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"Appropriate 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 be 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 people to enter the industrial system without becoming
completely dependent upon it.

"At economy based on modernization of hunting, fishing and
trapping, on efficient game and fisheries management, on small-scale
enterprise, and on the orderly development of gas and oil resources
over a period of yecars -- this is no retreat into the past; rather,
it is a rational program for northern development based on the ideals
and aspirations of northern native peoples.

"To develop a diversified cconomy will take time. 1t will
be tedious, not glamorous, work. No quick and casy fortunes will be
made. There will be failures. The economy will not necessarily attract
the interest of the multinational corporations. It will be regarded
by many as a step backward. But the evidence I have heard has led me
to the conclusion that such a program is the only one that makes sense."

=Justice Thomas R. Berger

NORTHERN FRONTTER, NORTHERN HOMELAND
The Report of the Mackenzie Valley

Pipeline Inquiry: Volume One
April 15, 1977
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The concept of "apprnpriate technologies' has developed in response

to the growing realization that not all technological dcvelopment is appropriate to
the changing needs of society. Some technologies may act to further the goals
and ambitions of the users, while others may threiiten their established way of
life. No technology is value-free; each technolog) affects society in some way
or another.

The appropriate technology movement grew in large part from the

followers of Dr. E.F. Schumacher, author of "Smal|l is Beautiful: Economics as

If People Mattered." Schumacher noted that techntlogical development, partic-
ularly in the developing nations of the Third World, did not always meet the
needs of the people who used the new technologies. lle called for the establish-
ment of "intermediate technologies", technologies which were somewhat between
primitive techniques and the large-scale high-tc@hno]ogy of the industrialized
world,

In 1965, Schumacher founded the Intermediate Technelogy Development
Group (ITDG), which has since been developing small-scale and low-cost alterna-
tives to developing countries in the arecas of agriculture, building design, food,
cooperatives, health, transportation, power and industry.

From Schumacher's initial concepts, the idea of appropriate tech-
nologies developed. Appropriate technology recognizes that some technologies arc
appropriate for regions with small populations and extensive resources, while
others arc appropriate for regions with limited resources and large populations.
The questions "appropriate for which people?'" and "appropriate for what area?!
have to be asked about any new technology. But the idea of appropriate tech-
nology goes a little further. While no hard-and-fast sules can apply, the

following criteria are generally accepted for appropriate technologies:
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(1) The technologV'iélsmall—stéle;'it requires a small workpiace
and a small number of workers to operate.

(2) The technology is low-cost (which implies that it should not
depend too much on the importation of expensive materials or components or

high-cost energy sources).

(3) The technology is siﬁple; it should he 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 changing needs
of its users.

In addition, appropriate technologies generally minimize the
transport of goods, make cxpensive or unavailable 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 establishment of ITDG in 1965, quite & number of insti-
tutions and organizations have been involved in development of intermediate and
appropriate technologies. At first, many of chese groups were involved in the
developing nations, which were secen to have the greatest neced for technological
innovation on a level somewhere between the existing local technologies and those
of the industrialized Western world.

Since the Arab oil embargo of 1973, however, there has been a
growing rcalization of the need of the industrialized countries for technologics
which are less dependent on rapidly-depleting fossil fuels. in addition, many
people feel the need for technologies which are less costly than existing tech-

nologies, for technologies which are more personal and less burcaucratic.
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:Research and developmenf;ﬁf.appropriate technologies and dis-
seﬁination'of information about these technclogies is currently being under-
taken by three types of institutions:

(1) Public: government agencies are directly involved with re-
search and development.

(2) Semi-public: university research institutes and extension
centers are involved with research, development, and dissemination of tech-
nological information.

(3) Private: non-profit (and occasionally for-profit) corpora-
tions and individual entreprencurs arc 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 crecated
in 1976 by Governor Jerry Brown, who charged it with developing technologies
". . . which are less harmful to people and the environment than the tech-
nolcgies of the past." The OAT, which is administratively located in the Gov-
ernor's Office of Planning and Rescarch (OPR), acts as a clearinghouse for in-
formation about people and groups involved with appropriate technology through-
out the state. I» addition, the OAT conducts several on-going programs: training
of solar technicians (with funding through CETA), demonstrating innovative ideas
for conservation and self-reliance to state residents, experimenting with on-site
waste water disposal and drought-tolerant gardens, and various other cducational
programs,

The OAT assists and advises the Governor and state agencies in
developing and implementing new technologies in the aveas of recycling, building
design, waste d.sposal, transportation, agriculture, energy and cnergy conserva-
tion. The office is not only a source of information, but also initiates rescarch

and demonstration projects and is trying to identify and remove legal and insti




tutional barriers to decentralization, conservation, and small business and

industry.

A steering committee composed of the California State Archi-

tect (who originated the idea of a state OAT), the Assistant to the Governor

for Issues and Planning,

and the director of OPR sets policy direction for the
OAT. Funding prcsently comes from the Governor's discretionary account, but is
expected to become a component of the state operating budget in the future.
Additional funding for some projects comes from the federal government (such
as the CETA solar 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) to fund a National Center for Appro-

priate Technology (NCAT). NCAT, located in Butte, Montana, is intended to be a

center for technical assistance and resources for Community Action Programs and

grass roots organizations involved in research, development and demonstration

of appropriate technologics., The staff of 50 will operate a research and infor-
mation service, along with a library, telephonc service, and appropriate tech-
nology workshops. NCAT hopes to reach low-income communities with appropriate
technologies which will provide meaningful cmployment, will be simple to main-
tain, and will make the communitics more self-sufficient. NCAT is currently train-
ing individuals from various rural Community Action Programs in appropriate tech-
nology, with the hope that these people will disseminate the information in their
local communities.
NCAT plans scveral projects in Alaska, according to one staff mem-
ber. Currently planned is a project for the North Slope Borough in village power
plant training and operations. It is hoped that funding will be available from
the Department of Energy for over €100,000 for the project. If funding is avail-
able, people from seven villages will be trained in maintenance and operation of
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village power plahts;hThéﬁerject is cu reiitly short approximétely $70,000 for

a building to house the training progran. The building would be used to demon-
strate fiel cell technology when the training program is completed. Other Alaska

proposals currently being considered by NCAT include a village hydropower survey

in Kodiak, funding of appropriate technology development for the Musk Ox Project
in Unalakleet, and a possible regional newsletter on Alaskan appropriate tech-
nology development.
In 1975, Congress also allocated $20 million to the Agency for
International levelopment (AID) to spend on the promotion of appropriate tech-
nology in the developing countries between 1976 and 1978.
A laboratory facility for integrated food and cnergy production
was completed in late 1976 for the Prince Edward Island provincial government
in Canada. Built with federal, provincial and private funds, the facility,
called "The Ark", is a "bioshelter", a home which is completely self-sufficient
in energy and food production. The Ark was built for the P.E.I. government by
rescarchers from the New Alchemy Institute, a private appropriate technology
research and development institution, The Ark received $350,000 in funding

from the provincial government, and is curvently being operated as a demonstra-

tion facility for P.E.I. residents.

University and university-related rescarch and cevelopment of

appropriate technologies is a rather recent phenomena. While many local appro-

priate technology groups originated in universities (the Technology Consultancy

Centre in Ghana, the Regional Adaptive Technology Centre in the Phillippines,
and the Division of Micro-projects in Eindhoven, Netherlands, are three examples
of such groups), few universities have undertaken appropriate technology programs.
To date, only one country -- India =- has considered giving degrees in appro-

priate technology.



Quite a number of universities are involved in soumc  spect of
appropriate technology research, development, though. Many have extensive
research activitics which, though geared primarily towards large-scale tech-
nological development, have spinoff benefits to appropriate technology research.

Several are directly involved with creation of intermediate technologies. In

the U.S., this has been primarily through efforts of students who are inter-

ested in appropriate technology, rather than being a policy set by the uni-
versities themselves.

Private individuals and institutions, however, have been the
prime movers in appiopriate technology research, development, demonstration
and information distridution activities, England's Intermediate Technology
Development Group (ITDG), as mentioned carlier in this report, has becn
developing intermediate technologies for developing countries since its crea-
tion in 1965. ITDG also publishes the quarterly "Appropriate Technology" maga-
zine, which details tools =nd processes “or developing countries, and serves
to transfer information about appropriate technologies between various insti-
tutions and groups.

In the United States, several approprirce technology groups have
been started in recent years. Publications such as RAIN: Journal of Appropriate
Technology, Colvolution Quarterly, Alternative Sources of Energy Magazine,

The Mother Earth News, and others have served as the information sources for
individuals and groups throughout the country which are involved in appro-
priate technology rescarch and development. A network of these individuals and
groups has developed, somewhat looscly, as pcople exchange ideas and informa-
tion and pass them on,

The New Alchemy Institute of Woods lHole, Mass., is a good exam-
ple of a private group involved in appropriate technology rescarch. The New
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Alchemists have been involved with developing highly productive integrated

small-scale agricultural systems and rclated 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. In particular, RAIN's "RAINBOOK" and the "Appro-
priate Technology Sourcebook" published by Voluntecers In Asia, help individ-
uals to find information nceded in research and development. Many of these
individual entreprencurs, tinkerers, and inventors who are unaffiliated with
any appropriate technology groups are developing the technologies which are
used throughout the U.S. and the world. It is these individuals that a policy
for appropriate technology must reach, yet these individuals are often least
interested in getting involved with govermment grants, loans or other govern-
ment activities, Most experimenters complain of a lock of adequate capital;
yet few see a ready solution which does not take too much time away from actual
rescarch and development work.

Development of cottage industries for Alaska and development of
appropriate technologies for Alaska are closely related. Since wuch of the
technology used in Alaska is imported from the lower 48, the technology is
not always suited to the special envirvonmental situation in Alaska. Many of
the potential small businesses in Alaska will be dependent on new technologices,

or on existing technologies which are adapted to Alaska's climate and population.




"Cottage industry," like appropriate technology, is a term referring

to a way of looking at the probleﬁs of economic develophent, and a size of
enterprise. In any type of enterprise, therc is a range in possible sizes
of business. Cottage industries are production facilities which lie at the
smallest-scale end of this range. As with appropriate technology, therc 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 -- typically a home or home workshop.

(3) a small workforce, usually an individual, family, ‘or cooperative,

where the persons performing the labor have a direct involvement in management
decisions.
(4) an orientation towards fulfillment of local production nceds, rather
than production for export (though mail-order export of some products is necessary
for some types of cottage industries).
(5) minagement and technical sk 11s which are available at the local

level, rather than those available only with outside training and experience.

Numerous cxamples of cottage indusiries exist in Alaska today, and the

potential for expansion, particularly in rural arcas, is quite large. The

following list gives examples of the types of locally-available resources which
could be used and the products which might be produced in local cottage industries.
(It should be noted that this list is in no way comprchensive, and is intended

to be illustrative only,):

Resource available Products

[. Food production

-existing agriculuural berries joms and jellies, syrup, wine
production rosc hips tea, vitamin C
mushrooms mushrooms
-potential cultivation  vegetables local market produce
herbs herbs and teas

berries, mushrooms as above




II. Fish and shellfish
I1I. Game and domesticated

meat § by-products

IV. Forest products

V. Minerals and rock

Resource available

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 waste

VII. Energy

VIII. Building desipgn

bottles

cans
paper

organic materials

solar

wind

thermal (geothermal and
waste heat)

biomass (wood and agri-
cultural)

wood
paper and sawdust

Products

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, firewcod

jewelry, carved products
pottery

jewelry

flagstone, building construction
solar collectors, saunas, ctc.

refill, glass remanufacture,
crushed glass products

metal recovery and re-use

recycle for paper, heat from
combustion, cellulose insulatio

fertilizer, home compost

individual home heat, hot water,
other heating nceds

individual and community electric
generation

home heat, greenhouses, etc.

firewood for home heat,
alcohol from grains for heat
and gasoline additive

building materials
insulation




In addition to production, cottage industries need support

services, which can be cottage industries in their own right. Many small
businesses are hampered by lack of management abilities and technical skills
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 support 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 the state. Many
cottage industries require small warchouse space or machine shops to fabricate
the tools necessary for the industry, Cold storage facilities for agricultural
and fish products are necessary, and provide an ooportunity for appronriate
technological innovation to cut costs of small operations. Any program for
cottage industry development will have to take these factors into account,

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

development of the small industries.




A recent pubiiéation by the Development Centre of the Organiza-

tion for Fconomic Cooperation and Development (OECD), entitled "Appropriate
Technology: Problems and Promises', analyzes some of the problems which have
arisen in the appropriate technology programs of the developing nati.us. While
much of this technological and industrial development is 100 new to evaluate
in terms of effectiveness, some conclusions can be drawn.

"Problems and Promises' suygests 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. Policies for this kind of development cannot be carried out exclusively
by government, but must be a collective effort, involving as wide a number of
institutions, both public and private, as possible.

One of the major roles which government can :ake is in testing
and evaluation of new technologies and techniques, since much of the new appro-
priate technology is untested. Governments can also provide financial assistance
to individuals and groups which are developing technologies and cottage industries,
but should not attempt to run a research and development program from a centralized
state agency. If a state agency like an Office of Appropriate Technology is created,
it should serve primarily to disseminate information and to put people and groups
in contact with one another.

Another way in which governments can help development of technology
and industry is to identify and rcmove institutional barriers to this development,
In poarticular, government regulations which are designed to protect the publie
can, in some cases, act as barriers to innovation. An example of this barrier
occurs in building codes, which were originally oriented to protection of home
buyers from unscrupulous builders, but now act to stifle development of building
techniques which are non-n:ouvcnl.iunul but appropriate to local situations.
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RECOMMENDATIONS

Development of cottage industries and appropriate technologies

for Alaska will have to involve a large number of institutions and programs,

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 legislative level.

Legislative solutions, however, are only part of a policy for Alaska
appropriate technology; in many respects development of technologies and indus-
tries which are appropriate to the Alaska situation will depend upon individual
and group entreprencurs rather than government action. These recommendations
are designed to help entreprencurs through funding of projects and through

identification and removal of institutional barriers to innovation in Alaska.

To encourage development and implementation of technologies appro-
priate to Alaska will have to involve three types of activities: rescarch
and development, demonstration of technologies, and dissemination of infor-
mation about the rescarch, development and demonstration. Several existing
state loan programs could potentially be involved with appropriate technologics.
In addition, the proposed Alaska Enterprise Investment Fund and implementation
legislation for the Alaska Renewable Resources Development Fund are potential
sources for funding of appropriate technolopy projects.

The Alaska Enterprise Investment Fund is designed to alleviate "a
shortage of investment capital for financially sound small and medium scale
enterprises, particularly in rural arcas of Alaska." Financial resources of
the fund will be used for loans and loan guarantees for establishment and
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expansion of small and medium scale businesses. The Fund will not be used

for grants, however. Onc potential problem for small entrepreneurs is access
to the investment committee, if the members of the investment ~ommittee are
centrally located. For many potential entrepreneurs, the cost of preparing

a proposal and presenting it to a committee which is located in an urban
center may act as a barrier. This probiem can be taken care of, however, if
the fund managers are required to establish local offices, or to regularly
travel to all areas of the state to encourage potential applicants.

The Renewable Resources Development Fund is particularly well-suited
for stimulation of appropriate technology and cottage industry development
when the development is associated with renewable resources. Research and
development activities are particularly suited to the fund, since research
activities are not always income-producing, but often lead to activities which
will be income-producing. Assistance available from the renewable resources
fund should include small (up to $10,000) grants, as well as loans and loan
guarantees. As with the Enterprises Fund, it is important that the small-scale
entreprencur has access to the fund. This might mean establishment of local
offices, or regional funding sources for small-scale financial assistance. It
might be advisable to create local subsidiaries of the fund, so that decisions
made on which research and development activities are funded could be made
at a local level, and thus be more responsive to local needs. 1t might be ad-
visable for the legislation to specify how locul subsidiary rescarch and develop-
ment groups might be formed and to provide funding for start-up and operating
expenses, Grants for rescarch, development, demonstration and information dis-
semination do not have to be large ones. Appended to this report is a list of
grants made by the National Center for Appropriate Technology. These grants,
which were all made during 1977, range from a low of $375 to a high of $15,458,

with the majority in the $4,000 - $§5,000 range. The appendix includes quite a

13




number of projects which are similar to the type.nééaéd forﬁAiESEa, in.

scvéral different categories ranging from heating to housing to agriculturé
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 Fisheries Enhancement Revolving Loan Fund, the Agriculture Revolving
Loan Fund, the Small Business Dcvelopment Fund, and the Alaska Housing
Finance Corporation are oriented towards the same areas of economic develop-
ment. Some of these loan programs, however, are primarily geared towards large
scale operations, rather than small scale. In cach area of economic development,
there are ranges in scale of operations, and it is important that the small-scale
operations are not overlooked. Some technical amendments may be necessary to
several of the funds in order to provide casier access for small operators.

One area in particular where the state could have a larcge impact is
in development of buildings and building designs which are appropriate for
northern regions. Existing programs are primarily set up for pcople who wish
to purchase housing, rather than for people who wish to build their own housing,
or people who want to develop innovative building design. Most loan programs,
both private and public, are available for buildings which follow conventional
technologics. Modification of statutes relating to the Alaska lNousing Finance
Corporation could take care of this problem. Loans could be made available to
owner-builders and owner-contractors who want to develop innovative building
designs. Onc method of accomplishing this would be to provide loans for materials
only, with the individual providing labor (a "sweat ecquity" program) or paying
labor charges as part of the individual's cquity in the project. Since the loan
would have the materials as collateral, interest charges could be assessed at a

lower rate.




A state policy for appropriate technology and cottage industry

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 aﬁpropriatc technology could
draw together 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 interest in
helping Alaska to develop these policies. The appropriate technology con-
ference could involve repre#entatives from the Intermediate Technology Dev-
elopment Group, Ltd., the National Center for Appropriate Technology, and the
New Alchemy Institute, all of whom have indicated enthusiasm 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 generation technology. In several instances in
the United States, individuals who have built their own electrical gener-
ating facilities (primarily wind-powered) have run into problems with local
electric companies. Two pieces of legislation which could solve these problems
before they happen are in the arcas of financing of alternate power generation
systems and purchasing of excess energy. Since individual electric gencration
may compete with existing utility companies, some companies have worked to
stop such development in their areas. Legislation which would allow (or require)
the companies to finance individual electric generating facilitices may be in
order. The utility could be enabled to loan money to individuals to build these
facilities, with payments on the loan going to the utility in liecu of payments
for purchase of clectricity. In addition, an individual with his or her own
generating facility will experience times. where the facility is generating more
clectricity than is nceded by the individual, Utilities could be required to
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purchase this excess electricity, with the powver 'going into the utilityis own

grid. This serves two functions: it makes individual power generation more
economically feasible (and income-producing), and cuts the cost to the utility
of installation of additional power generation facilities. Suggested language
for both types of legislation is appended to this report. .

In the area of solar power, additional difficulties arise. An in-
dividual who builds a solar installation has no guarantee that someone else
will not build a structure which blocks the sun from the installation. Several
states have enacted legislation providing for solar easements, to guarantec
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
to this report is a North Dakota law (House Bill 1069, passed in 1977) which
provides for contents and procedures for recording of solar cascments.

As mentioned earlier in this report, state rcgulations which may
be well-meaning can often act as barriers to 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-makers must take small-scale enter-
prise into account when designing new legislation, to ensure that the "little

wuy' doesn't get lost in the process.
guy I
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Volunteers in Asia, Inc., Stanford, California

Volunteers in Technical Assistance, Mt. Rainier, Maryland

Portola Institute, Menlo Park, California

Stanford Resecarch Institute, Menlo Park, California

Technical Assistance Information Clearing House, New York, New York

Office of the Science Advisor, Fisheries and the Environment, Ottowa, Ontario, Canada

United Stand, Potter Valley, California
National Center for Appropriate Technology, Butte, Montana
Solscarch Architects, Cambridge, Mass., and Souris, Prince JEdward Island, Canada

Brochures, Pamphlets, and miscellaneous materials

National Center for Appropriate Technology:

"Al1l About NCAT" "NCAT News" "The V. .es of Appropriate Technology
and Visions for a Saner World" "Solar Hot Water Heater"
"Heating with Wood" 'Furnace Efficiency" "NCAT Grant Information"

Summary of Solar Legislation in the U.S.: 1976, 1977.

In These Times: "Blue Collar Sun" 9/27/77.

California Office of Appropriate Technology: "Office of Appropriate Technology"
"Appropriate Technology and State Government" "What is Appropriate
Technology?" '"Appropriate Technology for Homestead Design' '"Criteria
for an Appropriate Technology" "JOBS: low Many, What Kind, For Whom?"
"Big and/or little? Search is on for right technology (reprint from
Smithsonian Magazine)" "Energy Conserving Landscaping" "Natural Pest
Control" "Discconomies of Scale" "Costs of Urban Growth" "Direct
Solar lleating/Cooling'" "Appropriate Technology" "low-cost Construction"
"Wind Energy" 'Weatherizing: Home Insulation" "Solid Waste Utilization"

Science for the People: "Periodicals That Progressive Scientists Should Know
About'" June 1977.
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Stein, Barry A., SIZE, EFFICIENCY, AND COMMUNITY ENTERPRISE,'Center for
Community Economic Development, Cambridge, Mass., 1974.

TRANET, Transnational Network for Appropriate/Alternative Technologies,
newsletter-directory, Spring 1977.

deMoll, Lane, COMING AROUND: An introductory sourcelist on Appropriate
Technology, RAIN Magazine, 1976.

Office of Technology Assessment, Congress of the United States, Washington, D.C.
Kern, Ken, et. al., THE OWNER-BUILDER AND THE CODE: POLITICS OF BUILDING

YOUR HOME, Oakhurst, California, 1976. (includes one case study
of owner-built Alaska home).
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$4,791

This grant is for the ersaticn of a cenier for appropriste
tPcHnD1uv’ for food processing and distribution. It would

include resesrch, documentatian and Jday velopment of this tech-
nology . and ecdnecact nﬂfr1n1rzng of low-incone people in its
application to neizhborhood situations,
DEMONSTRATION WINDMILL WATER PUMPING PROJECT
Trust for Public Land =~ = s

San Francisco, California $3,037
The purpose is to construet . ater pumping i i1l at the
Fruitvale Commnicy Carden in ﬁ’klﬂ u, Ca ?” iz ihe wind-
will will be constructed and maintainad L; l\n-i_.-wc cesidents
will provide neezded water resourc ces, demonstrate water alter-
natives in an arca suffering major waccr shor tages, provide
low-energy alternatives to producing water, and serve as an
cdnaational tool for the loecal community,

{ u) 11 I, r‘fj“”{i“\l

1TIES HOUSING CORPORATION SOLAR LOW

INCOME HOUSINQ

ities Housino
California

KL;1z11 Coumun

Lk].tlh, $1

NCAT ril.'}." wil ]. l" -

sed to equip two lnuL-pl.w no

with solar hot -ﬂ‘." :,;df.m..s for space heating and
to boost the hot water systems,

ENLRGY CONSERVATION AND SOLAR TRATNING PRO: 'OSAL

sing Development Corporaticn

, 458

using units
ccoling. and

San Luis Valley ‘c\?’r Energy Association

1lamosa, Coloracdo $9,830

The project goal is to respond to individuals and crganizations

with information and experience in utilizing solar energy and
conserving energy. Project activities include a newsletter,

workshops, conferences, publicity, solax library, slide shows
tours of solar *JCTTJPICJ, {1.'n1ng, and research,

SERVATION

I |1: ihly l‘l\'f"'(.!'lL

ENERGY CONS
i"‘ |)L L}

_RESEARCH MANUAL
sociation, Inc,

Commerce City, Colorado $5,000

L grant to develop a manual which will teach loeal weatheriza-
ZLUI program o;' -ators to conduct” heat loss survevs in
residential buildings has been funded.
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Iha purpose of fhis project is o coustriuct a solar heated
conftop gresunouse at an 2lternative high school in Chicagzo
Tt will serve as dewmonsiration ard providi i ent ror students
=nd provide vegetables for the lacal con

:CHNIQUES FOR SOLAR:ENERCY USE

zvmnee County Comnunlty Assistance and Aciion

Fi gl o ~
Topzka, Xanszas 55,000
iis for construction and ins 2wion of three differsnt
solar tlevices cn lew inhcome S
STRATION CAT IR INCUECS T RERSINGS
River IooLnll a; sat Council
T 3h g5
Xentuek Ly t_-'-.',J.JO

KRFDC initiate a demonstration site, undertaking new
technia: dening for demonstration to low-income familiecs
and @ ns served by the agencyv, including axpevinental
2 xniva cisture consevvation

MON G INTY_FATR

e Oz ners and Gardeners Association

Lhe organizetion will conduct a fair on ro-introdueing agriculture
into the culture in Maine.
CONCEPTUAL REVIEW OF FIELD OF APPROPRIATE TECHNOLOGY
Cencer for Com 111L§m?L0u0m|""3:T¥Tbﬁ"=nr" gl
Cambridze, MWassachusetts $8,062
The Center for Community Economic Development (CCED) will uader-
taxe a study of national dimension involvinz res2arch in tha
areas of:
1. the relationship between appropriate technology and cconomic
development.
2. the investment decision-making framework for avaluating
the economic fcasibility of selected technolezioes,
3. a review of community controlled projects in -~he broad
areas of solar energy, waste recycling, and aquaculture.
4. funding and information sources for appreopriate tech-
nolegies in economic davaelepmznt.
tOUR ENERGY EIFICIENT HOME
SCHOLARSHIPS FOR LOW-TNCONE
Alternative Sources of Enerpy ’APE)
vilaca, Minnesorta 5375
Voprant was awarded to ASE and MMilaca Depavtivent of Community
Paucation to co-sponsor a workshop cn Juune 25, 1977, to provide
education concerning alternative energy options for area residents.
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EASTBTT STUDY ON WFGYLDz*Eﬁ NEUTA
CYDUSIRY TN TOMERINS COUNTY, NEW YORK DO _
Uoplins ‘County Economic Cp;ortnnlty Corporation il
Ithaca, New York $4,780
the objective of this grant ig to examine environmental and health
impacts related to the production of cellulcze and Lhmr 1naulnﬁion :
alternatives, ° i : T
SUNSPACE TOLAR ¥URKS%“8 \ ‘
W AT Y Comimanicy . XctIon, Inc. ey
2ovne, Vorth Cacolina §2,700 ‘
rga, Avery, Mitchell znd Yancy counticz rth Carolina)
Comrinity Action, Tuc. wa fundad to prowvid arships to 10
low-incoma paople to attesd a Sunc acey Ine. rikshop for “tvo
weels at the Arthur Morgza School :z-ﬂ:”f.le, SNoven Carolina,
The wouishop involved construction of g 1 passive solar heated
dormitory, inel uding hands-on experience with solar construction
and u1n~pkoom iastruction during the wockshop pariod, August 15-
28, 1977. The primary emphasis of this grant is ro support the
developaent of local skilled warﬂon who ean contv to resi-
dential solar proj2ets in the four county YW.A. M. Y 2a.
SChO]EY}ﬂL1" included costs or reom, board, classwicows, trainin
parsoranz21l, and training materials. '
FUEL, FOOD, AND THE FUTURE FAIR
Od&ﬂ‘Cor?uwllv ﬁﬁtloﬁ'fgifcj" %
and Forks, North Dakora $4,99
The grantee will conduct zn n=rgy fair featuring displays,

LOlumS films and workshops.

LITTLE DIXIE S0LAR X_COLLECTOR

tle Dixia Co Faunity Action Agency
Hub Oklanw:J
The grantee will construct a prototypa sol
ing svstem on eight low-inccme homes.
THE MID-WILLAMELTR ENERGY TNFORMATION CENI
Linn-22 n*nn Co.anLL~ Coll:zze
Albany, Oragon
The project involves construction of a pas
28 a Ceaching and demonstration for arvea
tion fa Jllty, of which the gresznhouse is

library and cla Sbroom space.

1] 1 ETTER VALLEY L?OHTR S FD -0P
MAd-Wi netter Growers' *SOrJatLon
Blodgect, Oregon

Funds for this project were gzranted for one

FOR A SALL

TION

3sive solar greenhouso
weod 2o - f - SEOR g
esldents, The informa-
part, will include gz
Mo -
$4,9350
year for the purpose



LOC‘;C}.r
ﬂd 1029758t
who otherwiL

r2ACTICAL ffti‘DT““ CLU
Juscarora School Discric
'mrcersbucg, Pennsylvanisz

AND CUIRRICULUM RESEARCH

T4 AN

#hr ha

The Tuscarora School Distriet will use KCA'
prototype high school A.T. eclub. They wil
:nd ecaresr training, .and construcil exhib

INTEGRATED RENE

camunity  Develop
Pierre, Souch nekora

i1 - faonm e by B 2 1 > -
fhe Creater Missouri CDC will - zll-
- B ororin . e ey fa g 22 . = -

scale Favm methane digestor

ICN PROJECT
cential ‘1]1r?‘.ﬁ

-
-

|

-
w3
-
-

A grant was awavded for a demonstraticn "integrated design"
91v111on, including such things as solar @ heating and
cooling, ipﬁibc“uv uilding materials, s water haating,
and water consevvation.,

B FOR VERMONT

PASSIVE S0LAR HEATIHNG SYS
Sarre Hill Craft Cooperat :
Plainfield, Vermont $4,686

The project is to provide up to 70% of the heating requiremsnts
of the Cooperative's new shop with a passive solar heating sys-
tem known as a '"Solar Staircase." First develognd and usad in
a local school cafeteria, a low-cost version has been designed
and will he tested for uhe in low-income housing in Vermont.

L

S¥ALL-SCALE ENERGY-EFFICIEN

l"_J

WOOD-FIKED BAKERY - A MODEL F
SREAD PrONLUGTION IN RURAL ARE.
l.'l'llal'l'd L "._..'.'.':1'-, I

i
Plainfield, Vermont $4,932

Upland Bakers will operate a wood-fired bakery.

VDCHILDREN ( Al -PI) SAL TO TRCREASE FISH RUN
ONIRDT 45 TION) s s
Nisqually [deLn ‘Community

Yelm, Washington $4.,950

The Nisqua to davelop tha anad-
romous ! ‘“.ry resources of isn r River as a mathod
of maintaining the cultural ;:nd econonic base of the Indian
cormunity




SU“ JQY

FhVLJOFUZﬂLJl ﬂutlon Fouvndation
Washington, D.C. \

“his grant : al orgzanizaticnal funds for EAF
sponsor an Internationa U"y in the spring of 1978.
ant will dnelude teach-ins, energ y
501;' poverc. :

County hu”"ud]Lj ction A—«nny
_,KID

funds will
=ndconsteuet a ;urfv*tva“ﬁr~

HC-L-Ii'.i:'.ll:‘lii.L‘:J Action ,‘ Zency

$.. , 280

1sin CAP will conduet a conference on

wpose low=-incoume peopla to woad-
L = - i

LING PRODUCTION ON ENERGY ZND FOOD
Mime 1lcatre/London LHLnLLa Workshop, Lt d

1 1
LS An
DEL-E -

Wiseonsin 1 500

This project will develop two traveling thezater productions
directed to low-income communities.  These will concern food
production and energy conserv:tion.

THE ROLE OF CONMUNITY DEVELOPMENT 'CORPORATION
DEVELOPMENT 18 NORTHEAN WISCORSTN

ImaaCL ?
FurLl: Wisconszin

‘ural community ”\.‘1\*“ﬂhr _con-
The purxpose of this
, in Vausau, is to address
at 0;&1 » ';~“" t .91 constraints of appropriat
and to - ous dialogue in the State of Wi
on the UVN;GLHL‘\G rwrits of community developnant corp:

as one of the several solutions to econovic developrment problen
HOU WATER DEMONSTRATION PROJECT

Center for Economic Davelopment and Business Assistance

Tucson, Arizona

IThe purpose of this grant is to
solar powercd hot water heaters on
Long range plans include setting up
heaters.
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The New Alchemy Institute, P.E.I. is using the Ark to ex-
plore dirzections for change in the way we live ... change
that must come as non-renewable energy resources
decline.

. —_—
— = Fear e am e

A bioshelter powerad by the sun and the
wind, the Ark is a completa life support
system in which the inhabitants can raise
vegelables and edible fish. More than a
demonstration of technologies, the Ark is a
centre for ongoing research In aquaculture,
agriculture, alternative energy development
and shelter design.

New Alchemy Institute P.E.l. is a private,
non-prolit sclentilic organization dedicated
to research and education in renewable
resource technologies,

Established in 1975, the P.E.l Inslitute has
affiliates In the United States and Central
America, and a world-wide membership.

Construction of tl . Ark began in 1975,
with suppc  from the governments of
Canada anr. Prince Edward Island, from cor-
porations, and from privale organizations
and individuals.

Dasign was a collaborative effort ol New
Alchemy Institute and Solsearch Architects
of P.E.l. Construction was carried out by
local contractors,

The building was opened on September
21,1976 by Prime Minister Pierre E. Trudeau
and P.E.l. Premier Alex B. Campbaell,




A proposal for an Alaska Appropriate Technology Conference

Purpose: To draw together representatives of Alaska appropriate technology
research and development groups and several outside appropriate

technology experts in order to formulate an appropriate technol-

ogy policy for Alaska.

This conference would bring together representatives of the University of
Alaska research institutes, Cooperative Extensive Service, Aquaculture
Corporations, regional native corporations, various state agencies, individual
designers, builders, rescarchers, tinkerers, inventors and other entrepreneurs.
Expenses for the conference would break down into three arcas: coordination of
the conference, travel and lodging for participants, and printed materials -
yublicity for the conference and publication of proceedings and rccommendations.

A budget for an appropriate technology conference would be approximately as

follows:

(1) Coordinator to orgunizc the conference and
arrange for facilities and for publication of

the final report $§1,000
(2) Travel and lodging for 3 outside participants  §3,000 ;
(3) Travel and lodging for state participants $2,000

(note: some of this might be available from
state agency budgets)

(4) Advertising and publicity for conference $1,000
(5) Publication of proceedings and recommendations §1,000
TOTAL BUDGET $8,000

The conference should be held in Spring, 1977, in order to present recommendations
and comment on legislation which will be before the 1977 legislature. The recom-
mendations contained in this report should be submitted to the conference for
review and refinement, in order to produce an appropriate technology policy which

is representative of the whole state, rather than the author of this report.



 APPENDIX IV.
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 lack 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 Anaiysis 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 use of energy accounting in policy 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 new 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 summarize the arguments in favor and against
energy accounting, and will discuss applications and implica-
tions for energy and technology policy, particularly as it applies
to development of renewable energy sources through the Alaska
Renewable Resources Corporation.

One of the major concepts in energy accounting is that
of "net energy.'" Basically, net energy recognizes that '"it
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, rather than gross energy pro-
duction. Thus, while one type of project may generate larger
amounts of electricity but uses more energy to build the project,
another type of project which produces less electricity, but is
less energy-intensive in construction, may have greater net bene-
fits.

Another concept common to economic and energy analysis is
that of discounting. Just as an economist recognizes 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 value of energy (discounted
energy flow, or DEF). An example of this time value of energy




Rep. Clark Gruening
December 15, 1977

occurs in the constant decrease in net energy from petroleum
production. When oil was first produced, it took very little
energy to remove the oil froa 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 produced is not worth
as much as the energy consumed, since a high:t 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 yield the same wvariations 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 renewable 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 production, however,
have increased dramatically. In addition, transportation of
agricultural products has increased the amount of energy expended
for agriculture. It is interesting to note that the agricultural
system of China, where labor-intensive agricultural efforts com-
bine with one unit of energy to produce 50 units 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 lower 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 capital- and energy-intensive
fishing, while energy accounting could point towards a more
labor-intensive industry.

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

Energy accounting is, as previously noted, a relatively
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 require that projects be producers of net energy,
the trustees will have some measure of the ultimate benefits
which will result.




BE IT ERNACTED BY THE LEGISLATIVE ASSEMNBLY OF $HE

STRTE OF RORTH DAKOTA:

SECTION 1. SOLAR EASEMENT - CREATION.)  Any easement
obtained for the purpose of exposure of a solar cnergy device
to the direct rays of the sun shall be created in wrilting and
shall be subject to the same conveyzncing and instrument
recording rcouireciments as obther cascnents.

SECTION 2. CONYENYS.) »Any instrument creating a solar
cascment shall snclude, but =hall not be limited to, all of the
following: .

1. The vertical and horizostal angles,.expressed in
degyrees, at which the solar casement extends over the
real 1:1‘0;..‘-:15' sebject to the solar cascanent,

Any terms, conditions, or Loth under which the solar
caseaenlt is grantoee or wil) he lerminated.

Any provisions for conpensation of the owner of the
propesly benefiling frem the solar ecasement in the
event of ,intcrference with the enjoyiwent of the solar

cateinent, or conpensation of Lthe owner of the

property subjeet Lo the solar corenmcnt {or
maintaining the solar cosement,

SECTION 3. DEFINITION.) For purposes of this nelt, the
term "solar energy device” neons the device, aechanivm, or
apparalus designed to receive toe direct rays of the zun and
convert those rays into heat, eletrical, or other form of
energy for the purpore of providing heating, cooling, or

clecirical power.,






