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' "Appropricite technology reminds us that before we choose 
our tools and techniques, we must choose our dreams and values , for 
some technologies serve them, while others make them unobtainable." 

-Tom Bender 
RAIN: Journal of Appropriate 

Technology 

"I am convinced that non-renewable resources need not nec­
essarily he the sole basis of the northern economy in the future. We 
should not place absolute faith in any model of development requiring 
large-scale technology . The development of the whole renewable resource 
sector -- including the strengthening of the native economy -- would 
enable native pcop]c to enter the industrial system without becoming 
completely dependent upon it . 

"An economy based on moclcrni.zation o( hunting, fishing and 
trappi ng, on efficient gamt! and fishe ries lllJnaBement, on small-scale 
enterprl sc , and on tl1e orderly development of gas and oil resources 
over a period or years -- tM.s is no retreat into the pos t; t'Other, 
it is ll rationnl program for northern development bnsctl on the ideals 
and asplrations of northern native peoples. 

"'fo develop a divcrsHicd economy will take time . It wlll 
be tecllous , not glamorous , work. No quick and eusy fortunes will be 
made. There wilJ be Cnilurcs . The economy wJJl noL ncccssnrily nttrnct 
the i nLcrest of the multinatlonul corpora tions . It will be recnrdcd 
by many as a step bnckward . Bu t the evidence l hove hcnrd hos l ed me 
to the concluslon t lwt s uc h a program is the only one tlwt makes sense ." 

-Justice Thomas R. Berger 
NORTllEl{N FRONTTER, NOHTllERN HO~mLAND 

The Report of the Macken de Vnll cy 
Pipeline lnquiry: Vo lume One 

Apr ll 15 • 1977 
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The coricept of in response 

to the grow.fng r ealization that appropriate to 

the changing needs of society. act t:o further the goals 

and ambitions of the users, while others may thre:!1ten their established way of 

I· life. No technology is value-free; each technolog;I° affects .~.ociety i n some way 

or another. J 

The appropriate technology movement grew in larw.:! part from the 

fol lowers of Dr. E. F. Schumacher, author of "SmaU is Beautiful: Economics as 

If P~ople Mattered." Schumacher noted that tcchn<l logical deve.topment, partic-

ularly i n the developlng notions of the Third l~orld , did not always meet the 

needs of t he people who used the new technologies . lie cal led fo :1· the establish-

ment of '' intermediate technologies", technologies which were somc1o1lrnt between 

primitive tochniques and the large-scal e high-technology of the industriali zed 

world. 

Tn 1965, Schumncher founded the Intermedi~1te 'l'echno l c•gy Development 

Group (ITDG), which hns since been deve loping smalJ-sc11l e und low -cost alterna-

t ivos to devel opi ng countries in t he areas of ::i gricu:. ture, bulldinn des ign, food, 

cooperatives, hea l t h, trunspor t ution, power nnd inJu~try. 

From Sclwmu cher ' s initia l concepts, t ho ideu of apprr)plt' .i a te tech-

no 1 ogles devo loped. l\pproprintc t echnol ogy recognize:; that some tcd1110 logi cs n rn 

nppropdnte (or r cgjons with sma ll nop11l:1Uons and m:tcns ivc r esom·ccs, 1~hil e 

o thel's 11ro appropdnt o fo r regfons 1d t h I j mi tcd t•cso11H:es nnd lu r go 1wpulnt.ions . 

Tho questions "appropri at e for 1vhi c: h peopl e?" n11d "nppropdat c for 1·~h: 1 t nrc:i1·• 1 

h11vo to uc ~• sked nhout :111y new t ec hnology. Bu t t he icka of appropd:ltc tech-

no l og)' uocs ::1 l ltt l c furth e r. l~hil c no ha rd - and - fn st ;·ul cs c.11 11 11ppl)1 , t. hc 

fo lJ owjng c rite ria 11 r c l~ cnc r11Jly :1 cc1.mtecl for :ipp1·opri11t c tcchno t oid es : 
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number of workers t o operate. 
• l 

(2) The technology is low-cost (which i.mpl~es 

depend too much on the importation. of expensive materials or 

' high-cost energy sources). 

(3) The technology is simple; it should be relatively under-

standable by a user who does not have specialized training. 

(4) The technology is reliant on renewable energy sources --

sun, wind or water -- rather than on fossil fuels. 

(5) The technology is flexible enough to meet ch~nging needs 

of its users. 

In addition, appropriate technologies generally minimize the 

transport of goods, make expensive or unnvai.lable financing and management services 

unnecessary, develop human potential rather than substituting for it, and tend 

toward decentralization of production , thus establishing self-sustaining local 

economies. 

Since the estnblishment of ITDG i n 1965, qui te a number of insti -

tutions ond organizations l1ave been involved in development of intermediate and 

appropriate technologies. J\t first , many of r.hcsc groups we1·e i n vol vecl i n the 

developing nations, which \\'ere seen to have the greatest need for tcchno1 ogicnl 

innovation on n Level somewhere between the existing local technologies ::ind t hose 

of the fodu strin l izecl lfo s tent world . 

Sl ncc the l\r<th oj l embargo of 1973, howove1·, t here has been a 

Hr01.ii11g r ea li zation of the need of the industria li zed countries for technologies 

h'hich nrc l oss dependent on rnp.idl)'- clopleting fossil fuels. in addition, m:in)' 

r eopJ c fee l the need for tcchno l o~~ies wh.ich 11re less costly thnn existing tech-

nologics, for technologies which ;.re more persona l anti less l>u1·011ucr:1tic. 
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y ~ I I 

information about thes~ · ~ecb~qlJg4es is ·currentl y being . ~ ' 

' !~· 
invol ~l~d with re-

by thre~ types of institutions: 
I 

(1) Public: · government agencies, are directly 

I' search and development. 
I 

l 
, (2) Semi-public: university resea1·ch institutes and .extension 

I 

centers are involved with research, development, and disserninatiori of tech­
' 

nological information. 

(3) Private: non-profit (and occasionally for-profit) corpora-

tions and individual entrepreneurs are developing appropriate technologies. 

The best U.S. example of direct involvement of government agencies 

is the California Office of Appropriate Technology (OAT). This office was created 

in 1976 by Governor Jerry Brown, who charged it witl1 developing technologies 

II which are less harmful to people and the· environment than the tech-

nolcgies of the past." The OAT, '"hich is administrative!)' locntecJ i n the Gov-

crnor' s Office of Plirnning and Rescurch (OPR), acts as a clearinghouse for in-

foTmation about people and groups involved 1dth appropriate technology through-

out the state. In addition, the OAT conducts several on -going programs: training 

of solar technicians (1"ith funding through CETA), demonstrating innovative ideas 

for conservation and self-reliance to state rcsicicnts , experimenting with on-site 

waste Hater disposnl nnd drought - tolerant gardens, nnd various other eclucationnl 

progrnms. 

The O/\'I' assists nnd advlscs the Governol' and st:::ito agencies in 

dcve.l oping and implcment.i ng new technologies j n the :ncas of rec ye Uni,, l11d 1 ding 

design, wttstc cl . sposal, tr~rnsportat.ion , agricul turc, energy and energy conserva -

tion. The office ls not only a source of informa t ion, but nlso initintos t'escarch 

and domons trntion proj ec ts nncl is tr)'i ng to identify uncl remove lcp.ul nn\I insti 
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barri~rs to decentralization, 
I 

and •small business . 

A steering co~mittee composed of the California State 
. 

tect (who originated the idea of a s t ate OAT), 'the Assistant to the Governor 

for Issues and Planning, and the directpr of OPR sets policy direction for the 

OAT . Funding pr<:.sently comes from the Governor's discretionary account, but is 

exper,ted to become a component of the state operating budget in the future. 

Additional funding for some projects co1nes from the federal government (such 

as the CETA !;olar technician training program). The office currently has a staff 

of five; it is intended that the office will remain an (appropriately) small one. 

On the federal level, $3 million has been allocated by the Commun-

ity Services Administration (formerly OEO) tu fund a National Center for Appro-

priatc Techuulogy (NCAT). NCAT, located in nutte, Mon tana, is i ntended to be a 

center for technical assistance and resout·ces for Community Action Programs nnd 

grass roots organizations involved in research, development and demons tration 

of appropriate technologies . The staff of 50 wil 1 operate a 1·esenrch Hnd inf or-

mation service , along with a l i brary, telephone service, and appropriate tech-

nology works hops . NCJ\T hopes to reach low-income communitjes with app1·opriate 

tecl111ologies which will provlde menni. ngful employment, will be simple to main-

tnln, ond will make the communi t i es more self- sufficient . NCi\T is currently tra.i.n-

i ng individuals from various rur;1l C:ommunity Action Programs i n 11ppropdate tech-

nol ogy , wHh the hope that those peopl e wHI di ssemi nute tho foforma tion in their 

loca l communities. 

NCAT plans severa l projects i.n Alaska, nccordinc to one stnff mom-

ber. Currently planned i s a proj ect for tho Nort h Slope 13orough i11 village poh'cr 

plant training and operations . lt i s hoped that funding will he nvn.ilabl e from 

the Dcpnrt111e11t of Ene rgy fo l' over ~100,000 for the project . If fu nd ing i s :wai l -

:ih1c, people from seven villages will be trnincll jn m::ilntemtn l:C and operation of 



is cu··reaatly sho17t approximately $70, 000 

a building to house the training progra11. The building would be used to demon­

strate fi el cell technology when the training progx·am is completed. Other Alaska 

proposals current ly being considered by NCAT include a village hydropower survey 

in Kodiak, funding of a1?propriate technology development for the Musk Ox 

in Unalakleet, and a po~sible regional newsletter on Alaskan appropriate tech­

nology development. 

In 1975, Congress al ~o allocated $20 million to the Agency for 

International Development (AID) to spend on the promotion of appropriate tech­

nology in the developing countries between 1976 and 1978. 

A laboratory facilj ty for j ntegrated food and energy production 

wa s compl eted in late 1976 for the Prince Edward Island provincia l government 

in Canada. Built with fcdernl , provincial nncl prh1nte funds , the fnci li ty, 

cnll eel "The Ark", is a "bioshe l tcr", a home whi ch is complete .L y sel f-suf fic:i ent 

in enerr:Y and food productfon. The Ark wn s huilt £o1· t he P.E.I. government by 

resonrchors from t.hc New A I chemy Inst itute, a pri va to upproprin te technology 

research and develop ncnt institution. The Ark r eceived $350,000 in funding 

from the provfoclnl government, nnd is ~uncnt l}' being Ot)O rated ns H dcmonstr n­

t ion fncl l ity for P.E. l. r esidents. 

University and univcrsity- r el nted r esearch and C.~vcloprncnt of 

appropriate technologi es 1s n rather recent. phenomena. Whilt-, ma ny l ocnJ 11ppro­

pri11te techno l ogy gi·oups or i gj nntecl in uni ve rs iti es (t ho Technology C.onsulta11cy 

Centre .!.n Ghana, the Hcg i.on:ll Adapt i ve Techno logy Cent r e in the l'hillipplncs , 

nncl the f)jvis ion of ~licro-p1·ojoc t s in r:i 11 cl hovcn , Ncthe rlnn<ls , ure t:hrcc cx:11nplcs 

of' such f: roups ), f ew univen. i t i cs hn ve unde rtaken :1ppro printo ter ltnoJogy pror. rmns . 

To date, onJy un o country - - lncl lll - - has con~ i du rod s:i v ing cl c1:rcl!~; ln nppr o­

prJntc t ochno los:y . 
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Quite a number of universities are involved in so111t- spect 

appropriate technology research, development, though . Many have' extensive 

research activities which, though geared primarily t owards la-1·ge-scalc tech­

nological development, have spinoff benefits to appropriate t echnol ogy research. 

Severa l ~re directly involved wi th creation of intermediate technologies. In 

the U.S., this has been primarily through efforts of students who .;.ire inter­

ested in appropriate technology, rather than being a policy set by the uni­

versities t hemselves. 

Privnt~ individuals and institutions, however, have been the 

prime movers in npp1opriate technology rcsenrcll, development , demonstration 

and informnti.on clistn!,11tion act i vities. England's . Intermediate Technology 

Development Gr oup llTDG), as mentioned earlier i n this repor t, has been 

deve loping int ermediate technolog ies for clovclopi ng countries since its cren­

ti on i n 1965. ITDG also publishes t he qunrt erl y "AppropTiate Technology'' mnga­

zi ne, which detail s tool s r.nd processes or developin1~ count .des, ancl s er ves 

to trnnsfcr j nfo rmn tion auout appropdnte technologies bct1veen vnr.ious insti­

t uti ons nJHl sp·oups. 

Jn tho llnilocl Stntos , scvcrn l npprop rl r1.c technology !~roups hnvo 

been st111' tcd jn recent ycnrs . Pub]j cations such as H/\IN : .Jom·rrn l of /\pprupriatc 

TcchnoJ og)' , CoEvolu t i.on Qunr t crl y, Altcr nn t ive Sources of Ene rgy Maga zine , 

The Mothe r 1:nrth News , nnd other s h:wc :;crvrd ns the in formntion sources for 

individual s and Jp·ollps thro11i~ho11t the 01111try 1dlich :ire invo lved in :1ppro­

p ri :11 c t echnol ogy r esearch and dcve loprnc nl'. J\ network of these jnclividunl s nnd 

g roups ha s dcvc lopctl, so111cwh:1t loor.u l )' , as peopl e exchnngc ideas 1111d i11forma ­

tio11 nncl pn ss them on . 

The Nc1~ /\l chcmy lns titut t: of Woods llolc, M:1ss ., js a f!OOcl cxnm­

pJo of 11 prlv11tu g roup invo l vt•d in appropriat t· t ochno lony r csoorch. Tho Nc1v 
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.Alchemists have been involved with developing highly productive integrated 

small-scale agricultural systems and related support technologies. They have 

created several bioshelters, one of which was The Ark, commissioned by the 

Prince Edward Island provincial government, and built by researchers from 

New Alchemy Institute in conjunction with Solsearch Architects of Cambridge, 

Mass ., and Souris, P.E .I. 

Several excellent source books for appropriate technology have 

been published in the U.S. I n particular, RAIN's "RATNBOOK" and the "Appro­

priate Technology Sourcebook" published by Volunteers In Asia, help individ­

uals to find information needed jn research and development. Many of these 

inclivicluaJ entrepreneurs , tinkere rs, and inventors who ::ire unaffiliated with 

nny appropr)ate technology groups arc developing the technol ogies which arc 

used throughol1t the U.S. nncl the world . It is these indivi<luJls that a policy 

for approprinte tC'chnology mus t reach, yet these indivjdunls nre often least 

interested i.n gett ing i nvolved with government grants , Joans or other govern ­

ment nctivHjcs, ~lo~t experimenters complni.n of a l ~c k of nclcquate l:apit:Hl; 

yet few sec n ready solution which docs no t t':tke too much Ume awny from actual 

research and development work. 

Development of cottage i nclustrjcs for Alaska and llevulopment of 

opp1·oprJ nte technologies for tdnsk11 ure c lo sely reJ ntcd . S i11 C'e much of the 

tcchnology us ed j11 Aluskn i s imported from t he lower 118, tho technology ls 

not always sui t ed to the specia l cnvironmentol situation in Al:i sk:t . M:tll)' of 

the potcnt· i:il sm~ IJ bus inesses in Alnska will he dependent on ne\1' technolog ies, 

or on oxi sU ng tcchnologJcs which a1·e nclop ted to Alnskn's C' I imate and pop11latio11. 
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" 

technology, is a 
l . 

way of looking at the problems of economic development, and a size of 

enterprise. In any type of. enterprise, there is a range in possible sizes 

of .. business. Cottage industri,es are ·production facilities whif h lie at the 

smallest-scale end of this range. As .wl.th appropriate technology, there are 

· several other generally-accepted criteria for cottage industry . 

In genera. , a cottage industry involves: 

(1) production of a product which is made from locally-available materials. 

(2) small units of production -- typicnl ly a home or home workshop . 

(3) a small workforce, usually an individual, fami ly, ~r cooperative, 
. 

where the persons perfor mi ng t he labor have a direct involvement i n management 

decisions . 

(4) an orientation towards f ul fi llment of local productio11 needs, rather 

thnn production for export (though mni l-order export of some products is necessary 

f or some types of cottnge i ndustries). 

(5) mi.magement an•l technical sLlJ s which arc nvnilabl c at the local 

level, rather thon those available onl ) wlth outside training nn<l experience. 

Numerous ex:lmples of cottage l nrlust rj cs exist in Al aska tocl:l)', and t he 

potcntinl for expnn s:lon, particulal'ly in rur al nreas, i s qui te l arge . The 

fo ll ow.ing l h t gives exnmpl es of t he types of 1ocnl ly-<ivni 1nb lc resources wldch 

couhl be use::cl nn<l t he products which migh t be produc ed in locn l cottage i ndust ries. 

( r t sho uld be noted that t his li s t i s ln no wny co111pr chcns h1e, nnd is intended 

to he illustrative only. ): 

r. Food production 
-exist ing ngricul 1. u rn l 

product ion 

- poLcntinl c ul t i vaUcrn 

Resource nvni lnbl o 

borri cs 
1·osc hip.; 
mu!ihrooms 
vegetabl es 
herb:; 
bc1· rlcs . mushroom~ 

Products 

j ;11ns ;111cl j e ll i cs , S)' l'11p , wine 
t C:t , V j ta 111 I 11 C: 
mushrooms 
locnl market 1rroducc 
hc rhs :ind t cos 

as ahovc 



and domesticated 
& by-products 

IV. Forest products 

V. Minerals and rock 

herring 
clams & mussels 
.salmon 

reindeer and caribou 
goats and cows 
chicken & other fowl 

birch 

spruce 

fir 

diamond willow 
other 

jade 
clay 
gold, copper 
building stone 
other stone 

VI. Recycled materials and 1~aste 
bottles 

VII. Energy 

VJJ I. Building dcsjgn 

cans 
paper 

organic mntcrials 

solar 

wind 

thermal (geothermal and 
wa ~ tc hent) 

biomass (wood and agrl­
cul tural) 

wooc.I 
pnpc t· anti snwdust 
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pickling, drying, smoking 
food and by-products 
terminal net fishery 

food, fur, by-products 
milk, meat 

.meat, eggs, by-products 

flooring, furniture, syrup, 
firewood 

rough & finished lumber, logs, 
furniture, firewood, crafts 

rough & finished lumher, crafts 
firewood 

furniture, tourist-oriented crafts 
sawdust, slabwood, firewood 

jewelry, carved products 
pottery 
jewelry 
flagstone, building construction 
solar collectors, saunas, etc. 

refill, glass remanufacture, 
crushed glass products 

metnl recovery and re-use 
recycle for paper, heat from 

combustion, cellulose insulatio 
fertilizer, home compost 

individual homo heat, hot water, 
othei· heating needs 

indjvidu.11 l nnd community cl cctri c 
gcncr:;.tion 

home hcnt, greenhouses , etc. 

firewood for home heat, 
alcohol from grafos for hca t 

nntl gasoline additive 

building material s 
insulation 



services, which ·can oe cottage industries in their own right. Many small 

businesses are hampered by lack of management abilities and ·technical 

needed to deal in the modern business world. This problem is acute in the 

rural areas of Alaska. The opportunity .exists for entrepreneurs to develop 

small-scale suppo~t service businesses -- from transportation and communica­

tions to management services and technical production. Some of these businesses 

fall within the definition of cottage industries, while others (such as boat­

building for fishing, etc.) are intermediate-scale and require outside materials. 

In order for many cottage industries to operate, there must be adequate trans­

portation facilities, to move the product to markets within tho state. ~~ny 

cottage industries require small warehouse space or tnachine shops to fabricate 

tho tools necessary for the ind\1stry. Cold storage facilities for agricultural 

and fish products are necessary, and provide an opportunity for appronriotc 

tcchnologic~l innovRtion to cut costs of small operations. Any program for 

cottage industry development will have to take those factors into nccount, 

ond may thus require large-scale industrial or business development for full 

development of tho sma ll industries. 

-10-



A recent publication by the Development Centre of the Organiza­

tion for F.conomic Cooperation and Development (OECD), entitled "Appropriate 

Technology: Problems ·and Promises", analyzes some of the problem~ which have 

arisen in the appropriate technology programs of the developing nati _,11s. While 

much of this technological and industrial development is ~Jo new to evaluate 

in terms of effectiveness, some conclusions can be drawn. 

"Problems and Promises" su~gests that governments are not necess­

arily the .most appropriate institutions to promote research and development of 

appropriate technologies and small-scale industries. Government impact on 

innovation is, however, considerable, and can in many cases be made more ef­

fective. Pol icies for tl1is kind of development cannot be carried out exclusively 

by government, but must be a collective effort, invol vlng as wi de a number of 

inst:itutions , both publi c and privnte, ns possible. 

One of the major roles whi.ch government can :ake is in testing 

nnd evaluation of new technolog :i cs and techniques , since much of the ne1\' nppro­

pr:iatc technology is unt ested. Govcrnmc11 ts can also provide fjnnncinJ asslstnncc 

to fodividuals nnd groups which arc clcvclopfog technologies nncl cottage .industries, 

but should not attempt to run a research nnd development progrnm from n centrnlizccl 

state ngenC)'. If a stnte agency Jike an Off:ice of J\ppropri:it"e TechnoJogy ]!; crcalc<l, 

it should serve primarily to dj ssemlnate information nnd l o put people nn<l groups 

in contact with 0110 nnothe r. 

Another way .in wh)ch govo1·n111onts c::i n help tlevcl opmcnt oF technology 

and in<lus t:ry is to id entify and r emove ins tjt utionnl h:n'l'i ers to t hi s clcvclopmcnt. 

ln pa rt i c11la1·, government rcgulal io11s whi\.h :ne clcsignc<l to prol cct the public 

c;in, in some cases, net as b:rrril' r s lo innova tion. J\n exampl e of Lili s b~1rricr 

occurs fo IJ1d l<l1np. codes, which were orJginaJ ly or iented to protec t ion of home 

huycn; from unscru;rnlous b11i lders, but now act to st ifle devc loprnullt of l>u1 ldfo!! 

techni ques 1~hi c h :ire non - co11ve11lio11al hut appropr ~ :1 tc t·o l ocil l s itu:ati ons . 
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Development of cottage industries and appropriate technologies 

for Alaska wi.11 have to involve a l arge number of institutions and pr~grams, 

both public and private. Since this report is designed for legislative policy­

makers, however, the following recommendations are primarily oriented towards 

policies which can be initiated at the l egis l ative l evel. 

Legislative solutions, however, arc only part of a policy for Alaska 

appropriate technology; in many respects deve lopment of technologies and indus ­

tries which arc appropriate to the Alaska situation will depend upon individual 

:incl group entrepreneurs rather than government action . These recommendations 

arc designed to help entrepreneurs through funding of projects and through 

idcntj f.icntion and removal of institution:il barriers to i nnovation in Alnska. 

To c~courngc development nncl l,mplcmcntati.on of technologies nppro­

pr iatc to J\las lw will hnve to involvo three types of octivi tfos : rcsca1:ch 

nnd development, demonstrntion of tcchnoJogJes 1 uncl clisscminntlon of :i.nfo1·­

mntion about t he research, deve l opment nnd clcmonstr:1tjon . Scvc1 ·I] t'Xisting 

stntc lonn 1nogrnms cou ld potentially be fovol\·cd with appropriate technologies. 

ln nddition, t11e proposed J\Jaskn Entcl'prisc Investment Fund and impl ementation 

1cg i s laLion for tho Alnska f{cncwah l c ltcsourccs Ocvelopmcnt Fund :1re potential 

sources for fu11cli11u of appropriat e Lcch11olor,y projects . 

Thl' J\ la s ka Ent crprlso Tnvcs t·mcnt Fund j s dosicncd to a 11 cv in tc "a 

shonar.c of invostmc11t cnpltul for finan c ially sound smnl I ond medium scn l e 

c• 11t u r1 ri ses, p:rrti cul:irly i n nrral nrcn s of /\ Jasko ." Financia l r esources of 

the fu11cl wil l he usccl fo·i· lon 11s and loan ittm1·:rntocs for establi shment :tnd 
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expansion of small and businesses. The Fund will not be usea 

for grants, however . One potential problem for small entrepreneurs is access 

to the investment committee, if the members of the inves tment ~onuuittec are 

centrally located . For many potentia l entrepreneurs, the cost of preparing 

a proposal and presenting it to a conuuit tee which is located in an urban 

center may act as a barrier. This problem can be taken care of, however, if 

the fund managers are required to establish l ocal offices, or to regularly 

travel to all areas of the state to encourage potential applicants. 

The Renewabl e Resources Development Fund is particularly well-suited 

for s timulation of appropriate technology and cottage industry development 

when the development is associated wit h rene1"nble resources. Research and 

devel opment activities are particularly suited to the fund, si11ce research 

nctivitjes arc not always i ncome- producing, but often lead to activities which 

wiJl be i ncome-producing. Assistance available from the renewable resources 

f und s hould inc111<lc small (up to $10,000) grants, as well a s 10~111s and loan 

gunrnntccs. As with the Ent erprises Fund, it is im!'>Ortunt that the small - scnle 

ont1·oprene11r hns nccess to the fund. This mi.gh t mcnn establishment: of locul 

offices, 0 1· rc[:fonul funding sources for smn l 1-scalc finnndnl asiiis t n11ce. It 

rn.ight be adv.i!;able to create l ocal subsiclinri.c~ of the fund, so that decisions 

made on which research and development nct ivities nre funded could be made 

at. n local l evr• I , nnd thus be more responsive Lo l ocnl needs. lt might bend­

visn hl c for the le{:isJ;1tion to spedfy how loca l suhsjdiary research ~md develop­

ment groups mir,ht he formed and t o provi de fun1Ung for st:nt-up ~rncl operat irin 

oxpcn~;cs. Gra nts for r cscnn.:h, deve lopment, tler.1onst1·ation nnd informnUon clis­

scndnntion do no t hove to he large ones. Appended to this report is a ]jst of 

grants mndc hy tho Nationa l Center for /\ppropriot c Technology. These g ran ts , 

l\lhl ch wc1·c 1111 made during 1977, r:111go f rom a low of S~7!i ton high of $15,'158, 

with t he majo rity in t he $'1,000 - $5,000 1·an1:e . The appendix foclud es quite 11 
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several different categories ranging from heating to hous.i ng to 

and :fisheries. 

Other existing loan programs have a part to play in appropriate 

technology and cottage industry development as well . Loan funds such as 

the Fis heries Enhancement Revolving Lo~n Fund, the Agriculture Revolving 

Loan Fund, t he Small Busines s Development Fund, and the Alaska Housing 

Finance Corporation are o-.riented towards the same areas of economic develop~ 

ment. Some of these loan programs , however, are primarily geared tow~rds large ' 

scale operations , r ather than small scal e . In eacl1 area of economic development , 

t here arc ranges i n scale of operations , and it is important t hat the small -sca l e 

operations are not overlooked. Some technical amendments may be 11ccessary t o 

several of t he funds i n order to provide easier access for small operators . 

One :n:ea in particular where the state could have a la.-ge impact is 

in development of buildings and building designs which are appropr i ate for 

northern regions. Existing programs nre primarily set up for people who wish 

t o purchase housing, rather t han for people who wish to build t heir own housing , 

or people who want to devel op i nnovative bui l cling design . Most .L onn pr og1·ams , 

both pr.ivato anti public , are ov:1 ilab le f~r buildings which follow conventional 

technologies. Modification of statutes relnting to the Al aska !lousing Finance 

CorporaUon coul d take care of t his problem. Loans could be made ::ivoi l ab l e to 

owner-bui lders and owner- contractors who wnnt to devel op i nnovative bui lding 

designs. One method of accomplishing tlds wou ld be to provide loa ns for m::i t cri.nls 

011 1)', wjth t hr indjvidunl providing lal>or (n "sweut cqui.ty" progrnm) or paying 

lnhol' chal'flCS as part of the individual ' s equity jn t he pro j ect. Since t h l. loo n 

wou ld hnve the 11111tcrials as col loternl, i nterest cha1·gc:s coul d be assessed :1t :1 

l ower r a te. 



should be developed with assistance from each agency, institution or group 

in Alaska which is involved with research, development, demonstration and 

information dissemination. A conference on approp1·iate technology coul.d 

draw togcth~r these groups and individuals in order to develop proposals 
. . 

for an appropriate technology policy. In addition to Alaskan individuals 

and institutions, several outside institutions have expressed inter~st· in . 
helping Alaska to develop these policies. The appropriate technology con-

ference could involve representatives from the fo t ermediate Technology Dev-

clopment Group, Ltd . , the National Center for Appropriate Technology, and the 

New Alchemy Institute, all of whom have indicatP.d en t husiasm for developing 

the Alaska policies. A proposal for this appropriate technology conference 

is appended to this report. 

One area of technological development where potential conflicts 

can occur is in electrical generatjon technology. Jn several instances in 

the United States, individuals who have built their own electrica l gener-

ating facilities (primarily wind-powered) have run into problems witl1 local 

electric companies. Two pieces of legislation which could solve these problems 

before they happen nre jn the areas of fJ nnncing of alternate power generatio11 

systems and purchasing of excess energy. Since individua l electric generation 

may compete with existing utility companies , some companies have worked to 

stop such clcvelopnrent in thefr areas. Leg,islntion whkh would illlow (or require) 

the companies to fina nce ind]vjclual electi·Jc genc1·atinc facilities may be in 

order. The utility could be enabled to 10:111 money to individuals to bulld these 

faci Lj tics, with payments on the 10:111 go inc to the utility in lieu of payments 

for purchase of elect1·.icity. ln addition, an jncljv.i<lunl with hi s or her own 

gen.:rating fn cil.ity wi 11 experience times. where the fucility is generating more 

electricity than is nccclccl by the lndlviclu:il . Utilities could be required to 
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purchase this excess with the into the 
' 

grid. This serves two functions: it makes indi vi
1
dual pO\~er generation .!11ore 

economically feasible (and inco~e-producing), and' cuts the cost to the ~tility 

of installation of additional power 'generation fel;cilities. Suggested language 

for both types of legislation is appended to this, report . . 
' I 

In the area of solar power, additional
1

difficulties arise. An in-
• 1, 

.dividual . who builds a solar installation has ho guarantee that someone else · 

will not build a structure which blocks the sun from the installation. Several 

states have enacted l egislation providing for solar easements, to guarantee 

that an individual has the right to all of the sun ' s energy which falls on his 

or her property, or for recording of easements granted to individuals. Appended 

t o this report is a North Dakota law (House 13i ll 1069, passed in 1977) which 

provides for contents and procedures for recor di ng of solar casements. 

As mentioned earlier in this report, state regulations which may 

be well-meaning can often act as barriers t~ technological innovation. An 

on-going survey of state regulation and its effect on technology might be 

in order, perhaps under the auspices of the Administrative Regulation Review 

Committee. In addition, legislative policy-mnkcrs must take small-scale enter-

prise into account when designing new legislation, to ensure that the "little 

guy" doesn't get lost in tho process. 
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C;1 liforni a 0 ffice of Approp-riu te Technol og)': "Office of Appt·opri a tc Technology" 
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Development, Cambriil~e, Mass., 1974. · · ., 
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TRANE'I", Transnational Network for Appropt.iate/Alt~rnative Technologies, 
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APPROP~IATE Ti:CE>~ou:.c·r r:~ FOOD PROCESSiixG A!\D 
~;---;:-;;-:--'¢'~~-;::-1 --:~·~-···--: ·---·--·--·- -:-.. -- - - - - --., ... - .. - --·.--Ct.::n 1.. .... x _ o_ .,u_~- .,t,:c .Le:s .. . 
San Francisco , Cnlifo~ni~ $4,7 01 · 

This grant is for. the i:rec U 0 ;1 of a ca·l1r~ ~r :for aprn~op:ci.s te 
technology for fo~rl processin~ and distribution. It would 
include resc-3!:Ch, doc1_1'i;:en t .:-. H ''!1. .:;nd Jeve lopm~n t oi this tech­
nology , and e:c1;cnt.;_on/tr.;iining cf lo·.·1-inc1.w .e µ20~-;le 5.n its 
applica:.:i1Jn to nr=>i .• ~hb·:•rhood "i.t'.1;1tic1r.s . 

DC:MO~ST?.:\TIO~ WIPD;'iILL WATER PiJ"";·fP ING PROJECT -----:c------- -----------~---- - ·-------·--Trust ~or Public Land 
San Franciaco , California $3,037 

The~ µ'ln:!rns .~ i.s to c o n struct . ~·.' :!t er put-:pi:~ g · .. :i:1c·.d l l .:::t t: ~e 

'· .. .. 

F.rui t ._,,, 1 e Gc • r;in 11~!"! 'l ty C.=.rdr..:n in 02klc.nd, Cn J. i. f orn i ;_! . 0J'h~ ·.·iind-
wi.11 \·:i] l !·c construct0d ?.r.d ~aintair.ed l::y lo;.:- i. , ~:0me: !: ~-::jdents, 
will provicle nc2ded ~atcr resources , d~rnonstrate water alter­
n a tiv :? s 5.n a n a r ~~ suffc::·ri.ng ma jor w.;.:1..r shon: ~ ge s , vcovic.le 
low-ene rgy alt~~~6 t iv~s to p~oduding ~~t~r. and s~ rvc as nn 
e d11c<!t::i.rm .:il too l f o .c the local cou·rrnmi.ty. 

RUlv\L CO!·~~fUNITIES HOUSH~G COR?OKATION SOLAR LOW INCOME llOUSING 
kur a 1 Con1m.unftl.eSTfousing Deve lopme1'ltcorpora t ion 
Ukiah, California $15,458 

NCAT funds \d.ll be l:sed to equip two fotir··pl~x housing units 
with s ol~r hot air s;stems for space hc2ting nnd cooling, and 
to boo!"r t:hc h o t wat:ec systems . . 

The proj ect goal i s to r es pond t o indivi2unls and 0rgani2a tions 
w:i.th informi=ltion and c:·:p~ricnce in ut ili2ing sola'!~ e ne rgy r.nd 
ronserv.in g 1:nergy . l'co ject <'lc t i vit:i~s inclucl!:! n n ch .. sl12t t t2 t'

1 ~0 rkshops , co11fer~nccs , publicity, a solar library , slide sho~s , 
t nucs of sola r facilities , t~aining, and research. 

E : ' E:R~Y CONSERVATION RESEARCH M/•.Nl!AL 
i\uc-O-inrpt·o~~men t Associa tion , Inc. 
C:: ; .. mer .e Cily , ColortLdo 

$5 , 000 

A sran t to de\'clop a 1·1anud 1 •.·~h ich wi 11 teach loca l h"0 ?. l .. cr iza­
t ion program O?C!r a tors to con .. uc c- heat l os s surveys in 
-:- ~ s ic~ ~ n t iri 1 bu j 1 d tngs has be<.::n func!c<l. 

_ ....., ..,_ ....... _. - . .. _ ---· .. --· . . 



Inc. '-' 
?l , 500 

'1 

•\ • • 1 1 . ..l • l ·1 1 . l . . -
· 111~ proJ·~ct ·.,':l.·- r<::set:.rcn C:i'tu r.::· 1 .Le:~~· t.1e _ega .. l.l::f' ic:ic1._aas c.ii: 

·· ppropri-=.ti.:: to::r.1·,;;o logy , .=nd i n'>' CS tigat~ tlv: (;S tc:.b l i ::>i'r::ent . of . a 
1; ~.\:!Ct r 5.n g '.·t01J.S :; 0 11 -?.pp i:op d.::! Ce t i:. c.hno log,y C::nd cor;:...-nuni ty ,J.ev\'? loprr,:;n t 
Law. Specifically, t~e _ project ~1ill r eview legal p&ra~2ters in 
i:hc Denv:.:!r ar ·~·~ within whic:h · t-!pp·copl."iate r.ecll':!01.ogy ~!!\.L~>it.: funct::i..on, . 
-...· '"" -bli s '1 lini· ~-·· s ,·itn ·1at .; ona l '1aT· .-..hoo)" -Fo-- t'·"' '"l" 'I/"' ~"" O; · ~-.ct -- - l - .!.•" G'· :: .-. ~ ...... - .vs~ ..•. » .... - ll~ • •. d.:t...,..:c . .!. 

s·.~. ·\:ai.L1~J ·.c.-.:.:.;2d.!"Ch d'li <l cr•i"!!. ::..;.1'Lcat i0n rc-~oardir:•,:: l::r.·; ."'i'.'ld C:-:J1)·~c.:. ~ (.) ,_ ' \. 

(.l:: i~t t:e tr.1chnolo~y, a:Hl iE\'C:! Sl.:i.ge te edditi Oi.l i:i l S ·.J l'1: •>'!-~ c)f funning'. 
l~:-1:s:ough t;1e ~\a t io r.nl S1~i .;nce FOlE1cl.:iti.on t o c~~tabl:i.sh a J. e;-§<~l 
l'°'?----ri~1 ,.~· 01 · se - -. 1 :'1Y'IYQn·rJ· .. ... e f•,.,.. 'nno1ooy ··".1-1 C()i,.-· .. ~i.· .. " . i'"'\'"'lo--- .. . :; a .. (.:> · ~ · ..... . \ ) .. 1 .:~t"'r'- C".1. .C\ t. \;:. _ l - o .. c-;1. '.- " - . .. t. :,L!t. t ... ; l.IC r.;. !'-

,. ~~) t l m·,T , 
0 

., ... , .,, ,, .,... ., ,,. ·i l l - ~1 "''\l i •· ' ~· "I ..,,. ··/ ~ J'.':I ~··-t·n"' · ·1 i ·1 .. ;11 o· -I •. l..> ;, • 1.1. _ ' ""· _ 1;.. -~ t .• ,. ,j'\ --.. ~. , ;.). 1. ·-'1 .... :>;::. _!1. w.1-C.1 l• ••• 0 1:0\•7 
[".· ' ·1 1~ .,. •.• • 1 ., , . . • • • l ,., ( . r ! ., ; rJ •\ •" ·l , ... ·11 " .- •· ': l 1 • • ••"I )r '> ,\) ,) \ l) . •.J •. • l_'. I p ;, l_1 •: '.\.. 1. l \.0 • z.. •: '·.. • ~- '-l ':' \. ~ \ • . I!: • IJ ) : ! l l.. J, () r - .) ,; ·• :\_ I • <: Q .' . '-

'• ' (• S 1 d - ·· 1·s ·- ,-l "\ '\ , . ·1 a -- _, l n•·s.Lncs·s~ 1. • • to;: .. 1_. I t:. l :_.. 1 ••. n •. ~.~! I :::. ":"'".- ._, ._.i. .. • 

/;.;:'FOR))ABL!~ SOL/·.!\ ."- PP1.IANCES 'fOR 'f}lE POOR 
s<.~utl~\~r:.-5-~ ·-G~~07~·t:ra-··c~;1;-::::un·i ty ·::; ... c-tfon_t _0c11c: ii , 
~·'.ot~ltri e , 1:>.0.!."gia 

Inc. (SGCAC) 
$5,000 

'fhe SGC.l.C has been ~r-~n Led fund s to produce a lOi, .. ·cos t solar 
pcwer~d d('lm.:!stic •,;;He:~r h eating system. When th e system is 
deve loFed, working units will be installed and tested on 
~elected homes in s~ven com~unitics served by CAA. 

i~ P I \·: i i_ l u t i. l .;_ :-: c !1~ C. \ T f u;; t:'. s t o s up po r t 5 t ri f f r <! s ·2 a i· c :-t cc s t s a s 
pa r t or 'I l..'. :::.::i.p.;ign to inc1· 1:u~ se riders'.i:i.p on the South Shore 
;>.~i:.'!· r:.HJ . T;'.e p·:ojcct .. :i.l l h.;lp to ess~1!'.'e acc(1S:> to ma ss i:r-=:ns ­
po't· t.:atio:-1 t o ·r~;:; :i.c:ic11ts of Chica s o m1d ilocth· . .;estul"n Ind i ana , 
parti cu!~~ly t11e el~erly end hand icapped (280 riders per ~Gy ) 
r~nd ;1<; :· ~.~:. :. r. ceC:.ing t:his transf)ort:at:ion for employment . RPI ' s 
:::"5.dcr ::. :1 i. p ·:',i!l~ ;i a j gn is tor t he purpose 0£ convii.1c:i n g public 
; u th u J " i.. t i. c s o £ t h c n i:? e d rot· con t i m.l i r. g the r a i. l. J: c 2 d ~ s a v i abl e 
l :.'·".:!l1S-;10r l[!L i.Ot1 a ll'CHi3.tivc. 

Ti~E cr: r-: .. :. 'I !G OF w1::sT GARFIELD 
enrf'sti.an A ctr0il:~Ii1is t ry -
Ch i cns o, Il l inois $5,000 

! he t:rant8~ wil l p\1blish a rr.~.i·1_uscrLpt on li!:han ;?_a~.-d~nin g , b a 5ed 
on direc~ c~~~r~e~c~ i~ deve lop ing a self-$uffici2nc food 
p~.- 1 -;n :.n t:1 ; :i.r:::~ r c1ty. 



I !~ ~ -.Jul.i)Ose ('1 f :;;1is p,roj c:ct is ·.:o c.or-.s tr.~;ct a ·so -L ::r r heated 
-· ' ._ i· · , · · , ol l.·1, c· .; · ro•)i:top gre ~ nnc•use , al. a!l a ~crnat1--:-.: n.l.gn s cno - n •. c a50 . 

i:t · .. ;ill s~rv.: ;~s dc;j:nonsl:.ra~ion ·ar-d or;)Vir.h: e~~ ;)lo y::-1en t fo:.c students 
~:nd provide '-'<:?.getab les for t he L"": c .1J. co~ t!'L•1:i. ty . . 

'.\?~CE~ I C(':J2S . FO_~. SOL).R :E;1\~_i3:9_'(JI~ E 
Sh::.'«mee County Comm.unit:,~ Asfai.s tc.nc2 
Top.cl< a, Kan::as 

an d Ac.. 1:' .::.in 
:?s I 00 0 

The gr ant is fo~ constr~c ti0n ~nd i~sta lJ ~t~0n ot rh~~e dtff~rant 
t~pas of solar Jevices en 1o~ inco~~ hous ~ ~ -" -

Ki·~FDC proposes to ini ti.a te a 1~er.1CJns t ratiCii.1 s ite, \.li1dE:1~ t a }: ing n ew 
tf;c~Tr. j..-;-. 1~ s of g.::.rden ing for d c:Ll!onst:r.-?.tion to lov: - inc o~::c f ·.~ : ;:ili c;s 
.. ~; !d ~; ld erly p r:-r sor.s served by the 2gl::ncy, tncJ.udi.ng 2x~) !.: t'i·ncnt::! l 
~' J. an-a i1~8 .:lr~d no is lur c cc·~l;.; ·:: '.:': ~~ t ~-vn. 

C0>1M00: G~OUND COUNT t' FAIR 
~1 a fnc. ··a ~-g-~1~1{c-f'a~:1~ 1 °2-r~-a11cf Gar. ci en r:: rs ..; s soc i at ion 
E '1 l J. o · .. rn J. l , J<.3 in e $ l~ , 6 0 o 

'H1Q t)r3.:mL~.?~ j.on · . .;i.11 condu,"!t a l'.a :i.L· on r ~ - 1ntr oc;~.1c ix,g ~t;r icul ti.n·~ 
it1to t 11e Cl1l tt!1 .. e i.n !·!airte . 

The c.·· ntl?r { ur C1Jii1r:mni ty 
t: a k e a s t '.l ;:i y o f 'la t ion a 1 

Economic Dave lop~2nt ( CCiD) ~ill und~r­
d irr.er.s i o n invol v l :~ g, re:;..: :H ch .:.n th~ 

ar eas of : 
1. 

2. 

3. 

i.:he relat ionsr•i.p b1:v.-:2c:m a pp:!:upr i a te te <~hnology :,nd L: <.:Oi:o-;ni c 
d:?\·c l o pi71cm t . 
t l1 e l.' n· · -:. s t"' ~il'L· d-~ .; S ; O,...· · J r ::> ' · i ·1::r c1.,.,_ . , ~.·· u· 1 · 1 • ;:o ,- ~···'l • ' -"t i.' -ig l \. - • - t \ - l ' ~ .... ...... • • .. . !'-. ..... ' •'.:> .... L. ..__ • - • \. • \. t_ \ < l - ~..i. t 

the e conomic fca ~ibili ty 0f select-.~d t c::ch r•o lc:;i.~ s . 
a r eview of c o:"u"T.uni ty cc•n c1:olled projects i n :- he broad 
a·~·c :? s of solar 121:~rgy , '.·:.~s te rec yc l 1.r~g , r:tnd 2q\! l1cul tur-e. 
fun d ir:g a nd in fun1a t: ion s ou~ c es f or c:ppro p ri.a te t •:!Ch -
no l og i cs in economic d 2v.~ l opi.:=nt . 

A g:· -ln l.: \·:a s a ,.:,-: ·rc e; d to /,SE a nd l-'.il aca De p..7tr1· ;·1.::nt 0£ C11 1i11.~uni Ly 
fd Jca tio ~ t o co - s pons ur A wor kshop on June 25 , 1977 , t o provide 
~duc ario 11 concern i ng alter native e~~r gy op t i ons fo r a r ea r ~ si~ e nt~. 



$.1. soo 
. . 

: ·~ ·-:: is d ,·~vc loping a n energy ~i:u !_ ti-::12 d-J_ a cu~r iCi..!li.m 
.:_...., ho1Jsi.ng and 2nergy-re J. er.:.:c::d :i_ ss·..le~ ; at the u~,.:_·\· ~1:s ity of .' 
·.-,:n~"'co ··,,, ('0.,....1- i· ,... . ):t· T">cr 't:'a.i ' " ::.··.:o.,..., -;') ro-1--m • ..t.. ~ - :, l ·~ .... , ~ ":·o. 1 ...,, t I. - • J '-• , I. i. O 1- ..t- t., , • ~ .'.. 1 L -4. •.; - C:\. J ' • • ~ ' 

'.!:his pro:j er.: t ~-.:.Lll :~n\>olve 1J1;.i.~.di;1~ '·i1 a.l inst<-tl1::?.t i on o·( a ~l;tt­
p le.te solar collzcr.or · £0 1: d. 1 ' t:-: ~3tic l ·,:.i:; \: .:t!.>;T ·v::::.d_r..g 1)·~1 · . 

l9 -fa1nily coop.::r.ati ve c?..;:'·~\(:·.:..=..:i~ t: be i.J.ri ~. r~g ~Lti ~-:L~-:.~ .:.::: po J.is . 

·~ .. . .. ·- . 
$5, 000 

. . 
r..,t • • uu.s progra.2 
3y opcra. cing 
rising c.:1.:; ..: s 

-:·:ill operate a dwmest i c cunc.2rv in · t.l-.2 cCHil~unitv. , , 
this cannet:y, ~.H1 att;:::·u~pt -:vill be me.de t o 1.essen ~i!e 

,.. ,... . t ,..- ' d ._ . · 1 • .a... u~ rooa s·urrs on r~sL cn~s in~~~ co~~uniLy. 

$1,615 

'l'r,e l\1ycth ~:~st C-.>::11:mnit; :'..c ti..on C. •} .-i l. i 1.i0n 1.d. l. l -..: s~ ~r an1; fu~-.cs 
to retrofit a ~;;;mons Lra tion h or:.2 t u s :·1u·.1 271E•:..;y ~.:1nset:v5.t icn -.. d .?. 
insulat ion , sola r ener gy coll~c tor s and ~ood stov3s . . .... . . _.._ 

ALT:C:R..l\1ATI.VE E~ff?.GY Dr~~·;O~STRATIO:' i:~OJECT 
Economic Securl.ty CorporaTl.on. o:C-i.:he-"South·,.,:2s t ~\·cea 
J 0p1 in I !< ~ r.; 5 Q U 0L i $I+ I 1 l1 l~ 

'.i'he Ee one .: i. c Security Co-r pol· a t io:.~ o f the South·.,-cs t Area is de­
ve loping a so lat" reli .sn t 8 l"C:: ~nh 0:i 1.ls e , which will be constructed 
ci. s an a tt: :chment to chc .=-... ~ ... ~·.:cy's Cc1..in· .. m ity Cen i.:e r :i. n proxi !.111.ty 
to Head St-rt cl as s~oarns . 

A ~r~nt \,·as p:covide:d foe rcntr! l of a ciJnf~Y·::ncc room for t he 
gr;.rn t ee ' s t':\~o - c ?. y wo-rk shop . Th e '' -.;:l:s ho p at:dressed ene r g y 
conserva ti.on c01~ cerr.s of the Gree?. t r' r:. l ls lo,.;-inc.:>me corr::.l:ini ty. 

E~~ERGY R2COVERY TECHN IC1:\:\l TR.I\ TN r:·:G 
'.::iy ·c-;;."".;-d--C··c;;:-rr:-b·--r.e-~·r··s-- ·· ·---- -- ·-r V ll • .1. fl ____ ,-; - J. - \..A• t,,.. 

Great FRll s , ~on tJna 

'.Lhis gre:iit will ft:n d a Ll:.::!5-n i r:.g p:-o~ :-;; 1n f o r r LYe lo· ... ·-inco~i t! 
people in t~e ope r a:.:ion of a rr.e th c.~.~e cH .. g2.-,,t: 0 :.· . 

•I}' . .,"' 



.. . . 

. ' 

.;,\_~ ~ I ,,~ ~:.~;t. 
~ ' • ' " I ..,,;!~ -.. \ ~ 

v- • ·~... ...~ ' 

,,,.,T...,, ..... " •• ·~ 'f'F\\SH§I!.I'fY ~ S'rUDY ON DEVT::LO P.l·.t~N r 'FOR A St·fALJ.; INEH.r flf.1.TTO~f· J .• :• 
···:."·,' .· .. i ., ;:;.--:,:-l:---'l'Ql.<1";ji~' 11~ co·-·}· o:;:;:y--l:'il:'"f.1-..,.,o-ffir ·-----~-· .. - ---. --,u U~.C\ .l ..... '! .ir., .L..,.., u~,1 1., 1i.:.::. 1o t .. ;:\. -·; -·-... ~ ... - '·"'-·-·-------· ·ir-o"··------

) °'l'-?p~· L~ .s ·County Econorr;ic Oppor1~tmity Corpo·ca:.: ion 
I thac~, x~~~ .. ;'?.!k · · '.\ '. .. $~· '?.S~ . 
t'h'e obj ectiva <)f thi~ grant i ~·1 to examine 
impacts relc:ted 'to the pi:9du_ct.i6n1

' qf ceU.ulose 
al tc1.~li;J t:i.v~s . · · IL ·: · ' · 

,• . :,._ 1 . 

sm~SPACE SOLAR KOR.KSHOP 
• t f\G\·:-;.r-•t:-Tot-iir!1i.iD1'ty-··xc~(:Ton. Inc1. 

goorie , North Ca coline 

·. 

$2 , 700 
. , 

:.1- t -·q · ~ • •. ,,,,.,... .• i.fJ"'·c~·ell ~nc:l v ,,.,.., .... , cou.,..,,..;,,,~ (','r;, --:... •"' '-01-=n") \' .:::: . • .- . .. :} ' - , .. ''1. \f\9;L) , .... L !. ' - Cl!. '- :r t.i l:) :"-·--::; , .,.J..\ J.- L .- 1 "'-''-' ·' .L-..(,,i. 

C0ci::d1i '- ~: .~cti0n, Tue . • ~2 fund:::d to provide schoL~ ·::ships to 10 
J 0 . ,, ·1· 1- - . , .. ~ ·-. " ')"' 1::. ·-o at1· · ·d a ·r.>1,. ..... - . ,.,,....,.., I n" ~'~,-1 .. -·- --, f,._,_ t··· ' .• ~- ,1. vn: •.. ~- ·- r.• .. t. r.... . •·. 1 . . ;i _ • • , , • • • ,..._ ,=, .. . ... 1 .. - ~ . .i-•

1
J 'J ... . ·" o 

r .. .... ,.. 1. "" • 1 • .. • • !... • .. .. ' • . ~- ' - .. O' ,~ ~ h "\ .l ..., v-'"I"'\ r • - ri l 1 ~ ~,T 7· - • C Y 1 .\ ' ••• .::. ..::. : , <" : • t .•• e .:'\ .1.. ' . ~ 1 u t .: ._ · t 0 ..,_:1 .... c •- o , ~) H •• . _, " . . • • t= , . .. ) • ·- : i a _ o _ 3. • 

Th~ . -. .. 'ei ·,::· :,~10 p invo J. -.;ed cons true t ton of a µass i ve so L-1r hea t::d 
d0rmi tory , inclt!ding hands-on exferience with solar construction 
and classroom instruction during the workshop p~rio d, August 15-
28 , 1977 . The prinary er.!pha.si::; of this :=;r;rnt is to support t h(! 
•1 I">' t 1 ) •• t ."! 1 1 l • • ] ] d :> • <'.' T - ' I 1" ' • ~ ., •. • i '. • ' t . ~ t • ~ • • 1..._ .. e o ~ .. ien oi: . oca s : ... i . . c r ·~ 1 ., on .·. r.o . .c,n 1..o n•.t .. ~ .. 1=--= o tesi-
d C., t )• 1 ·· 0 l .,.. · · · ::> '· ' ; I· ' ' f · ' • -' 1 1 i\ ' r V • , • '> 1. .a ~ A .• t>l OJ _c i.. s _n -U~ qur cot:.ih.) ... .. • ·1, 1 . ·.!. -•. a . 
Schola r $hips included costs of room, board , cl~~sl001: s , tralning 
p2rsor .. ~.?. l, ~ ;id i:raining r..a:: c:rials . .. .. 

FUEL , FOOD , AND THE FUTURE FAIR 
(~-uc-1i:f C'omnuni ty-~\c ·fl.on- ,\ g:~!~c:/· -
Grand Forks , North D~~ota 

.•· $L~, 99 8 
.. 

The g~ante~- -~ill co~du~t an en2rgy fair featuring displ~ys , 
forums , films and workshops . 

.. . . 
- .. : . 

LITTLE 0!XIE SOL4R COLLECTOR 
tittle DixL~ C-om.11unity Action Agency 
Hugo, Oklalw .:1a. 

. .. 

$4,995 

The' gr 2ntee will construct a ?rototy?e sol~r hot ~et~r heat­
~ng system on e i ght l ow-inccrne hones . 

The project involv~s constr uction of a pass ive solar 
as a t~Aching and demonstration for a re3 r~sidents . 
I: i.on .f.s.cility , of which the grc~.::nhouse is pa.rt, will 
libra ry and classropm space . 

greenhousa 
'fhe i:1 f O l'l!13. .. 

include a 
. ·. 

:-nn-wrLL.4!·~TTER VALL~Y G;{Oh1ER' s co-op 
F'.I d-:-~·H.11 :.metti~r G1:owers' Assoc i a .t"ion -
Blodgett , Oregon $4 , 930 

runds for this project were g r anted for on.: y~ar for the p-:..ir?ose 

.- . .. . 



3,::i:1 :: • .:-rs who othi::rh1i!:i'e hay.; 
".·tt.;iih'.::-s i. :t t~·:~ fr ~ sh food r:t.=:r~:et . 

1··.-i.AC'l'Ir..t.J~ i:?..CHrOLOGY CLU3 AKD G'L~RICULUM RESEARCH 
._.,~scal:ol?a- schoOl-:-·n2s·~-,:icE _______ _ ------·----. -. -

l·'ercersbln: g, Pen!y,;yl vania ,. $4, 900 
~. . ' •' . 

!he Tnscar:o;.a 3t hoo l Di.strict \.:.ill ;..:se !\CAT grant ~U:.tds to d~v2lop : ·. 
prototype hi.gl-i. scho?l A. T. ~lub. 1'hey ',·liJ.l 1dev~lcp. c.c..n:d.culn. 
·- )"'\ :i c'' :.l"'"• ... ,. r->- ~ ini ... ..,. . ·1·,d con~·1·r11c" •::.vhJ' hi' •-c· . . .. . . r.:. . • \. ti;;. '- \- - • ""Jo. •"' -:.. - l 1...:;, I C. t.... .. ;;:J• - - ... 1... \,;,; • • ~ . L. ,, • . • • 

GREATER ;.; .tSS1)URI L~TEGH.~.TF.D Hr:·~:~w .. ; ')T.l=: El·~ERGY ECO)~O~HC 
"OE\rEtc5Pt·I~}l'f-f;-ROJ tJ~r------·---·--. . .. - · -----.... --- - --
Gr.ea t0r"F:t$'$o.ui ·i Cou~~~.m i t y :J•::\·~ 11.. .. p . ~ .. r 1: Co:rp.:,,.c·a i: i.on 
Pi.~rre , Souch ~i·.kota · $1,500 

.;WIT)) I :':G D :·: :•'.1):\ S T? ... h..TI ON PROJECT 
;.:: -~11t~r-f ril:--·;.:2 ~T-i.~i~l'"'/0I8i1tral-!'.'.11i l dh1g 11 ":?-; .i . ._:;n 
.'.·Js tin, ·~~ : :-:s $1,500 

A gra!1t ~N: s ~':..'?..'!:Ced · for ::t d ~Do;:stc .::ti.\'. n 
11

i!1 !.:c ~!.- ated design" 
pavi~i on, . in ~ludi~g su~h - ~hin gs as.sol~r space heating a~d 
Coolll'CT '1\) d1 -.,. .,... .. llS ~ ... u., l r' l."1 0 r.',t .. t ' l ~ , , . so1 " J" V·:'l i' ,, .L. l' "' " ... l ""I" lbl . . ..._,.. .. ~l;! 1.l1 ;.J .t. •• \..! ... 0 ··- ~ _._ .... ;;, 1 _-..:,. • ., ; ...... . 1 • .. Cll. l[;, J 

ond ~at~ ~ co~sarv~tion. 

PASSIVE sou .. R. HE.~TING SYSTEM FOR VER'.·'.ONT 
/~acre-HYi1t:l-att-Coo p-e r n t f,~ nc~--:::-.-
Pl a infield, Vermont $4.686 

The p.i:oj.) ct is t o provide up to 707) of the heating requir .::r..e: nts 
of Lhc C1:0? 1::ral ivt~ ' s new s hop \-J:i.t h a t:'l .:'J.s sive solax i11'..! nt'5. :1g :.; :, · ~- · 
tem knu\vT\ .~s a "Solar Stni t·case . 11 First deve loped and used in 
a local s ('hool cafet:;:ria , a lm~·-- l'~(1 s t \'(: t'Si•)n h;_:.s be ~n <lesi gn~d 
An d will ~"e t~sted for use in l :~.;-inc·:t'. :H~ housing in Vermont . 

\·!GOD - Fi rJ·:D B.~ 1<.Ei<Y - A MODEL FOR ::."',\LL- SC.A LE E~ET:GY - EFFICIE:~T 

Uplrind B.:: : ~.:.:: r s wi ll operate a ,,·ooJ-.l :trr~cl bakery . 

$l~ l 9 so 

The l\i.. :, rp ~lly tndi -? n T1·ibe is ;.~tt or:. rJUn~; to .: ~v .: Jop t~"I .. "! ;.inr:d­
't"Omous fi ~ : . .:: cy resources of t~u:i :~i sr.1i.: ,1 lly l\i\ci.· <lS a r. .. :? thod 
of main t.:.: inir•.g t h e cu l tural and C?co;101l'i.c b ~J.s c of t he In ii .:;n 
cor:1munity. 

•, 

, . - . 



Envi'.i:o1ir;i~nt ,.,_l Act i on F·:iuntltHion 
Washington., D. C. , · · ·: .. ~ 

';"""n1·,. 1',.· -r.t 

$450'0 

~ ~ ..:.- <:: • 

t o s~onsor 
Sir.ii l ~.r to 
f: airs , and 

is to oiov i de ini ti a J_ or?c:ni za tic nal f,:1nds for .EAF 
an Inte:cnat.:..or.C\ l Su;i D::y '"' i.'n t h e s !"lrin5 of 1978. .. _ .. 
E.:H" t h Day, t his e v..:: :1 t \d J 1. i.n clude t.:?::tch - ins , energy,...:·_, 
rl~~onstrati0n s in sol a ~ po~~~. · 

" .... . . 
LOW COST HOME FOR RALr~I GH COi ~·l.l'Y 
;?.;~i f_y-··HL1ffie s ~Cooper·~ i ":l\,:Zs-/ -?~ r e-I°"ih 
~) l~ ckl~y, We_:;> t Virgin 1.a 

C1-..1:nty Cor:u:-:unity Action Ae encY.· ~ 
$1,I~ 70 . .- ,,. ... 

r,., ' ·r c d · 1 l '- 1 - 1 J 1 · · · ,\1,1• .. i.. Un . S iv1 . u·<: us . .: ..: o r _c i: C.. C•) :1S\1. t::.. r: :':I' se r.v 1 .. •:'as, t o C1C-

Si 'fi1 ,-;.n d co1~ [1 t: :ruct a <li:~iil''.'' .~t1= ?t" i r: 1 l C'· ~~ - cos:: fll·= ·r ~~y..,-. ffi.cicnt 
:10~~2 . 

~.;oon ii'.A I'Ii: 1G CO :ffC:RE~·lCE 
test\~~ntral\~'{.s conSTn-COlr.muni ty Act i on P.5ency 
Gl .::nwood, Wisco nsin $2, 280 

This p~oj c c t wlll <lev~lop two tra ve ling th eater productions 
directed to l oi·: ·income cc11ru11unlties . Tbese will concern food 
production ai~ ri ~ner3y c onseryction. 

THE ROLE OF co: rxv~aTY DE\'r..LO?!·;ENT CORPORJ..TIO>!S IH RLlRAL 
DEV"E Co?~f1~ :~·i' -T:~ !~iS!tl'Ht ~ffl:Jts CONs·r-:·r----- - - - --· ------­
Impa c t--r- ----- ·---· -·--------·--
Turtl e Lake , W i ~ con q in $3,500 

. . 

The gl" <?'.1t ees ... ..ii.11 co'1 d 1ct a rur a l c om."7lunity r' t: ·;,~lo p::-.2nt con­
.~ .; rcn c ~ i.n r'cH· ; h~rn Wisc nr1s in . ·c: c p11 r pose o f t hi s .~onfer '!l"t ' - ~ , 
r:o b1"1 1v.:! 'l d .:. :1 '..t) t"i. L , 1978, in ~.' :i u :;;.:"i u, is 1: 0 ,.(.:.:: !.·.:. :.;s l he or~·. i i· 
/ationn. l a nd l l: :~ r it1J t.lona l con~tr .1i.nt s of .:!??1" 1:i

1
,.i:L:. t c L1?cl-i•i.J l c1gy 

an d to i nitia t e. a vigo~ ous d ia ldg~e.in ~he S: 1 t e of l~ i s con s :n 
on rh~ c .:·mpn r ~~ t l.YC? m .:: r1 t s of i:'<.' f.-:-i:\ lnl ty <. O:: \ ' G h1p::i ~n t cr.n·po r.e1:: i..on s 
a :; on .; r, f t he s eve r c l s nl. ut io;is ··o econ o;> i ~ devc l opr.2nt pt"1Jb l e 1.1s . 

li(l L' W.\ 'lTR D:·:l·iO '.:'JSTR ... \ TlON PROJECT 
t ci1 te-.c -·ri, :r· s·co11omTc- ffevefopri1e11t and Busines s A::;sist ance 
Tuc son , Ari ion~ $2,570 

The pu rpos e o f ~ his gr ant is to Lonst ruc t s ix ri2con sr=a tion 
$0 L1r i1t:•·.:c r r-d hot -.~· .::i t:L~ r h c a ter s on J. ot,;- in co:::~ h Jm~s in 'L'1..:cs on. 
Lon g rr :-. ,; e pL:rns inc lud e se ttin g up a f;ic t ory t o pro lucc Lhe 
heaters . 



~J 1DE TO E~TSTING ~ . T. SITES I~ . ,. -·--- ··-·· -- _____ ... _________ . __ ..__ 

.·., : ,· r.>· · ~·1· i·y of 1-'1::i:::sa•"':,· ,,,s· ettc: 
- I _-. - I -• • - - l ·~ ..... .,. l - - -

\.!·'·if' ?.: S l:, : !:!SS. ... 

r· ·: c.:~• t..1i\ C ~P 
1.:r :-:; ·= to,1 , RI 

.. ·. 

.i'h ~ pl·o j \::c t wU l solar heat~ 2 n :: :: :1:1dc·;1cd gas station ·.\l·,ich ~,·il 
'· •(' -i• :> .. · , ., , ,.,-•\-·•- .. . ·,1· · .. c: •r· (' '.I!'~ ..- .,, "'ll (: ··· 1·"'~ J-C' .-J ., . . ,,l: • n ~,,.1 ... 

... • . .. . ·- J- ,_ .. '-- ·~ ... 1 ! t. • ! t i.... c;.. • ::> _ V '·"', , ... . ' ., 1 .L a . ~ • J n ,;. L.: ~· .. \. • u - .... ~ .. · ~ v :' ·: L~ • L... 

\'Vt:!'.">\·.·=-~~ :.(·1. . 'i'~1~ ;1?..- c ic~ct ,.:·L ll !:1"·:.! .::-: '; ~?l1 .. "":1t ._: ,·.:;r:C, l"! :=>t1· ati~1~1 
\ ?~.·:_!::: 1·,:Jt.: 1..•:1ly fer s0Ln: h:.,;n: · ,=\t :Jls0 C:·ir: t '.~·~ n ;cyc U .ng cf old 

. \ : ., l . .•• • 
._..• • . I . l . ~1!.:,.:> . 

.. 



··--

The New Alchemy Institute, P.E.I. is using the Ark to ex­
plore directions for .change in the way we live .. . change 
that must come as non-renewable energy resources 
decline. 

~ --... ·..........c,,: -·-.... _-;:-..,_ 

-~ 

'I \.---: -- . . 
t ~· ----. ~ 

• . . ' - - ---....-.....,- - - ,_. ... _ .. ----:, ...;........;__. 

A bioshelter powered by the sun and the 
wind. tho /\rk Is a complete life support 
system In which the inhabitants can raise 
voootoblos and edible fi!;h. More than a 
domonstrntlon of technologies, tho Ark Is o 
conlre for ongoing research In aquaculture, 
agrlculluro, nlternatlve energy development 
and shollor design. 

Now Alchomy Insti tute P.E.I. Is a private, 
non-pro fit sclen llflc organla1tio:i dedicated 
to rosaarch oncl oducatlon In renewnble 
resource technologies. 

Establlsl1od In 1975, the P.E.I. lnslltute hns 
offll lotos In the United States nnd Central 
Amorlcn, and a world-wide membership. 

. ,. .. ~ __ .---·--
~_,,,,,..,,.,· ' 

Construction of ti ~ /\rk began In 1975, 
with suppc. from lhf' governments or 
Canada uni . Prince Edward Island, from cor­
porations, n11d from private organizations 
and Individuals. 

Design was a colloboratlve effort of Now 
Alchemy lnstltule and SolsoArch Architects 
of P.E.I. Construction was curried out by 
local contractors. 

Tho bulldlnp wos opened on September 
2 1, 1976 by Prime Minister Pierro E. Trurleau 
ond P.E.I. Premier Alex B. Campbel l. 



I• 
·~ 

To draw together representatives of Alaska ,appropriate 
r 

research and development groups 

technology experts in order t o formulate ai{ \ appropriate 

ogy policy for Alaska. 

This conference would bring together representatives of the University of 

Alaska research institutes , Cooperative Exte11sive Service, Aquaculture 

Corporations, regional native corporations, various state agencies, individual 

designers, builders, researchers, tinkerers , inventors and other entrepreneurs. 

Expenses for t l1c conference would break down into three areas: coordination of 

t he conference, travel and lodging for participants, and printed materials · -

J ublicity for the conference and publication of proceedings and recommendations. 

A budget for an nppropriate technology conference would be approximately as 

follows: 

(1) Coordinator to organize the conference nnd 
arrange for fad lities and for publ icntion of 
the final report 
(2) Travel and lodging for 3 outside partici pants 
(3) Travel and lodgi ng for state participants 

(note: some of t his might be nv:iilnblc fl"om 
state agency budgets) 

('1) Advertising and publicity for conference 
(S) Publication of proceedings and recommendations 
TOTAL BUDGET 

$1,000 
$3,000 
$2,000 

$1,000 
$1,000 
$8,000 

The conference should be he1d in Spring , 1977, i n ord er to present recommendations 

n11cl comment on legislation whi ch will l>e before t he 1977 legislature . The recom-

mcnclations cont:tined fo thi.s r eport should be submitted to the con(erence for 

rev i cw and refinement, j n ord er to produce an appropria tc tcchnol og)' policy \~hi.ch 

is r epresentative of t he whole .:tate, 1·athc:r thnn t he nuthor of t hi s report. 



December 15, 1977 

TO: REPRESENTATIVE CLARK GRUENING 
FROM:BRIAN ROGERS 
RE: ENERGY ACCOUNTING FOR ANALYSIS OF ALTERNATIVE 

ENERGY PROJECTS 

One problem which policy makers face is the la~k of ana­
lytical tools with which to make energy policy decisions. Many 
people suggest the use of traditional economic market criteria 
-- "let the market decide." Others believe that additional 
criteria should be used. 

"Energy Accounting as a Policy Analysis Tool," printed 
for the use of the U.S . House Committee on Science and Tech­
nology last year, reviews current . literature in favor and 
against us e of energy accounting in po] i.cy analysis. 

Energy accounting, or energy analysis, as it is sometimes 
called, is a method for tracing the flows of energy through a 
system. It is a relatively ne:w analytical technique with a 
great potential for measurement of non-market criteria, but 
disagreement exists on basic assumptions, methodologies , and 
data estimation techniques. 

This memo will sunnnarize the arguments in favor and against 
energy accounting, and will discuss app lications and implica­
tions for energy and technology policy, particularly as it applies 
to development of renewable energy sources through the Alaska 
Renewal, le Resources Corporation. 

One of the major concepts in energy accounting is that 
of "net energy." Basically, net energy recognizes that "i t 
takes energy to get energy." An example of this would be the 
enormous amount of energy being used to bring Prudhoe Bay oil 
to market in the United States -- in production of the materials 
required, in transporting them, and in building the line. 

A corporate manager's objective is to maximize net income, 
not gross income. So too, managers of energy policy should seek 
to maximize net energy benefits, ra~her than gross energy pro­
duction. Thus, while one type of project may generate larger 
amounts of electricity but uses more ener gy to build the project, 
another type of project which produces less electricity, but is 
less energy-in tensive in construc tion, may have greater net bene­
fits. 

Another concept common to economic and energy analysis is 
that of discounting . Just as an economist r ecognizes the time 
value of money, and uses the discounted cash flow method (DCF) 
of accounting to predict net present value, an energy policy 
manager should recognize the time va lue of energy (discounted 
energy flow, or DEF). An example of this time value of energy 
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occurs in the constant decrease in net energy from petroleum 
production. When oil was fb:st produced, it took very little 
energy to remove the oil fro·n the ground. Now, huge amounts 
of energy are expended in exploring for oil, producing it, and 
transporting it to all parts of the world. 

Every energy project is a consumer of energy until it begins 
production. At some point after completion, the energy project 
has produced as much energy as was consumed in constructing and 
operating it. However, the net energy producen is not worth 
as much as the energy consumed, since a highl percentage of 
the net energy produced will have to be used for future 
energy production. (See Table I). As noted above, however, 
differences in basic assumptions and methodologies for DEF 
calculations can yielrl the same variations in results as are 
the case with DCF analyses. 

Increases in energy consumption are often the result of 
substitutions of technology and energy for human labor . This 
has been particularly true in the re11ewable resource sector in 
the United States. For example, the number of people employed 
in agricultural production in the United States has declined 
sharply in the past several decades, through crop yields per 
acre are up. Energy consumption per unit of produc tion, however, 
have increased dramatically. In addition, transportation of 
agricultural products has increased the amount of energy expended 
for agriculture. It i s interesting to note that the agricultural 
system of China, where labor-intensive agricultural efforts com­
bine with one unit of energy to produce 50 unit s of food energy, 
contrasts with the U.S. system, where one unit of energy is 
harvested for five expended (though fewer people are involved 
in production). An energy analysis of U.S. agriculture would 
note that the net benefit is actually much l ower than that of 
China. 

To some extent, energy accounting could be used to indicate 
answers to employment forecasts. A project which uses less net 
energy will, as a general rule, mean greater employment. I sus­
pect this would be the case in the fishing industry, where higher 
amounts of energy and capital have, · to some extent, replaced 
previously high levels of labor involvement. An economic analysis 
might point towards further use of capi t al- nnd energy-intensive 
fishing , while energy accounting could point towards a more 
labor-intensive industry. 

As noted above, thou~1, the primary use of energy account ­
ing is in analysis of energy projects. Since the Alaska Renew­
nble Resources Corporation will be involved with renewable 
energy projects, it is important that the manage r s have tools 
to analyze comparative values of various projects . I believe 
that energy accounting is a valuable tool for t his analysis, 
but am unsure as to whether it should be required .before fund-



ing of renewabl~ energy projects. 
Energy account ing is, as previously noted, a rel~tively· 

new technique, so ·caution would be advisable in applying it 
indiscriminately . Perhaps, though, language such as "When 
a project involves production of energy from renewable energy 
sources, the applicant shall include an estimate of the 
amount of energy required to build the project and an estimate 
of the amount of energy which will be produced over the life 
of the project" should be included in the ARRC bill. Though 
this will not req~ire that projects be producers of net energy, 
the trustees will have some measure of the ultimate benefits 
which will result. 
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SECTl ON 1 • SOJ.J,R l-:f..SE:-;r.:N·r -· C.Rr:NJ.'lOS .) l \ny 

obtained for lhc pUl:posc of e:<po.surc of a solilr "c:ncrgy device 
I 

to the direc t r~yG of l h c :;un Nh~Jl be created in writing and 

sh~ll be cul>jcc l: to the $er.IC convcy::ncing and i nsl:ru1~cnt 

recording re:quircmc•nl·s <.!S ot:her 1:ia~.cncn t:s. 
I 

s::c'rION 2. CO:~·n:i\'J'S.) ;,ny instr\l:O\<?n t creatin g u :;o l n r 

C'a sc~cnt :;hnll 5nclu~c, but uh~ll not be limited to , all of the 

foll owing: 

1. '(he Vl!rtic:;~l .'.Inc hor..izc>."ltal ~rnglcs , .cxp1·csscd in 

dcyrc-c~ , <•l. \.:hich lhe ~:o!ur c.i!H·i:icnl <'>:!.cnr.s ovt:lr lhc 

2. 1,ny l<' rrns , c-c1nciilio11s , or Lo!·h 11nclcn: ""hic-l1 the so l ar 

p1 ·opr~ :- Ly b c.- ne:f.ilir.y (1c•::: the :;01.1t· c.::Ger.:cnt in Lhc 

C'Vcnt of.)ntcrfc rc·!"lc c ,,·ith llw enjoyment o( the t:.olnr 

p r opc1· Ly !:uhji. c l Lo t he :oolar c:.n·•.,11:nt for 

Sl:C'rl ON 3, ll!"l ' l ~n 'JT 0:' . ) For put p:i:i<'ti o ( t Iii s ;,c t, t he 

•'i>l'•'r :\lu:; 1lc·:.; \<_J11Nl t o :1·cc ive t 1l! cl.i1·c c l :.1y:; o! the ~: un •~n d 

II '1110 ) 1 ,.· .~ t, ~ 1 . . ·Lrirtd, <JL" ollt(· r fr1J'111 of C:-C'J llVl't L ll):lC ) ~1y:. J < •• , _- ~ 

c lr·c lric.:.1 l 1•owur-. 
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