoor clotheslines)

“save 80 kwh<of electricity per month over an electric dryer. Automatic
dishwashers use 13-20 gal/day in addition to the water used for . /
rinsing dishes. v _ C )

’

Substantial reduction of water use has additional beanfts in releasfﬁg
the home from the costs and dependencé upon connected systems. Low
water usé more easily accomodates to ambient water supply (rain water,
wells, etc.), and reabsorption (ggrdens, leach fields, etc.) withi
the natural systemd of the land.

Mogt of the household water and at least 75% of bathing water will
also be‘heatéd. Water heating is usually the second greatest epergy
consumer in _the home, consuming up tq 25% of the ‘energy used. /solar
water heaters are probably the most perfected and widely used /fsolar:
heating device, and can perform the majority of domestic watefr heating - ot
either as a seperate unit or integrated with a solar space hdating system.

" The use of solar wadter heating has.the added advantage that At is a

‘year around need rather than winter only, and tan use solar /heat when
it is most readily available. On conventional systems, location of
the water heaters in heated spaces tan reuse the 10% or more heat lost
from the heater for space heating. More heavily insulated un?ts can
also offer savings in traditional. installations.. .

- ’
¥
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WASTE ‘ - ' ' B
The way we treat our bédily wastes,- kitchen wastes, and refuse offer
‘us some of the more significant possibilities for energy conservation’
within the household. Qur kitchen 4nd bodily wastes are plant materigl
taken from the soil of gur farms, and are constituted of.the~nut?imen25
necessary for furtherﬂgﬁpwth of food. Instead of returning them to

the fields we commonly dillute them 98 times with water, flush them

through‘the sewers, treat and sterilize those huge quantit‘és of sewage,

flush the soluable nutrients on into the ‘rivers where they cause eutrophication,
and either bury the solid waste sludge or allow it also to pass- into

: ~ [ » i
I3 . . . -
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e rivers. We then attempt to restoré the soil vitality with
manufactured chemical fertilizers. All this consumes great

quantities of energy and causes considerable degradation of.our
environment. ' o . ‘

The septic tank systems common in suburbia offer a poor alternative,
being expensive, having high maintainance and*causing widespread
pollution of groundwater. The simplest and most valuable alternative
is composting the wastes ﬂb remove disease problems, and thenzgpplying‘
the ‘compost to the fields as fertilizer and soil conditioner.

Fairly simple and inexpensive aerpobic’compost toi}gts are available
and offer a good solution for isolated dwellings. " Their size and
need for basement space make other.alternatives beneficial in more'
heavily settled areas. Storage toilets, with either mechanical trap¥
or recirculating chemical flush, store the wastes in 55 gal. drums or
similar containers. Lime or other chemicals are added to change the
PH and prevent decomposition and methane formation. The containers
are periodically collected or pumped, and the wastes taken to

a central facility where the pH is reversed by adding ashes, etc.,
compodted anaerobicly, producing useable quantities of methane gas,
and the compost slurry taken to the fields after stabilization for
use as fertilizer. More complex aerobic and anaerobic systems are
available for-high density application. : '

1

-

I .

In the process of learning more, about the nature and value of our
wastes and changing our systems that process it, we begin to move

out of the blind attitudes we have held towards hygene. With that,

our bathrooms change from an embaraSsing sanitary facility to something
more_akin to the Jaggnese toilet or behJo - more a shrine than a disposal
site. '

- . . N

\

Refuse is somewhat more difficult to deal with in its end form, due
to its complex composition. It generally can be considered a sign of
improper processing - being la¥gely the result of overprocessing and
packaging and energy-inefficient delivery systems (such as throw-away
beverage containers).’ The best, and only really valid way to deal
with refuse is to prevent its accumulation. Examine where your trash
comes from and why, and see where simpler. and more direct sources of
supply can be substituted. Reuse of many containers is_possiblg. One
of the largest accumulations "is paper - mostly newspaper.- Newsprint
can be recycled - but have you ever tgied‘getiing along without
newspapers? The minimal amounts of worn-out goods remaining after "
reduction of refuse 'accumulation can more easily be recycled by.

‘traditional methods. . ' \ _
‘ gy
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APPLIANCES AND TOOLS

-

With the ‘exception of televisions {a color television uses as much
energy in a month as an ¢électric range), most small appliances and
tools consume relatively ipsignificanthamounts of energy in their
operation. Their moregimportant influence on energy conservation lies
in the enefgy consumed in their production, advertising, sales, repair,

¢
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and maintenance, and in the effect§'they have on our attitudes and
abilities. -They often instill the feeling that it is better to have
a machine do something for you than to do it yourself, and they are

* skill-replacements - preventing the development of our own innate
abilities. Other than that, they are often merely a clutter and
bother to our lives, and something we can more happily do without. !

-

LIGHTING

'
1
4

Lighting accounts. for 'only about 10% of the energy use in the home,
and energy conservation in that area is perhaps fairly hard to come
The safety benefits of electric lighting over other available
lighting techniques suggests the desirability of electric_lighting,
though some efficiencies can be found in its yse. Florescent 1ighting
produces five times the light output of incandescent bulbs consuming
the same energy. The advantage is not quite so clear-cut-~though, a
incandescent lighting can usually be more easily used aS-;EB%*‘B
‘lighting and directed onto where it is needed. The size of florescent
tubes usually means spreading light where it is not needed.. The us
of PAR (reflector) incandescent lamps offers a useable efficiency
similar to florescents - one 30 or 50 watt PAR bulb provides quite
comfortable light for most situations, without raibing'baakgroundfv
light levels too high. Most homes are overlighted, and lighting placed
-where it works most inefficiently. Care in the location of lights,
and the proper use of reflectors and |
more useable light for the energy used. Natural lighting, of course,
" is the ohvious solution to daytime lighting needs, and provides
‘considerable psychologicg), heating, and health benefits over

artificial illumination. Selective switching, fewer and higher
wattage bulbs, elimination of shades and lenses can all assist in'
improving the lighting obtained from the energy used. "

- STRUCTURE AND FURNISHINGS

The building a home occupies, and the equipment and furniture péi

into it account’ for quite substantial COnsumption of energy. The
energy used in manufacture and assembly of the materials commonly used
in a-house is equivatent to that consumed in one or two years of its
operation. Studies have shqwn a possible.80% reduction in the
energy/materials consumed.“” - Change in space use can offer additional
savings. Our living patterns are quite space-consumptive - with the
private bedroom for each member of the family being the "American -
ideal; with - separate rooms for eating, "living","family", .etc. in
addition to multiple baths, garages, etc. Consifderable space is used
solely to store the large amounts of equipment accumulated by our
lifestyles. ‘ : S o
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focusing lenses can give considarably
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Much of the space in a home becomes unnecessary if different approaches

are taken to spate use and furnishing. Up to 50% of the floor space

in a house is commonly taken up with fixed, heavy, and bulky furniture. °
that has only single use potentials (beds, tables, chairs, sofas,. bureaus,
etc.” Much furnjiture functions only for esthetics ("that wall really NEEDS
a nice little table! ). Most families spend ‘a ‘considerable sum on the
purchase and replacement of furniture - expenditure that. represents
renergy and unnecessary work

Living patterns of other cultures suggest approaches that are more
comfortable, use less space and enkrgy, and are less: expensive. The s
Japanese, instead of lining furniture up around the edges of a room,

use the floor for sitting and sleeping - adding a table in the center S
for eating, leisure, etc. The same room can be used for sleeping,
eating, leisure, work, etcﬁ\,In India, even in very wealthy periods,
furniture was almost never used -~ the people, prefering to sit-on rugs
on the floor. The sitting rooms in traditional Turkish houses are.
quite small, and lined around the edge with wide sitting platforms
swhich can be used for sleeping at night, and with the addition of a
table in the center, for eating. Many cultures find it strange to
sleep alene in separate rooms: - prefering to eleep close to other
people they are close to. .~

5 * .
=

Changeéin our living habits can result in need for 1ess space, with
conseqéent reduction in nergy used to build, maintain, heat, cool,
and light it. Change to%iéss processed, local materials and simpler
building processes can save energy in construction. The elimination
of most furniture, and ‘the use of simple sitting/sleeping pPlatforms,
. homemade pillows, etc. can reduce to a fraction the amount of energy
going into the furnishing and'upkeep of a hobuse. , -
The energy involved in manufacture and processing of building materials
and in cogstruction and maintenance of buildings is fairly complex -to
calculate. 'Aluminum requires incredible amounts of electricity”to
be processed from ore. The actual energy efficiency differs.
depending on whether the electricity comes from hydro or fossil fuel
generation. The amount of scrap recycled in the -manufacture of the
material also affects the energy consumed - less than one ‘fifth the
energy is required to recycle aluminum than to refine it from -ore.
Changes in manufacturing processes, as we become more energy conscious,
can substantially charige the relative "energy m€rit" of different
materials. However, some gerleral guidelines can be considered. The
less processed a material, the less energy involved in its making (but
possibly the more required in its assewﬁly or application).  The more
"traditional or "natural” the material, the more economical. For
instance, roofs .traditionally were surfaced with slate, wood shakes:,
clay tile, metal, thatch, or sod.’ Those roofs today cost two to
four timeés what an asphalt shingle roof does, but ‘also last several
times as long. Asphalt roofs last from 15-25 years, sod.60 years or
-more, slate or tile more than 100 years. Thinking in any other than

short terms, it is both wiser and more beautiful to use the traditional
materials.

’
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(FABLE 1) MATERIALS AND ENERGY USE FOR CdNSTRUCﬂON

Ycatly Materials Can.rumpnan

1967-69 Average *

Ccment 17 x 10° tons . 1800 k\Vh[(on
Concrete - /30 X 10* tons ~500 kWh/ton
Concrele 1.5 x lo,'nlons ~400 kWh/ton
block & pipe ’ S
Asbestos 520 x 10% tons 2200 kK\Wh/1ons
cement ‘ .
Bricks 7x 10°* brick:s 0.2 k\Wh/brick
(All types) ;

. Plastics 4 x 10" tons 2400 k\Wh/ion ’
Slate ‘ 22 x 10° tons 500 kWh/ton
Plaster & 900 x 10* tons 300 kWh/ton
Gypsum v -

Steel & 1.5 x 10%tons 3.5 kWh/ib?
Iron _

Copper & 83 x 10° tons 5 KWh/ib
Brass ’ .

N : .
Aluminium 3 x 10° tons 8 kWhy/ib?
Glass 470 x 10*sqft . 6 kWh/;q ft

. Timber 1.6 x 10° éu metres 70 kWhIcu m

"

Energy Inpuis ¢

Total energy use:

Additional Environ-
wental Impucu

tion.

1 27 x 10° kWh Localnc(l air poflu~ : °

5'

A

! Demand for aggre-
mlc-—bcach damage
ete.

/

1. 2 X 10° kWh  Asbestosis of proces-

34 X 10° k\Wh

10 X 10* kWh

sing workers. Local /
asbestos“water p()llu~/
tion. -

| 150 acres/year dere-
liction of bnc‘ carth -
‘zones§ T "
Localvscdw:tcr&.:ur
poltmiion.-

" 11 x 10° kWh /Largc transport coo-

270 x 10° kWh
.. 4 10°kWh

-900 x 10* kWh

56'x 100 k6vE F

3 x 10* k\Wh

ponent.

Localised” pollution;
waste disposal dere-- #
liction, A

Water & air gpollu-
tion. Raised outflow
ofironcompds to sea.
Local air & water

~ pollution. Mine dere-

Iiction. Raised run-

tmrons polluhon
Localised air pollu-
t%n -

IIO X 10% kWh' / Much imported-.

~40 X 10° kWh

‘Linked 10. overrapld
forest clearance etc.

:

s
t 1
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TYPICAL MATERIALS AND ENERGY INPUTS 'FOR STANDARD

. HOUSING UNTTS (Parker-Morris standard 3-bed semi-detached. 100 m* floorspace)

By

-

Materials
Bricks: 16,000
Steel: 1.2 tons

) Energy «

Inputs

"3200.k\Wh

9200 k\Vh...

o~

Site Preparation :

Bahtion/Hanﬂling 2000 cu. Mt =

’ Glass : 320 0 2000 kWh ° Ccmenl mixing,and Mlsccllaneous machinery:

"Concrete\: 10 tons ¢ $000 k\Wh 4200 kWh
:Cement: 2 tons T ., 3600 kWh 100 zals fuel = = 10.200 KWH

! “ Plaster: 3 tons 900 k\Wh
Timber:' 4.3 cu. m.. -310 k\Wh ,
Plastics: 250 Ibs 300 k\Wh - .
Paint: 4700 sq. ft. . 22% t:v:
Copper & Brass: 500 Ibs ‘kWh « . .
Others: — 4000 k\Vh o R

- : —— ¢
* . ’ o 3l 510 k\Wh .
Materials Tran.sporl - . - ‘
- Bricks 60 miles at 1.5 kWh/ton mile: / 3200 kWh o -
P Timber 250 miles at 1XWh/ton milé: -, MO0 kWh .
ment 40 miles at 1.5 k\Wh/ton mile: , 400 k\Wh

4700 kWh Total inputs 31,500 + 10,200 +

N ) ' | 4700
- ! / == 53,700 k\Wh
ive\lz 10% “soilcement blogks / Alternative 2: Rammed carih
8 cu. yds. ccloent-and handling: 12,500 l..Wh 80 cu. yds carth, 70 men d¢ys 100 k\Wh
Soil: 50 tons (Land labour): S0 k\Wh 160 cu. yds. earth invert: 150 K\vh ,
Localised w : & ‘150 kWh Glass: 1500 K\Wh
Glass: . Timber: 150 k\Wh
ln situ n.ndenng terials ‘Rendering: 50 k\Wh
"Metals: Metals , 1000 k\Wh o
Others Others: 2000 k\Wh
AN
) Q ™~ N Total _ " Total ‘ 4,850kwh
» /] - . ) )
221 S S
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The engrgy costs, as well as the dollar: costs of .building can be artered
substantially by changing the context of building. Building to }as%
200 years rather than twenty stretches the energy used more than 20
times. The reuseability or recyclabilitf of materialsiand building
components also affects the yearly energy cost of a building. If we
would build houses like the Chinese, that can be disassembled, the .
‘timbers sold, and reused in another building, the energy costs would
again be stretched out. The actual amount of material going into a
building is not as important a factor as the lifespan, rgpseability,
finance, and other secondary costs, The.need to finance rather than
to build as‘money becomes available increases the "energy" costs of
building“by involving more people's work. and profit - which is true
‘of other secondary costs of buildiﬁg. Craft-building rather than ' T
industrialized building processes can produck bett building_ for
less cost’ and energy. : , '

. . o N
The spatial organization of buildings also affect the energy consumption
in their operation. High-rise buildings’ require energy-operated elevators,
mechanical ventilation, etc. Tall buildings'often generate higher
transportation costs. Depending .on insulation and surface materials,
large buildings may or may -not have greater heat loss and gain. The
energy cost of building also needs to be considered on somewhat wider
grounds than just physical comfort and minimal cost for enclosing space.

Our needs in terms of psyclic space are both mére ‘diffic6lt™and

more expensive to satisfy than those for our physical existence. The

most economical house from an energy standpoint would probably’ be
'spherical,yas it would have least area to lose heat; it would be windowless
‘because most heat is lost. through windows; and it would be underground
to.take advantage of the constant temperatuxe. Unfortunately, it

wouldn't be a very nice place to live, and wouldn't take-into account

our need for stimulus, ‘information, challenge, and growth. The

balancing many complex factors suggests that we don't want the
optimizatipn of energy conservation, but .rather a knowledge of the

energy costs of various alternatives so we might better weigh their
relative advantages and gasadvantages in”assisting,ﬁs .towards the kind

of life we Wish to live:

U's

ey

CONNECTED SYSTEMS

We tend to think of the .energy flows throigh a home as a thing

separate from the context in which we chbose to build, locate, and use
the home. In reality, they are quite interdependent. The cost of
moving people, information,\fresh air, water, waste, work, and
recreation to and from a home form a more considerable part of our =
national energy consumption than the energy flows necessary to_sustain‘jy
ahd operate the home itself. 'Meaningful consideratiofi of means to
conserve energy in the home must iq;lude consideration of its

connected systems. i . . ~
o -
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Energy-Efficiency for Urban Passenger Traffic

B}

o Vehicle-miles Paséengers\ Passenger-miles Btub

Gallon Vehicle Gallon Passenger-mile
PR N =
1. Bicycles® <. LT 180 .
2. Walking® - - - ’ 450 300
3. Buses 5.35, - °  °20.6 110 1240
4. Automobiles »  14:15 & 1.9 26.9 5060
=
‘Energy-Efficiency for Inter@City Passenger Traffic -
A . . - - b Q~
Passenger-miles Btu .t
Gallon Passenger-mile
1. Buses - C ., 125 | 1090
2. Railroads 8o 7 1700
3. Automobiles - 32 . 4250
4. . Airplanes® 14 - 9700
’, LT . ) ‘ ‘ ' d -8 ’ -
L 3 . . o, , El
. - * : . :
Energy-Efficiency for';nte;-city Freight Trangport
\ Ton-miles ) Btub
Gallon s Ton-mile
1 .
1. Pipelines 300 : 450
2. Waterways 250 540
3. Railroads 200" , 680 B
4. Trucks - 58 2,340 g:>'
5. Airways® 3.7 </ 37,000
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"™ The glass pipe type solar water heater. ?
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Amaintenance of huildings as wéll as preventing good constructi nr*
: _, /

k3

3 ) T ' d¢ i~ B . v,

-~
ost toilets are avallable now which cost only $100 or.so more than
-normal flush toilet, which produce fertilizer rather than water
pollution, and which consume no water, require no sewage hookup or
sewage treatment.., With: options available, our normal pattern of
oking ;homes up to sewage d&stems, and ‘their attendent costs, must
become a part of our consideratlon of household energy consifimption.

Our pract1ces of separating the home from the workplace generate a &

considerable part of the 24% of our energy consumption employed for
transportation (in addition to h1ghway construction, maintainence, . -

' automobile manufacture, etc.), and they also involve duplication of

water, sewage, power, gas, police and fire systems, and additibnal
building and, qberating costs. ' The use of unshaded asphalt streetssand
parking areas’absorb 97% of the sun's energy striking the gavement, =z

.icausing temperatures near the ground of ‘often more than 50 above normal.
~ That'in turh causes more e of air conditioning, which in turn expels '
~_amore heat into the outside environment, generating additional need

for aif’conditioning., L g K -
: (" . ,n S / o

" Our byilding- and living practiees are pased on an- aﬁsumption that

urxban living is more desirable than otHer, that separation ‘of different
parts of our; [lives is desirable, and that the city is tﬂH@E}ent,
desirable’ place to live. On the contrary, a city is inherently -
‘inefficient in supplying people with’ their daily ne&ds. Onte the .
natural capacity of the land is overtaxed, expensive artificial

systems have to be introduced to cope with what the natural systems

of the environment take care of automatlcally at lower densities.

The city is efficient only in terms of communication, people
relationships, and the more complex luxuries of modern living practlces.

The institutionalizatlon of our social relationships also ihcreases
substantially the dollar and energy costs of housing. The separation
of elderly people into special "complexes" rather .than caring for ‘them
at home creates additional needs for'facilities, serv1ces, etc. The
separation of le
facilities and additional trarisportation. The energy consumed ‘for
street lighting for "safety", rather than dealing with the causes of
social problems could well be considered an inefficiency. The absence*
of-lifespan. costing in investment build1ng, and consideration of'
city infrastructure costs in changes in land use all create increased
costs and energy consumptlon in indirect ways. The networking costs
of delivery of urban serv1ces to decentralized areas are: cons1derable,
and involve considerable enérgy losses as ¢ mpared to autonomous
housing and’ neighborhoods. Property tax st gtures penalize tﬂe

arning from the home generates duplication-of -




A change in fossil fuel availability and a change to predomlnantly
income energy sources w111 bring about a considerable change in city
location and torm - income energy sources are basicly disperse sources, ¢
ag opposed to the concentrated forms of oil, gas, and coal. They ’
are generally ¢nore easily collectéd and used at the point of use,
and lessen the desirability Qf centralizéd power and fujl sources.

. Q ) ‘ . \ ¢
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See The Value of Thermal Ingsulation in Resldentlal Constrﬂttlon, <
John Moyers, Oak Ridge, Tenn. 1971. The economically feasible ¢
insulation values are not projected beyond preseht norms, however
See "The House that Has Its'Furnace in the Sky", POPULAR MECHANICS,
June, 1973 for a recent discusslon of the Thomason solar heating
. system. -
See "The Solar Era", MECHANITAL ENGINEERING, October 1972 for a
discussion of Harold Hay's simple heating and cooling deélgns.

e "Experimental. Cooling-Heating System", C-<A. Mllls, ARCHITECTURAL;
FORUM Nov. 1950. = - - :
See "Sun Heated Ski® Lodge S11t into Mountain Slope", Paul Jacques *
Grillo. INTERIORS thn 1951,\and recent ‘woxk*of Steve Baer, for
‘simple, unmechanized systemg: “ o
See SOLAR ONE, Institute of nergy Conservation, University of Delewa

" See Ouroboros Project, School of Architecture, Univ. of Minnesota.
See recent designs by Allan Sondak at the Univer51ty of Minnesota
and by W1ndworks, Mukwonago.p Wis.: N
See work of Hargld Hay, Paolo Soleri, Climate Near the Ground,
by Rudolf Geiger, M10ro~c1imate sectlon of Energy and Architecture:
Sources for numerous ideas. :
"Factory Farming is no Efflcient", Jeff Cox, ORGANIC GARDENING -
AND FARMING, June 197 . e ) g
Diet for a Sma 1 Planet Frances Moore Lape. ; :
Farmers of 40 Centurles, F.H. King, 19&1 and. Composting, Harold Gotad
W.H.O. Monograph #31. o
Houses and People of Japan, Bruno Taut. pp- 25 26.

See Environmental Design Primer section on, Waste and Energy for

discussion of comparable costs 'of waste tréatment in Shanghai and

Minneapolls. ) ' Tl

A Study of Flow Reductlon and Treatment offWaste Water from House

11050 FKE .12/69. U.S. Dept. of Interior. /

See The Ecol Operation, Minimum Houslng Groﬁp, School of Archi
~..McGill University, and earlier studies’b by ; uckmins&er Fuller

" Stop-the Five Gallon h, Mlnlmum/ﬂous g Group, McGill
Water Supply.for Rural Areas unitles

" W.H.O. Monograph #42. s
Composting, Harold: Gotaas, has a comprehenslve élbll graphy on

» pathogen destruction studies. f

Stop the Five Gallon Flush, McGill University. ~ e
"Health Requires Natural Light", PREVENRION, September 1973.>
"Low Energy Housing", Andrew MacKillop, {THE/ECOLOGIST, Dec. 1972.
See Energy and Architecture: Sources) aj fﬁfTSRNATIVE SOURCES OF

ENERGY, #9 for fuller reference@.‘ ’//; ,,//
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Ouroboros T T
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-, THE BENEFITS OF AN IMPURE APPROACH

.
¥

Ourobores was the mythological drégonlwhichqsg ived by eatin
tail and its own feceg, and was a symﬁﬁl of a :Krld tha? survived" } e 7o
endlessly devouring itself. It serves today as a model: of the' systems
VY of lifgﬁoperat%ng on this planet - closed systems, undulati tin;wave' ey
' of energy ,that pass through cycles of hlggrnate"lifelénS'death&[_;t Ner . - "
is also the name of an gxpérimenfal‘housﬁféﬁnqﬁructedfin the’ spring = ' o
tand summer "of 1973 by the students in the vironmentalwpgsigqgclass . ¢‘§§ »
‘of the School of Architecture and lLandscape Architecture of tHe, o L
University of Minnesota, which ‘isg testing many of the gbove energy: _ . RNV
conservation7i§qas along with other apbriefheg‘in;bgilding apd P :

o«
. *

. ; : ~
learning., G . . N A
e Y

-

4. - Perhaps the most valuable ;eséoh learned in the
was_the henefits of an impure ‘approach - ‘instead

. ' source, or .taking a~pu;é1y en@ineeriﬁgﬂapproachs
systems,

on a single méthdaaof'%hergy cénservatibnyo;vsihQIe ipcome energy °

t attempted to take .advantage of the many different‘rhythms. ° ;.

.. » ' ' ¥

K o ( . .
dééi;gfof°the éiru¢tprqao .
‘of focusing solgﬂy\\\ A

to tﬂl“st y of ehér&&', 73

and flows of energy through our enviromment

nd to design’intéractive B

"* systems to use those-energies compatibly. 'The accumulated savings @ o ‘
offered by many techniques-linked together have made possible the ° - o
.design of a house that is_100% solar heated, in Minnesota's .chilling 0. " f’ N

I.BOOO;degree-day winter, with temperatureg/ ich drop sométimeé‘to §35-F._ R N

] - - .

-
, Thag@pprdéch taken recognized that mo%t_existihd’Studieé on ener;yc o
‘“9\cq9§e;vation and income energy sources 'fot homes ‘were single-system ~ o
" stydies - few evialuating combinatdon of’ systems,’and few rec izing.
that-lifa‘styléé attf{udes,‘arcﬁitqgtu 1 _and landscape con512§:ation3,ﬁ‘
* and connected syStems outside the home had & erhaps more si¢nificant
role .in thé/totai»enefgy:flows through a home than a single eating, Y i
waste,’ of bther system. It also rgcogn@zed«ﬁhat_energ?‘conservation e
. was onféréne element in'aggigﬁipg'é living place that was.spiritually -
-+ and _psychqlogically good as well as soundly engineered. It was, felt
that these various‘systems, considered together,- of fer “eddnomies E Lt
4 Bénefigs”hot apparernt’ in single-system studies. > B o . T |
. ) ) . . " . P
The pé:ject began in fall 1972 with _a-study of income energy sourcés - .*
and energy.conservatggg,techniqﬁgg;Vfollowed in the wiﬂ!er‘py a design
competitio ong the-students, with construction begi#ning-in ;
spring.% The 160 .students in the~c1ass'brqugﬂt'toggthef‘manj i
ideas, many of which were incorporated in the de ign of the in
;- structure: The building itself was based-on s; ﬁt\faﬁher +hah
inddstrialized building processes; and réiigd as much as ) ]
natural materials and-the reuse 6f‘mhte;i s salv?ged frém buildings e
- _undergoing demolition. The design and érection otl\;'the/e'stguctu{g/aigg/:T ST
to cugéféd,as«aﬁfexper'ment‘in'alte.natiVe learning processes - leagning ' o L
“ ' thréugh actual desig ang,building rather than theofetical academic EO
T sexercises.’ - . 2 ) ' - " LT . R

2 - )
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Althouqh many experts had adVised that solar'heating was not feasible

in Minnesota, there were a number of indications that the economics

and efficiencies had changed significantly enough to justify development.
Existing and projected increases in fuel costs made increased thermal

" insulation and the higher initial investment of solar systems both

more competative The long Minnesota winter can expect a. ground cover K
of snow over at least four months, giving more than a 30% gain in

energy hitting a solar collector through reflectance off of the snow.
The development of low emmisgivity coatingsﬂoffers4perhaps a 15% increase
in collector efficiency. Microclimatic and architectural contributions
to minimizing heat loss from the structure had not been fully explored
in earlier studies. W1ndows, for existance, can be insulated at night
so they can act as one-way valves, allowing sunlight_and heat -in dtring
the day, .then preventing its loss at night. They provide very low

cost solar heating, along with the psychological benefits. of sunsblne
and view, and permit a smaller conventional solar collector to store
‘heat ‘during the daytime for use?at nlght. A change in design temperature
from the common 72- 750 down to 680 gives both physlologlcal»beneflts

and heating savings. The development of lower cost heat storage
¢*through either water or saturated earth reduces the costs of energy
storage, 'and the development df tecMniques of summer heat storage can
eliminate the need for duplicatory back-up heating systems. The
combination of the domestic water heating, which operates all year,

with the space heating\sx,tem can offer further economies.

Comblned with other developments 1mprov1ng systems efficienclies and
reducing collector costs, it was possible to develop a desi which
offéred both 100% .solar dpace heating and 100% solar hot water for the
house \n an architecturally aﬁd psychologlcally satisfying design.
The original feeling of the posslblllty of solar heating in severe
‘climates has s1nce been reinforced by news that a major heating syzéem

manufacturer ‘was developing a solar operated heatlng/water/alr conditioning

system for domestic use.

Other features of the house. 1nclude t'apa201dal burldlng shdpe to
minlmize ‘heat loss surface while max mrzlng south/ exposuré, for solar
windows and collectors, eayth berms to take advantage of constant

)

L

heat within the ground, avoidance.of air conditloning through design -~ /

of ventilation and insulation systefms (including a sod roof for summer

cooling), 1nvest1gat10n of
energy furniture and space
insulation of all surfaces
system, reduction of water

© a greenhousge’ for nutrient,

energy conservatlon in coo
J

r'/ °

efficiency of downdraft wood burners, low

ude design, .a 4 kw wind electrical generator,
to 0.03 U-value, an aerobic sewage composting
‘usage by 70%, Japanese bath and mist shower, ¢
water, oxygen, and heat conservatlon, and
king, 1ight1ng, and use patterns.

~




4 Exterior view of Ouroboros house.
& ? i ‘L, .

Aruitoxt provided by Eic:




Plans, for later investigations include methane production from
domestic and plént wastes, determination of support capacity of -
natural systems of the land related to water supply, repurifieation,
etc., radiant heating, heat pump and heat pipe studies, q§ilization

of waste heat from electrical generation, and low energy cold storage
for food. ' ; ' -

o

Information from this project and the perhaps 100 other experimental

,"gcology" houses currently being designed and built in this -country - G ]

alone should fairly thoroughly document the natyre of improved systems
efficiencies and rather considerable energy savings pos§ible through
careful consideration of energy source and consumption. The changes
in our attitudes, lifestyles, governmental.policies, planning . -

: ‘programs, connected systems, etc. that are responsible for'the greater
X S inefficiencies of our culture will require a deeper and more careful i
) introspection and understanding of the problems and benefits involved. »
& * - 4 : . -
31. See The Ecol Operation, McGill University;-studies by thée Technica’®
Division, University of Cambridge ofi aufonomous housing, work at
New.Alchemy Institute, Ne@ Paltz, N.Y., Santa Barbara, Univ. of
Lo Texas at Austin, etc. ' ' _
J L
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»Sod Roofs And Wood Heat

BROADENING OUR MEASURES OF "ECONOMIQD

-

Over the last few dacades the main concern of architects, the building
industry, and ‘the heating and appliance ‘manufacturers has been in
.designing more sophisticated, more automated, and more expensive o
ways of living.. The discovery that "air conditioning"” was possible
was taken to mean that air conditioning should be used everywhere and

\ for everyone. Development of,devxces to contrpl room temperature within
a fraction of a degree led us to assume that such "optimum" temperatures
were desirable,’ when -in fact desirable room temperatures vary from

, individual to individual, and also depend upon. .a person's activity,

"7 mood, time of day, state of health, etc. As a result, we have )
inadvertantly made it increasingly difficult for people who wish to ‘
live simply (with privies and wood Fheat and wells and small bungalows

v and gardens) to do so - regulating sxmplicity out of existence and
erlacing it with expensive transportation, sewage, electrical networks,
‘ and building codes. Yet simpllcity, when chosen freely, can offer
alternative uses of a person's and a place's energy flows which
give qe}te valuable physical, psychological and spirltual benefits.

; Q
. SOD ROOFS (S
. /\ @b R o : .
Many traditional ways of building and living are actually more efficient
« than current ones; and often offer substantially greater beauty and
psychological benefits.~Sd¢d roofs have been commonly used in many
parts/of ‘the world, particularly in northern climates where fire hazard
makeg thatch dangerous and fireezing cpnditions make tile roofs less
- pracgical.” They continue to be used in Scandinavia ‘today, particularly
on spuna roofs, but anywhere where the spiritual, ecological, and
traditional aspects of the building process$ are Amportant. Mention
e - of sod roofs in this country brings the inevitable response "but they
*‘are heavy and’ require twice the cost of structural framing”, or sometimes, o
"but how do you mow them?" - then forgotten. Looked at more, thoroughly,
they, like many other traditional practices, offer many more benefits
than apparent at first glance, and can compete quite favorably in economic ,
. terms with the now common asphalt shlngles.

Y

The traditional Scandinavian sod roof was laid in two layers of sod
over a layek of birchbark shxngles. Birchbark is one of the most
rotproof natural materials avallable, and formed a waterproofing layer °
- fo ny water that seeped through the sod. The s8od itself was laid -
//zﬁ/;:o layers, each of which wa& from 3-5 inches thick, in order %9/*’ _
gain the thickness necessary to keep the grass from drying out. '
The first was laid with ‘the grass down, the second stagge d so the -
joints didn't coinclde, and laid with the grass up. The grass on .
the lower layer held the dirt together until the roots of the upper
layer penetrated the /lower, and easé/'the cutting and laying operations,
S . as well as keeping-water penetration to a minimum. The edges of the
N ! roof were held in place with logs to retain the soil. ?raditional
‘ .sod roofs‘Were expected to last-at least 60 years - theoretxcally
~ forever, but nutrient leaching) required either occasidnal fertilization
or replacement every 60 yearslor so. /

; , , .. 30 /, |




Modern, super¥cautionsusod roof design rgpplacks the birch\bark with
a layer of roll roofiqg, a coating of s emerlt, a layer 952
6-mill black polyethelene, and another Jayer ofyselvage cement.

The primary cause of deterioration of . sjich a wdterproofing membrane

is in root penetration in search of watler (no problem if you keep the
water on top of it!) and some deteriorption of the asphaltic compounds

-

through ;cidic root conditions.

Becguse of our inexperience with it, /it is difficult to precisely .
evaluate the installation cost of a fsod roof. Some rough comparisons

can be made, however. An asphalt shingle roof costs about $35/square, "
and has a life of from 15-26 years Slate @r clay tile roofs cgst

around $125-130/square, but have & life of from 60-100 years. The

cost of a sod roof. will vary depejpding on whether you do the work or

hire it done, and whether you use native sod or purchase commercial’

" sod. Normal meadow sod is fairl good for roofs, being commonly |,
broome grass and bluegrass. Brgome grass propagates through underground
stems, whicp gives considerablefstrength to the sod. Meadow grass N

. does ‘have a tendency to.lay down when long, losing some of the shading

‘potential of the sod. Prarie grasses such as sheeps fescue and red
fescue are stronger and also mbre drought-resistant. Mineral soil
sod rather than organic soil 'sod should be used if purchased commercially,
as the organic soil sod dries/ out very quickly and does not retain
water well. ) T : ' :

v

- <Material and inLtallation cogsts of the roll roofing/se1vage/p61§/selvage
should run fairly comparable to that of asphalt strip shingles. Added
structural costs and the installation of the sod itself would add to
“the cost. Based on an expe&&ed 60 year life, a sod roof would outlast
-an asphalt roof four times.ﬁ Over the 60 year period,’ $105 would thus

be available out of the Equ#valent cost of replacing asphalt roofs to
pay for the added structure, sod, labor, and amortization. '

2

The sod roof slowg water runozﬁ,‘creates 0,/gen, provides living places
' for other forms of life, has insulative value equivalent to half
, its thickness in fiberglass insulation (6" sod would equal 3" of fiberglass).
° It has a more beautiful appearance than aspHalt shingles, and contributes
substantially to keeping the house cool in the summer.  The surface of
an asphalt roof can be easily 50° hotter than the surrounding air in
the summer, -and attic temperatures under them often climb to 140-150".
The temperature at the soil surface in sod is rarely more than 2° higher .
than surrounding -air temperature. The tall grass shades the actual
roof and dissipates the heat to the air better. It also cools through
the normal evaporative processes of the grass. This, combined with
// the natural insulative dbility of the soil, substantially eliminates
one of the major heat gain sources that make houses uncomfortable in
e the summer, thereby eliminating considerable démand for the -use of
air conditioning. ‘rogether; these benefits+make sod roofs desirable
' and even economically competative for anyone céncerned with more than - =~
merely first cost of construction. . They require, however, that we
consider more than just the narrow economiqg of lowest first cost.

3




WOOD HEAT
"Wood heats you twice - once when you cut,it,-and'oncsqagain when .
" e
you burn it. Thoreau ) R AR 2
Wood has been the dominant fuel for cooking, space heating, .and
industry throughout history. Even today, taken on a world-wide
sbagis, it is still one, of the most widely gused fuels. It is rarely
used in our country for a variety of reasons, but still has considerable
advantages for isolated dwellings, in forested areas, and where the
fuel costs are high.- Some individuals are even able to harvest and
burn the éonsiderable number of trees that die or are removed each year
ur ciries fof-freéWay and building construction. Recent advancements
in the design of wood burners considerably improve the efficiency of
combustion and lessen the bothersome work of periodically adding fuel to
the burner. Today, many burners will operate from 12 to 24 hours on
a single loading, andnc333be.thermostatically set to maintain even o

temperature in the home. o s

The role of green plants in solar energy conversion is often &verlooked
- in searching for massive energy supplies. The use of green plants for
methane produc¢tion is réceiving study, but the use of wood is still
Ve falrly ignored. The actual efficiency of energy conversion from
- sunlight is not as great as other processes, but the fuel potentials
of wood and agricultural wastes are merely a useful byproduct of other
beneficial procéssesj The methane potential of agricultural wastes
remain after the grains are harvested,. and the soil conditioning

properties remain after methane produétion. Similarly with wood, the
fuel wood "is often a byproduct of shade, .oxygen production,?soil
building and.retenﬁ'od,(aquifer recharge, building materials, etc-
Fuel wood can be grown in relatively ;naécessible places without
causing the labor expense.of alternative uges of the land. - Fireplaces
give only perhaps 8% burning efficiency, and many stoves only around
158, but modern downdraft, thermostatically. controlled burners such A
-as the Ashley get more than 50% efficiency. (Which compares to about
60+% efficiency on a home oil or gas ‘furnace) Burning green wood
gives much less heat than wood that has seasoned for six months or
more - up to 30% of the heat energy in the wood is used to evaporate
the excess moisture in the wood. Most woodlots yield about one cord
of wood per acre per year, with 6-12 cords needed per year for heating
a house (depending on size, location, construction, kind of wood, etc.)
The BTU content of one cord of wood varies from 24,600,000 for hickory
to 12,500,000 for aspen. ‘ : :
) : o
Wood, heat is generally less expensive than convenience fuels such
as oil or’gas, and is becomirig relatively cheaper as .the cost of
fossil fuels increase. A cord of air dry hickory has the heating
-equivalent to 1.1 tons of coal, 154 gdallons of #2 fuel oil, or 25,000
cubic feet of datp;al gas. _Proper managing of woodlots, efficient
'\handlingy;;/tﬂe cutting ahd storing, maintenance of interior chimneys

in good cormdition, proper season#ng of the wood, and burning in a
proper e of heater or furnace can contribyte. to the economy ‘and
effictency of wood heat and make¢ it one of the many techniques for
living simply &nd economici}iy without heavy pressure on our. land.

32
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BTU CONTENT OF ONE CORD OF VARIOUS WOODS

Kind of Wood "BTUs pe
Hickory ... . TR 05.800,000
Wh“aOak ........................... S S 22,700,000
Beech .................. S 21,800,000 .
Sugar Maple ................. e Vel 81,300,000
~RedOak ................... ... ~..:.21,300,000
\\jﬂfh ............ e ORI o it 21,300,000 -
...‘..........-; ......... .-.-?-.-..-.....:’.....: ..... m.mm A
RahﬁMapla ...... ......zg,soo,ooo
e e e e T A T S |
YelloiwPing ..................................w 18%,% .
WhitePine ....,........ e , (oenyreaegin..12:13,300,000
Aspen ........ ... e, ,'....,,‘12500,(”0 ,

Sod roofs, wood heat, and compost t01lets are a few examples of
effective alternatives to high cost, ‘high energy consumptive processes
%hat we are more familiar with. They require a broader understanding
of - economics which can reveal the hidden costs of .our high-energy
technology. 1In the long run, all economics are energy economics,

and because natural systems are based on energy flows, energy-based
economics can develop environmentally soung and efficient actions.

Our current economic policies have been tied, like all aspects of

our dulture, to short term availability of cheap energy through using
up our capital reserves of fuels. Consequently, they introduce
massive amounts of outside energy into our processes, allowing us to
ignore their nature and possibilities. They make our thidklng ) ' .
short-term, which is almost always env1ronmentally harmful or energetlcally Lo
wasteful. ’ .

"The Return of the Sod Roof", MOTHER EARTH NEWS, #18.

"o32.
33. Ashley Thermostatic Wood Burnlng Clrculator, Ashley Automatic Heater
Company, Sheffield, Ala. : oL
34. Forestry Facts: Wqod as Fuel for Heatirg, ko: 6, Code 831. Dept.
of Forestry, University of Wisconsin. Also\"Wood Fuel Combustion
~ Practices", L.H. Reineke. U.S. Forest Service, and"Heating Your
¢ Home w1thout Harmlng Nature , ORGANIC GARDEN NG AND FARMING, Marqp 1973
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High use of energy limits the ability of an 1nd1vidugé to either

*with little use of énergy - but Wisdom is what we ought to be\\eeking.

Why Live Ltghtly

Our concerns with enetgy conservation have arisen almost entirely
because of current limitations in fuel availability and the environmental
effects of energy usage (automobile pollutipn, power plant siting problems,
etc.). We continue to assume that if those pgoblems could be overcome -
we would wish to use even more energy. We aré, interested in energy
conservation because we have to be, not becauseé we feel there is’
intrinsic benefit in it. 'Yet we have not inquired if there arve:

intrinsic benefits in Simpler ways of life common in"all other cultures
and times, and if there are perhaps some ibtrin51c disadvantages to

the high energy consumptive culture we have developed in the last
century. ‘

The obvious and direct problems with high energy consumption are
well known. Resource depletion, environmental damage, pollution- &
caused health problems, radiation health threats, etc. are common '
knowledge. Yet the more significant negatiye aspects of energy use
are indirect, long-term, rarely visible, and deeply intwined with
the value systems we hold. Many of them are not side-~effects, but -
inherent in the substitution 6f machine energy for our own in our
activities. S
Machines prevent our personal growth and the development of our ﬁaculties 35
Many of the machines that we have developed to supposedly assist us
in our activities and make ‘them easier actually prevent our gaining
the inherent benefits thdat we seek in those\activi ie§. The Winnebagos
that we take with us to the wilderness bring/w‘ them familiar ways
of doing things that prevent us from becoming aware of simpler and
more meaningful ways that would emerge from living closer to the
existing surroundings. Power tools turn a peaceful task that requires
and develops skills into a noigy, screaming ordeal. Machines substitute
for development of skills and the self]respect, confidence, and knowledge
they bring. They'generally prevent us from having opportunities to
work ourselveg/and thus to learn. They occupy our time with their
maintenance.-and repair.. ’

“

understand or control | the—forces affecting his 1life. Low energy

use limits the energy ghich can be applied to our ends to the energy
flows inherent in our ecosystem. The apptication of esoteric energy-
sources removes that limitation and leads to\imggégnceﬁggg‘%estructiqg/-A
of ecosystems. Low use of. energy leads to-indépefident economies. High.
energy use leads to inteigepenQent economies. Interaependent economies [

destroy craft work and “personal indepeéndence of self- j
controlledwork, materials, ‘and markets. It takes wisdom\to\live well 7

High use of energy permits ignorance to be hidden over a short“period -
of time, but in the long run thdt ignorance outruns even the masking
power of high energy use. Poverty does not allow carelessness. Simplicity

keeps men honest. Poverty breeds wisdom. - . . .
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High energy use separates us from the processes and information in
nature. Artificially heated and sealed buildings; windowless,
artificially lighted spaces, Processed foods, water and sewage systems
all minimize the v151bleness of our relationshIFs>w1th nature. When

all we see of our water supply is the six %nches between the tap and

the dra1n, the knowledge Of the burden we place on our surroundings
through eXcess use is difficult to obtain, and the need to preserve

areas for aquifer recharge is a purely abstract concept. When

all we know of the processes that should be returning the nutrients

N

\bn our bodily wastes to the filelds they came from is a flushing sound //////;

ehind our backs, it is difficult. to kriow that the processes we use
are polluting streams and lakes ‘instead of fertilizing f1elds, and-— ~
that we are paying many times the cost of Proper ‘processes.

Place 'created by man can only express.the knowledge HE has, which we
all know .is quite limited. Close contact with the richer and vaster
_ ProcesseS of nature is 1mportant both to give him opportunity to ‘
discover ;more about the forces of our world, and to allow him to
-test and‘realize the limitations and effects of the pro

employs in his world. :

o

High energy use prevents us from receiving important informa~ion s
from each other and from our surroundings. We are deeply interconnected

with each o6ther and with our surroundings through interaction of ~
electromagnetic fields which communicate information alignig

N

bodily rhythms and processes with that.of* our surroundings. Those T~

fields are drowned out and blocked by the great energy fluxes that we
surround ourselves with. Even the electrical wiring and lighting
of our homes’ can create fields disrupting normal . information flow.
The steel frames of modern buildings act also to block ocut information,
whicheleads to a vague sense of separdtion vand alienation- from our
surroundings. R _ .
Rep{acement of craft- work by machine- énergy prevents the expfés51on
of a sense of care in our surroundings. The elimination of craft-work
both prevents the personal satisfactions of the craftsman and substitutes
a mechanized, meaning-less product for the'care- fully wrought work of
the craftsman. Our surroundings reflect no sense of the" people
involved in 'their making, and of the joy, frustrations, and insights
of those people. The relations between the makers and users ‘of
the artifacts of any culture are. far more complex and profound in
meaning than the simplistic exchange mechanisms ofwour 1ndustr1alized
sociéty can express.‘' A’senfe of love and care in our surroundings is
essential feedback to the attitudes we ‘take towards others and an
important factor in what _our-eities convey to us about the interdependence
and value, of people to people. A\
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High use of energy creatés»intrinsicaily bad environments.- Low cost, ,
and ‘high availability of epergy make it cheaper and easier for a < [

., builder to keep a building cool by mechanical ‘refrigeration than by
+ planting a tree to shade it. We end up with closed-in buildings, no
 shade, no evaporative cooling of outdoor .spaces,* less oxygen, fewer
dollars, less aquifer recharge, loss of’ﬁﬁe“birds,and other creatures . ]
harbored by trees, and loss ‘of all the pleasant psychdlogical and L ~
- spiritual benefits of vegetation in our surroundings. ‘High “energy .~ ¢ . B
use permits high risé, high volume; ‘and high density building - all ’ ;
-/ ,of which are inherently inefficjent as well &s, psycholdgically damaging.
-~ " It makes ehsier the insensitive and careless alteration” of our surroundings,
and allows us to ignore thé'gniqua qualities and natures of those, e

e, s ,
Tene-glirroundings. - ‘ '

e

High energy use generates greed aQd competition. Most energy sources
are limited in supply, and questions of their ownership and control
N br{ng igherent conflict ~‘all the way from ind{vidual.to‘interna}ional
" levels. Moreqver, a feeling of dependence upon them brings a sense
-~ . of desperation to the conflicts which does little to encourage the

.' . nobler instincts in man. = .

\ ‘. v B ¢ , < ' - .o » ‘e
\} Waste has been inherent in our patterns of energy use - from heating
buildings with the windows open to leaving lights burning all night ~
to wasting all the energy inherent in our sewage.’.Our actions and '
, attitudes carry over into other aspects of Qur lives, and we lose
the ability to catefully know'our needs and minimize the demdhds we .
place on others. A wasteful society rarely understandsthe nature )
.of the processes and events in ﬁh;ph it is involved in anywhere near S
the depth, that a careful society does * and doesn't even realize : -
the reduction in its effort if it were to minimize the energy and work . .
flows through it. . , ' , “ . -

* .
L

LT High use of enérgy creates inefficiencies 4n other areas.of our livesy .
' Energy wasteful automobile transportation encouriges separatibn
of Iiving, working, learning, and leisure - generating redundant '
city services, ﬁnnecessary building, unnecessary educational systems,
etc. Lack of exercise in ap energy-servant culture generates -
heed ﬁyz unnecessary medical care’ facilities and recregtional facilities.
‘High <@énergy. use has brought about the urbanization of our population: ~
arfd -@ities are inherently inefficient. ' A

I's . '“0"‘ :"n 7 .
- - Our energy attitudes affect what we gain from our work and leisure.
"Labor-saving" machines and appliances remove much of the nged for —

skill in many kinds of work. -Rather than being a benefit, . . ' .

this robs us of opportunity to develop our abilities and gain finer R

control of our thoughts and actions. The'development of ﬁﬁiéwagding -

work results in the need to gain satisfaction elsewhere, and thus the -

growth of "recreation" to fill the ‘emptiness in cur lives and ‘the

o ‘ lack of healthy exercise. High use of energy 'in our work generates

0 tHe need for other work or actior'to'gaﬁn thé-benefits“normally;

inherent in work, The need _to substituteorecteation"fo} work not

only generates additional costs, energy use, andkenvironmentalb : . 5

deterioration by, itself, but also lessens the insights we gain Ehféugh“ N
WOpk about the processes involved and aobut life itself. It also
1 ] N ) -
.
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‘lessens the amount of~time we have available for useful},méhningfull/’, P
work. ) ! e -
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Bodily tensions caused by energy use .generat€ alienation from our .

" world and our neighbors. Thé'adrenelin~filled pac ofvmpdern high .
energy society builds up mental tensions while téﬁenting the : -
release of musculﬂr tensions. The interconne ed,mental, muébuianb\\_
sexual, and spiritual tension§ built up make us strongly aware

- of 'the mﬁscula3 and physical separation befween what ligs within
our- skins and what lies outside, gener
from our world.  Complete relaxation 6f those_tensions removes such |
barriers and merges the awareness of inner and outer states.and - . __ _
events, allowing us to become aware of and devélop concern for the -

_processés outside us as well in. ’ ‘~ : P

ing a real sense of alienation

There are technologies available o us other thafi—the energy-intensive
‘Ohes-we are familiar with that can offer us different opportunities

for personal and cultiral growth. There are energy sources available
“which can easily satisfy less extravagant needs than our own. There i’
are ways of ljving/ghiﬁhxcan—aveidrthe aliqnatibn and separation } "
reésult our, own, while generating more positive work and

learning. f ’ . ~ .

-~ There is a joy of living lightly and a peacefulness of working

directly with the processes of which we are a part which are entirely
missing from our culture. Many things'that hate been developed by
our energy intepsive culture we are coming to récognize as generating
subsidiary problems, dependency, energy consumption, and preventien
of our growth and development - filling our lives with unimportant and
" meaningless activity, ahd"bringing'degradatibn to our surroundings. -
Choosing to dive 'lightly, ih ways that consume little energy, can be
an o /ortunity to live a more_iewaraing and interesting life, rather
than a hardship. o o ’ ‘

Hapéihess comes from generating energy rather than consuming it.. ) !
x" . @_i o /
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35. See The Indian Craffsman , Ananda Coomaraswamy; The Long-LeégedA;

. House?’Wendell Berry; "Brain Power Should Increasé With Age",
i 0 PREVENTION, June 1970. u . . ‘ - '
- @ 36.° See. "The Flow of Energy in an Agricultural Socféty“7 Roy A. '
: Rappaport, SCIENTIFIC AMERICAN, Sept. 1971. -
. 37. See "Feng-shui", Environmental Design-Primer, Tom Bender, and.
"Electricity = A Natural Force for ‘Health", PREVENTION, Nov. 1970.
38, * Some relationship exists between the massivgdil reserves offshore
of Southeast Asia and the U.S. invelvement there. _ B
© 39. Farmers of 40 Centuries’, F.H. King, gives a reévealing picture of’
4 ‘the ;ﬁbred concern and understanding. of the farmers for their
" land and the energy flows through it, ' b :
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~Opening Options’ In How We Live

!
|
Living lightly, with litfle "‘consumption of energy and resources and
little 4 d upon' othér people and places requires some incentives
to chang:mggom conyentional patterns of waste and- overconsumption. - -
Knowledge of thefAntrinsic harmfulness of high energy consumption,
and knowledge the limitation of our:fossil fuel resources can
provide e incentive. ™It rgmains that we are, for a while, a
wealthy nation, ‘and we often persomally have incomes greater than
that necessary to sustain us comfortably. The disposal of that
wealth in our traditional 1living patterns almost invariably involves
dhnecessary work -or production, energyvconsumption, and damage to

our resources, land,. and selves. We can e3511y live well on .
gonsiderably less energy’ than we now consume, and live an exciting,
comfortable, and meaningful life doing it. The question remains
as to what we do w1th ‘the rest Zf our time and money. I /

Our conventional pattern is to Spend 40 hours a week from the agés ©
- of 20 to 65, at a fairly high wage, in usually boring, frustrating,
and non=greative work. Money produceq 1n this way is saved to live
on in ret;rement.azd to pay for recreation in non-working hours.

Our general pattern is to earn much and spend much - unwisely and
"rather wastefully. Living on less can open up several options to
that' traditional pattern. a ey T

”

We can keep‘%t the same kind of work and retir much earlier - becom1:g
'compietely free to do the kinds of . creative things we desire to do.

We can keep at thé same kind of work, but not work continuously. . Taking
a year or so 9off to do something special, then work1ng a couple of \\j‘\—
years, then taking some more t1me off, etc.(

~ o

We can get into more exciting and creative work that pays less than
the usual exploitive kinds of work. / [

We ,¢an work less per day or week or month and enjoy more rewardiﬂg
use of the rest of our time. . o
] - "

"We can live 51mply and save and use the meney %o finance our own ventures -
starting a business we always waﬁt“a*to}do but couldn't get financed,
writing a book we couldn't afford time to do, learning other skllls.////’
we would like to have, etc. . —

M,

.
- v

Or we' can totally change . the way we work, accepting less money per hour
of work in return for the opportunlty for the creative work that turns
our~places and&thlngs 1nto beautifully crafted loved, and cared for
,things. Often the only way we can do things right, yet ‘do them so )
peop e\xan afford. them is to-earn less doing them than we have been
led to accdept as proper by normal bu51ness standards. Yet we find"
that doing so is often the most creative use of our time.and exchanges
inflated, exploitive work situations for meaningful and enriching ones.
It is possible for us to live richer and more reward1ng lives on

a fraction of the energy we now use. The means are available, and

the benefits great. It requires only the belief that it can be
accomplished. . ) ' '
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