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- , businesses
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. . i \ ; b . .
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~H. H. Hitchcock . :
: Associate In recent years the phenomenon denoted by the term *“appropriate techaalogy ™ (1
' -~ ’ FC T ) has become mereasingly widespread — i enereys farnung, housing, communiiy
’ R ! st‘r?ld,:e?mm[c)c development. comnuaucations, and other areas In response (o thes growth, the
ngt Nattonal Science Foundation sponsored the develapment of a reséareh agenda on
.
h ! the roles and vmpacts of A T, on the socens, ecanomy,. and technology develop-
'’ e N o ment. This paper reports one element of tus research  agenda-—questions
- - s
* . surrotnding inovation and appropriate technology % .
P M N . } ‘
. . . \ . a . .
I. JNTRODUCTION ? ~ . This paperddescribes a research plan on A,T.
i , - i tnnovation developed for X.$.F. by I,I. Coates, Inc. -~-
A key elepent of the N,5.F. February 1979 R The innovation research plan 1s, part of a larger red |
Program Plan on Appropriate*Technology (A.T.) 1s re- search plan develd®ed by J,1. Coates, Inc. ohVthe
.+ search on the ¥dles of A,T. and 1ts impacts on *soc1o-economic and*tectmological ipplications of
) , society, the cconomy and tcchnologlcal devolopmunts. appruprildte tcdmolo;,y. * The overall plan has three
p The N.5. . plan points out that appropriate technolo= elements? . )
* gy may hawe such important implications’ for esconomrcs - - ‘
i ‘and soci1al structure in the United States that 1its . e social and economic implicalions of appropra-
. long~ rup advantages and ngadvantages should be * ate technology *
., sgud Led now. \
MY
- . ‘e . ’ ., & the rolc- of appropriate technolbgy.in techno-
The «pecific gpals of the N.S.F. A.T. program logical 1nngvation
s are: . . . *
re: - g R .
! ) \ ¢ manpower and training, 1ssues of dpploprlate

e strengthen the science base needed to

< . i/dentlfy and develop promising-appropriate
technologies which have the potential for
generalization beyond the initial application

. and which fall outside the responsibility or

\ techno logye ’ .

Several b'road considerations guided’ the
ment of thq plan. First, it had to be resear

4

evelop~
i,

Secend,

1t could not overlap, the functions of the more

1t must be com=—,

interest of mission agencies.
, N

to improve

technology

of science

the qqdersta'ndinfg"of appropriate
as a concept in the development
and technology and to better

- . understand its role and impact on the U.5.
% society and economy. -
.
. . . N ¥ .
. 1 National Science Foundation, AEproprx‘ate Techno-

: 1oéy: A Progtam Plan of the National Science Founda-
tion, prepared for_the Committee on Science and Tech-

nblogy, U.S. House of Representatives. (Washington,
D..G.y National Sciehce Foundaticin, Febrvary 1979). -
0 v < ‘ . )
. . .

. " Contriburtd by thé Technology & Society Division of THE AMERICAN SOCIETY .

missiou-Jriented agencies. And third,
patible with the traditional functions and objectives
of the National Science Foundation.t )

Our strategy fbr determxnxng a useful and sound
research agenda depended upon explorlnb the meanings.
of appropriate technology, in contrast and as ancqm-
plement to traditional views of tedhnology in the
lndustriallékd American econdhy. Thescontrast —;
between the objectives of approprlate technology and
the current sstructure, «goals, and practices of the
industrial. systems dominant in the United Statés ~-
reveals crucial-choices and uncertainties subject to
clarification by research. Specifically, examining
the contrast between the extrehe objectives ©f appro-
priate technology .as an ideological movement!, and the
implic¢it and explicit principles of the dominant in-
dustrial, technological system reveals mid~range con-

N
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cepts and issues‘in. need ot specitic gesearch.
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11. APPROPRIATE TECHNOLOGY: CLARIFYING TRE CONCEPT *

L4

A.. Definitions . 7"
v . ‘ i

!
}
|

The_House Committee on’Science and¢Technology
used as a working definition of the concept of
appropriate technoldgy: .

\ .
“Qﬂmse technol gies which are decentraljzed,
which require low capital investment, which
are amenable to management by their users, °
whiéh are o hatmony with the environment, and
whic¢h are cqnserving‘of natural resources,”

3

. L Y
While useful as a general céncepf and .convenient for
. discussion, the defifition is not am adequate basis

for .4 research program to ihform public policy.

Both its vagueness and its presdriﬁtive bids mask

Zeyeraf of the most crucial issues. An earlier /

definition by the National Science Foundation, b§l5e—

ing more precise, has stronger researgh imﬁlicat%bns.

— .- /

"AJproJEiate technology is technology which
best suited to the specific local cultural, .
economic, sociak-and pplitical cond%;ions at the
site of application. The design for adaptation
of such technology includes\an examination of -
conditions of the site and considgrgtion of

is

several factors normally not idenfd
the marketplace. * Some Of these f Wfors include
preferences of usdrs $or technology which con-
.serves Tdtural resources, is, compatible with
local labodr skills, and which enhances the .
social and ecological fabric of the site of
applicatfon, The markets for appropriate tech-
.nology are varied and widely diffused, and in-
., clude the small farmer, the small businessman,
and the small manufacturer,” 2 . 1
’ "
-/ Confusion abgut the concept of appropriate{tech—
»iology is demonstrated by'the rgpgevof synonyms;and
near synonyms such as alternative technqlogy,finter—
+ mediate technology, self-sufficiency, self-sustiaining
.communities, self-reliance,: self-help, the soft path,
and voluntary.simplicity. .Langdon Winner has point-
ed out” that implicit jn these kinds of deﬁinitﬁons

\ ~

. ,
~ F N |

the Economy and Te}hnolggy Development, prepared for

National Science Fonndation. (Washineton, p.c.{ J. F,

Coates, Inc., Augusy 28, 1980) NTIS #PB81-120073. y
2‘ House of Representatives, Repdrt ¥o, 95-993,
a5¢th Congress, Second-Session, Page 23.- °
. . i
3 Evans Rogefs and Roberta'Ross, Final Report and
Proceedings: Midwest 'Regionfl Appropriate Technology
Forum. Indianapolis, Indiana, October 1978. ] (For ,
National Science Foundation, document number NSF/RA-
29096, Indiana C;nter for Adganced 9éseprch,ll9785.
LY b

s

.‘: ,Inst?thB,'June-1978).
o P

ifﬁed through ~

>

is z;e suggestion that there is "a realm of customary
undkrstanding in' which “judgment about right and- wrong
arg made as a matter of course."4 He goes on: !

"It is precisely that sense of subtle customary
distinction and evaluation-that twentieth' cen-
tury understandipgs of technology lack. Our
adherence to.the terms of thestechnplogical
orthodoxy have brought us®to see eyerythin&'in
terms of progress, growth, narrowly conceived
efficiencies, and the myth-of technical neutral-
ity." \ @ ‘. ‘ / .

N
’

For Winn¥r,‘the first' task is clayifying the
idda of alternative or appropriate technology. We
must be “able to argiculate general evaluative

° nofions through which the range of available tecéhno-

. 1okical means might once again be reasonably
judged."5 The notion of ,appropriate.-must, therefore,
go beyond hardware-fétis&igm and the attempt to mani-
pulate hardware and derivatively society through
simple changes in size, location, or; labor intensity.
Appropriate technoldgy must reflect some view of the
good life which can be Qranslaied into principles,

,and eriteria of institutional design.

.
L - ‘

.t This same conclusion is captured succinctly by
R.C. Degai in a report of the United Nations Indust-
rial Development Organization. ‘Whi}é addressing
the problems,of the developipg@yﬂtiods,,he’neverthe-
less highlié%ts the universal problems of complexity,
balance and social goals 'when’he’ say$ that -appro-

_priate, technology is: . .

. "that technology which contributes most to the’

7 economic, social and environmental objectives
of develogment. Hence wpat constitutes appro-
priate technology inta given case is determined
by development goals, r@sources and the econo-
mic and social context in which it is to be
used. Mo technology is tHerefore either appro-—'
priate or‘inappropriaté in itself. The appro-
pridteness of a techpology is a function of its
contribution to.devetopment sttategy."®

ﬁriting also from the pe}§pettive of the develop-
ing nations, but highlighting a lesson equally appli-
cable to the industrial:nations, Colin Norman points
out four conhcerns -- employment, equity, energy, and °
ecology ~- whith must ‘be takeneinto account in the
choice ‘of tgcﬂno}ogies.7~ That accounting would define
* a more or 1gss,éppropfi?te technology.
. M N -

.
.

‘Nicolas Jequier, now of the OECD, in a World Tech
report, {(September 1975) seés. the concept’/of appropri-
ate sechnology 'going beyond ‘ghe four E's cited by .

Voo

1 R ) -t . . V

4 Langdon Winner, "The Political Philosophy of Al< .
ternative Technology," [echinology in Society 1 (1979)
82, - - ' ce . ) - .

LN . . « /

5 1Ibid. LT ;¢ P ¥
6 R.C. 'Desai, !"Industrial Development étrategies
“and Choice of Appropriate Jechpology'in~0e§e10ping
_ Countries," Conceptuil and Policy Framework for
 Appropriate Industrial Technologty, Monographs on *
‘ Approgriate Industrial Technology:No. 1. (New York ‘
! UnitedsNatipns, 1979). - ! o .

vt 7 * N e
“‘7 Colin Norman,t*'"Soft Technologies, J%rd Choices,"”
Worldwatch *Paper 2 (Washington; D.C.: Worldwatch,

LY
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Colip Norman, aund also going beyond the question
of technical soundnesk. He adds to these central

and edltural enviro

N .
. .. A . . i\
. B: ‘Contrast Between Appropriate and Current
Industrial Technologies
. 4
Appropriate techno ogy.is a protean term em~ ’
bracing all of the abovd considerations. The con-

iate technology are con-
the present industrial,
other advanced nations. '~
of the goals of gppro-

with the general chars

elements of the contem~

trasted in Exhfbit 1
. system~of the.U.é. an
The exhibit contrasts ma
priate technojogy advocat
acteristics, and. functiona
porary 1ndustrial society,| It does not mix analy-
sis and advogcacy; it only {isplays and contrasts
what is with'what some advécates believe should be,

cepts subsumed by’ appEo

c Some
as the dnly’ appropriate
technology for the States.} For some, big-
ger, better, and fa echnology,, dptegrated
growth, and fuller ekplo tatipn o?&the environment
and resources is the \continuing*desirable “tyend. .
rowth are oriénted toward
the now traditional m ‘sur s of., grf%s national pgo-
These ‘extréme
differences -- betweep the dvocates*of the present
industrial system and the advocates qf appropriate
technolog} -- maké ’it ffic 1t to di;&ctly iden-
tify- research appropriateAto understanding and
guiding the further developme t of the American |
economy and society. Fortunately, the tension be-
tween these polar positionsg precipitates a smail
number of core issues around thch one can frameé

. the, characteristick
see the industrial

P

.

‘¢ r

useful research. 1

.. H o o "
C.  Middle Ground Institutions .
Before turning 4 the resea ‘hable issues, it

is worth noting the many different kinds of insti-
. tutional mechanisms in the-Americ n economy dccupy-

ing the middle ground between‘;He objectives of

appropriate techgology and the practices of the

major national or multi-national corporations.

These midLrange institutions demo stréte the rich-

' ' »

8 Nicdlas Jequier, Low Costhechnology: An
. Inquiry Into Outstanding Policy .Isbues. (Paris:
- World Tech, Report No. 2, 1975).

{3
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ness and diversity of our -society. From a research
point of view, they are a potential test bed on which
tq‘study appropriate teghnology innovation.’' Twelve
nid-range institutions include;

v, N : . . . .
) N : . :
e Barter. This increasingly significant factor
N in the economy usually involves the exchange
of labor or services. Less frequently it

' involves the éxchange of goods for Services. s

Barter avoids the problem of the exchange of

cashg such'as taiqble 1ncome while permit-

ting the persom involved to utilize either

their highest skills, for example dentistry

exchanged for carpentry, or to use discre-

tionary time for an attractive return. Ll
1

©
v v

[
LI
) e Hobbyists. A large percentage of the popula~
tion'engages in sélf-initiated learning,. cén—
T struction, and craft activities. These are
of ten motivated by aesthetics or the desire
to pleasantly. use leisure time. 1In other ™
cases, hobhies simulate the work scene, ag
with the computer- programmer who works with
his own micro-computer. In other’ cases the
hobby is semi-economic, such as those who-do y
their own auto repairs or market their craft
producss or art work. Research on hobbies
. may be a particularly fruitful approach in
understanding the motivations, circumstances
and conditions of work, which under other
circumstances would be considered employment. \
e Do It Yourself. In the decade following World °
*  Wap II the do-it-yourself movement swept '
America. Too few craftsmen, pent up demand,
limited but rising personal income, and high
+ aspirations combined to stimulate millions of -
people to learn’semf-skilled and skilled
crafts -~ from house painting, to woodwork,
masonry, plumbing, ahd gardenifig. With con-
tinuing prosperity, the do-it-yourself move-
. ment went into a decline; but it' may be in *
for a gredt Yesurgence, under the dual impetus
of in£1ation ana the riqing cost .of ehergy

. Free—Lance Salesman. The Avon lady and the  °?
traveling salesman are in many regalde—exgm-
ples of autonomy,.freedom of choice, inde*’
pendence; and many of the other desirable-
charaqterisnics*sought by the’ approprigte
technology movement. Too frequently these
characteristics are absent from industry and 7
the marketplace.

) ¢ Independent Authors ‘and Artists. The/inde—

. pendent author or artist -~ working alone in,
creative'enterprise, ‘with full commitment to
work, with sole responsibiiity for what is
doné -~ is an extreme example of’ autonomy. ,
“The understanding of' the economics, the satis-
faction, and Eha life quality of the author is.
an opportunity towagain shed light on many :of
the issues. f. - 0

3

] Cooperati§es« The cooperative is a signifi—

. _cant institution for producérs*ds well’ as con-
sumers. In some cages producers’ cooperd« e
tives, such as thos;eproducing Sutikist oranges,
approach the isize of the largést hational
corporations. - But farmers' %ooperativesrexist‘ -




+A.Characteristics.of the Technology

Exhibit 1

COMPARISON OF* APPROPRIATE' TECHNOLOGY
-2 AND
MODERN INDUSTRIAL TECHNOLOGY

Industrial

Complex
Incegrated/Nethrked

Dependgnt on\Sciéntiflc

Advgncés
'

Interchangeable Parts

v,
Appropriate
i

. Simple .

Localized

\
Dependent on Crdft and
€ommon Knowledge

Fewer'Interchangeable

. Industrial, =~ -
. Automati;n/Capital In-

fensive

high Investment per
Worker and Per Unit of

 Output =~

r
Low Adaptability to
Social amd Cultural
Environment

' Appropriate

e Labor Intensive

B

¢ Low'Capital Investment

per Worker and Per Unit
of Output

AN
e High Adaptability to

Sociagl and Cultural
Factors

¥

Parts, More Uniqueness . -
e Sparse Use of Material
and Energy Resources

- ' . Generous Use af
Integrated or Compatible e Material and Energy Re-
With Other Pechnologies i sources
' ' ) $ .
Optimized on a Few Goals e Meets Multiple Needs\ K e High‘and Low Cost
gr to Meet a Specific and Goals * Products ,
eed s ' v ‘

Self:Contained

“e Low & Medium Cost’ ’L“’
Products (and different
costing model)

l

Mass Production Individual, Team, and

. - Craft Productiorn

Increased Worker Satis-
. faction » .
R

Reduced dmportance of [y
Human Factofts,

I
(%4

.

" Obscure ™~ e Convivfal, Readily Continued Purchase of * e Recycling/Retrofiting of
. : rUnderstopd kew Items ' Existing Items
¢ ’ . ¢ *
Difficglt and Expensive o Repairable by Owner!or ° Impbrt Dépendent ’ e Local Resources Empha-
to Maiptain or Repair- User - \ sized -

| ®

- \ *
1}

e Local Consumer InNolve1
ment Maximized P

N «
Consumer Inolvement
Minimized

Controls are Simple and .o
Straightforward

Controls are Complex and e
Require Expert .Assistance
L3 1]

T ‘- Rigid Design to Q&o} e Easy Maintenance/Moéiﬂ{—

B. TUse/Production Procéss - tect gonsu@er cation .
. - ’ . - ‘r
Industrial . Appropriate . Large-Scale Work Places ¢ Individualized Work Place
_ . ‘ . .

L C b
R&D Dependent .. ) e More Skill, Craft De- Credit or Money Based e Barter, Exchange and Co-
4 pendent M . -, operation Important

.

. N i Il
Large Scale/Mass System
Orientation

» Local System Focus e Benign. or Protective of
: ¢ Human and Ndtural Envirgn-

ments -

Ecologically Disrup—
tive,; Polluting

Central Management e Decentralized Manage- :° .
: ment o Energy and Materials e
. - Wasteful " a
Complex Bureaucratic . o Simplified Management . . ..

Management: n - e Violent

Resource Conserving

~ 1

e Non-Violent

13

~L
Energy Requirement Meets o Dangerous.
N + Value of End Use - ‘ oot
’ -0 o ' e Choice Limiting e Pluralistig .
Controlled by Inveétbs& ~ & Controlled by Users ‘ _ . .
' . e Separation of Raw e Low Production én@/éon-—‘ ~,
Material, Manufacturer, sumption, Self-Sufficiency ;
"and Market ’ . ) - . F

: ; [
High-Energy Requirement o ‘e” Safe

e Other Goals Optimized—-
Ecology, Personal
., Growth, Community Ser-
vice

Fi ancial Profit Maxi-
mized

e Promotes Small ommunitie
» Delocalization

+ Promotes Uﬁbanization

dew e TN - .

Growth (Materia],) . Goal: ¢

Goal: Growth (Persona}) .

“Producers Can Bedome ;
Users -

-

Productron Separate From e

Us
Jse s ¢

P |
: )
oo
s i




e

v
v .

T ) . . :

yvar ¥

2 ® -Advertising, Brand Names, -e

Markeﬂin& Franchising,
and Chains o -

) Olixopolistic Monopd-
listie o

~

¥ 3 . ‘

M

~ L 4 -
. . , s
L .
- . . 3
’ C.__ Suppoxt Systems »
: . X
Industrial -Approprigte ,
¢ Highly Trained Per- M Limited'TrQining Re- .
sonnél quired .
® Midss Culture/Mass'Adver- o local Culture/Informal
@ tising* @ . Networks N
o, Belief in Progress as e Focus on Quality of ! P
Bigger, Faster, '"More is ' Experience, '"Less is
good." ' &Sre" .
' . 1 - ]

e Centralized Regulation @ Localized Protection .

of Risks (Health, Finan-— a7 .
cial, Social) * - . P
1 ‘\ *

e Uniform National Policies e Policies Apprbpriate to
. Local/Regional Circum—
- stances

N . ’
l‘ .
D. Some Economic Emphases ¥
Industrial * Aggroériate .0
A

e Chronic Underemployment e Full Employment' -

' . . P ) :

. Peribdic Mass Unemploy- e Full Employment .
. ment -

nent . . .
. & Periodic Ecoﬁemic De-"+ o Full Employment
presaion, - . I
. s . ) .

.o Inequality ) Egalitarian

. Externalize -Social Costs ‘o Minimize and Inter-

. L nalize,Social Costs °

. ’Negleot Long _Term e Attention to Long Term .,

ﬁnadvertised Unbranded,xo
Local

{ X
¥ T

PO S N e
Localized, JIndependent Obsolete, Standardized Unique.Products o
ership, Free Market Products . - ' T e
and Barter Economy . L : ,
N . 9- e Cultural Homogeneity, e Cultural Heterogeneity,
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E. Social and Valueé\Emphases

-
€

Industrial

Material Growth.

Man Over Nature

Competitive -Self-
Interest

>

‘ Y

.Rationalism

Large, Conpleg Livin
and Working Bnviron-
ments

¢
-

Growth of Material
Complexity

Space Age Technology
Prized \

Ident{ty Defined by

Patterns of Consumptlon
L 2N

.
1

Centralization of Regu- e

latioch and Cogtrol a
Nation/3tate Level -

. »

1)

.

Specialized Work Roles- .

.

-,

Appropriate
Material Sufficiency
Coupled With Psycho-

~Spiritual Growth . |
.o People Within Nature

1

[ EnIightened Self- *

* # IntereSt ;

Rugged Individug}ism

I

8

t,

o> ,Coopegative Individ-

ualism '

Rational'and Intuitive
. -t

e Smaller, Less Complex
Living and Working *

Environments .

>

»

o Reduction of Material
Complexity

e . Older Proven Technology
\Sougtit - .
- ' i

\
®

Identity Found Through
Inner gnd Interpemsonal
Discovery . 4
Greater Local Self-
Determination Coupled
with Emerging Global
£ Institutions

More Imtegrated Work

Through pivision of Lab5¥* Roles (e.g.,. Team -

.

. P

.

Secular . *
-

¢

Mass Prodnced,‘Quickly ‘o Hand Crafted, Durable,

Assembly, Multiple Roles)

-0 Balance of Secular.and

Btrsonal ~ L “
e
.
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on all kinds of Scales for many purposes. and the effects of any transition from pro- N
R Codﬁhratives also exist among specialized _prietorship or limited partnership to general
, groups to render special services, such as® -stock company. . :

. - the production and marketing of the work .

. ! of » the handicgppea, Native Americans, and e The Conglomerate. Widely recognized, or -pur-—

. - artists. Consumers' cooperatives are gen- . ported to be the most pathological form of
erally on a smaller scale but can cover any~ . ,business enterprise in the United States, is
thing from groceries and gasoline to ey&- the conglomerate which fundamentally exists ‘

t Y, glasses. Often the participants arg active for growth's sake. "Yet little is known about
. as consumers’'or producers, and-as m ers . . the. comparative activities of the conglomerate
' or selectors of managers in the cooperative . * versus the lakge, single purpose corporatiocn

. - - enterprise. This sitﬁation relatés to the versus ‘the others in this spectrum.

T . concerns of ‘appropriate technology over v - *
management. ‘Cooperatives alse function . These institutionms, shown in rough order of increas--
among public utilities, as, for example ip | ing size in Exhibit 2, highlight the functioning al-

. I the formation of the Elegtric Power Re- ' ternatives between the major industrial corporations
seiych Institute which is a research coop- and the goals of an appropriate tegchnology society.
eratiyer Cooperative agreements for the We kndw relatively little about most of these socio-

. ggchange of electricity to meet pbak J economic institutions either in an absolute or,in a
. . demands are common among publi¢ utilities. comparative sense with regard to the fundamental is-
: ’ ' sues tu which appropriate technology is a proposed
@ Professional Offices.  The goals of autonomy, resolution. . .
ifidependence; and self-fulfillment through ’
. work have traditionally been found in Amer- D. General Goals for A.T. Innovatidn
‘ ican society among professionals such as R
. doctors, dentists, and lawyers. Increas- Basic differences betwgen the industrial sSystem -
’ .ingly other professionals -- architects, and the goals of appropridte technology notwithstand-
" designers, cons ltfhg engineers, accoun—- ing, there are’'proper which advodates of either
) t tants -- have joined the ranks of these extreme are likely td~See \as desirable for any tech-
' auponomous and quasi-autonomous profes- nological system. These igclude:
2 sionals. e ) . I ¢ '
! ' ) e Resilience to econo ic,\social, and other .
- e The Moviemaker. The moviemaker and the pro- shocks; .
v ducer of live theatré are among the most - ‘ \ R
] fully autonomous.and independent users of , ‘o 1Invulerability to plhnned subversion) or to °
! and wozyers with, technology. These tech= ? unplanned collapse; \ .
- nologicdally-based artistjic ‘enterprisgs ot .

[ embody many of the objec:ives and aspira- . e Flexibility to permit ordered societal evglu-

kY . , tions of appropriate technology and may .- | tion in‘contrast tofwrenching or precipitous R

. providefa test bed for, research, \ R ..revolutionary change; e

e ' Smzll Business. Small businésses as commer- e Maintenance of optiorls rather than the premd-
- .cial enteyprises can vary from.Mom and Pop ture or definitive fogeclosure of technologi- |
A *. grocery zzﬁtes“ % companies employing 500 - cal”and other alternatives. \
v - workers and oiﬁé'tens of millions of dollars ° . .
oo T * of busineds. {qugtively-little(is under~ = Regearch,. development, diffusion, and implementation
. stood about the si@ilarities and differences, of appropriatg technologies s duld relate to these °
: * of small and largejbusinesses with regard general desirable characterisgics of any technological
o . to worker participation, autonomy, sélf- system. ¢
o ‘' fulfillment, adapta%ili;y, externalizition ’ 3 . . i
* of costs or the scores.of other:character:- III. INNOVATION AND APPROPRIATE -TECHNOLOGY
- istics compared in g::xhibit 1. . ) i - .
) . e . A. 4€novation in the A.T. Context
- ) Franchise;gperatio&s and Licensees. An in- ,
) stitutional comprom?se between the need of : Appropriate technology (A.T.)'innovation may seem
. . large natign-wide iQCegrﬁted corporations to be a contradiction in terms. To many, A.T. means

. to grow, and the de%ire of, individuals for ° simple, alrgady existing tools; innovation implies the

’ autonomous businagss iventures has evolved in - new "bigger and better" world view of industrial, tech-

Ve . the ﬁranchise'businé§s.’ Little, is known - nological developmént. This false dichdtomy reflects

] about how felictfously‘they strike a balance a narrow definitien of appropriate technology innova-
. between the corfflicting elements' in tion. Appropriate technologies include new and cur-
© Exhibit 1. ¢ " ‘ ..., °  rent technologies, and significant{ refinements on *

v s . . technq}egieg\now in use. Examples of new appropriate

“ . 'Fad;;y-uqld Big Business. Far short of the technologies include: ' s ; ’

R . - natioenal and multi-national stock company, o : . . . )

e e gt @ great dfstance away “from the small . e _the "solar tubes" (clear plastic tubes filled

) U .busineds .are-a substantial number of indi- R with algaé for raising fish) developed by the

e vidual and family-held large corporatfogs( ’. New Alchemy Institute; ~ .

W - THey have fiot bBeen- systemgtically studied ' - . : ' ' N . . ) -

". with regard to the‘characteristics in ’ ie "automatic‘%guvers“ (insulating shutter

- , ' “Exhibit 1. ‘More:significantly, little (s . which use freon evaporationtto tlggg) i:xented

. p ‘¢ known about the e_voluif(ig‘n of their operations ’ - by Steve Baer; ,

s . : ’ P ) ' ‘ RS ' ’ . . . L ot
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e the "aquacell™ (waste treatment plant which
3 . uses solar endrgy-and aquatic life to purify
. / water) being built now by the town at.°
) M Hercules, California.
7 . s
A.T. innovation can algo refer to the introduction of
existing tools in‘mew get%ings.

Innovation is an umbrella term includ}ﬁg inven-

tion, adoption, apd diffusion,of technology. Inven-
. . tion generally thought of as something whitch hap- ¢
péns oncd or which may occur independently several

times. Innovation is the adoption of something new.
Every time 3 pevson or {nstitution tries or adopts ’
*something new it as innovating. Innovation in this
sense 1s a repeatable process.? Diffusion covers the
processes by which social, political, or physfégl

v invention is adopted. i

N The distinct subfamilies and submoveménts Lﬁder

the rubric of A.T., such as community)technology,
soft path-.or renewable energy technology, and al-
ternative technology may exhibit quite different
innovation processes. For example, innovation in o
community technology tends to be localized gnd par-
ttcipatory; .soft path or renewable energy innova-
tion involves national or regional institutions (e.g.,
ffderal agencies, utilit esi} ' . -

1
To clﬁkify th# meaning of A.T. innovation, it is
useful to classify these innovatidns in terms of the

types of settings invdlved: ) TN
b -

-
~

1, National or Macro-Societal Level Programs.
National level efforts include application of A.T.
ideas+and devigés in national planning and policies -
for restructuring business, industry, the~econo@yn
(e.g.,~Lovin's spft path),’and government operations
(e.g., heating of building, procurement of prodkcts).
More important are policies, laws, and regulation
made or formulated at the national level yhich affect
activities at all other levels. - -

f

2, A,T.*Based Businesses. A.T.-based Business™

. es are exrsting}or new businesses -producing-appropri—

-ate technologies (windmill factories), or ,applying
A,T.,gork patterns in existing business operationms,
e.g. Solar heating of factories, more job rotation,
team- work,’ or Participation by workers. This cate-
gory may énclude smald, and relat#vely large R:si— *
nesses.

3. Local/Community Self-Sufficiency. Locll_A.T.

innovations occur at the rural and urban comminity

1§ve1. These also include applications of A.T. de-

. vices dr programs in or by state and local govern-

- mentalwagenciés. Examples include community energy
or agriculture ptograms. ’

‘4. 1Individual Self-Sufficiency. This includes
dévelopment and adoption aimed at the“individual or
household self-sufficiency; an example would be solar
coliectors for individual residential dwellings or -
self-sustaining farms, or exchange and barter arrange-
ments with other groups and individuals. ,

. . . .

’ - ‘
Within each of these settings, A.T. innovation
is the process of developing.or introducting technol-
ogy appropriate to the goals at that level. A.T. de=-

.- -v—veldpmentwﬂsﬁthe*creation»oﬁ~techn1quespogw:echnolo- p

pervE—

o e

s ’
* d «

gies whjch meet A.T. cfitéria. A.T. introduction is
the-implementation-ofr-onevor-more-technologies or

S

.
- ~ .

e N .o

ERIC -~ 7.~

ves which meet A.T. criteria within a specific-
‘sitey community, organization, or setting. :
o

A.T. development .and introduction usually involve.
awareness by the parties involved that the technolo-
gy(s) being aeveloped or implemented médet A.T. cri-
teria. These criteria may vary from group to group
and case to cage. For example, heighborhood tech-
pology developers may stress different criteria than
$6ft path advocates or commune dwellers, but there
will be Some commonalfity across settings. If NASA
develops a new solar collector that,a gelf-help com-
munity group later installs, should that be charac—
terized as an A.T. innovation? 1If a grass roots
appropriate technologist invents a flew windmill which
a big city utility adopts, should that also be counted
as. an A.T. innovatdon? The answer is?yes in both
.cases since innovatjon inZludes development and intro-

uction. & .

.

~

~
-

Y. M . *
From our preliminary analysis of the cqncept¥of
A.T. innovation, it s clear further research is needed
to clarify its meaning. How does SQe recognize an
appropriate technological innovation? When is some-
thing not an A.T. innovation? To what extent is the
cancept context specific? ‘ .

El

[3

B. Contrast Between A.T. and Industrial Innovationm.,

There are significanf conceptual differences
between A.T. and mainstream techpolpgy atd innovation.
Exhibit 3 contrasts some of these differences.in ap-
sroach and world view. Specifically, A.T. innovation
differs from mainstream technological innovation in
the following six major respects:

® Value considé}ations fid ideology aTe explic-
it in A.T. innovab&Gﬁaand differ.from those
governing mainsteam innovation, such as

: ‘profits and efficiency. .
.’“ © ?
¢ e. Objectives in A.T. innovation tend to be more
\ multidimensional and include social and en- . .
vironmental externalities. - \T§
s — AN /
e A.T. innovation views a particular technology
as part of a fuller social ensemble of factors
. ) and consequerices, R T

. ’ I
*e A.T. development and introdpcf&oq tend to
advocate and to be more decentralized than
m?inStream technological ‘innovation.

e There tends to be more participation by poten-

. tial clients in A.T. development and introduc-

' ‘tioh. - ’

. . » .

e M .
,® A.T. development and introduction is often

, * carried out by different kinds of institu-
tions (e.g., grass roots A.T. developers,
regional A.T. networks, self-help community:
groups) than is'mainptream technological in-
novation (univérsities, R & D firms, govern-
ment laboratories, and high tech corporations).

IS

- Appropriate technology delivéry systems and the |
associated inpovation processes are not completely .
separate from industrial technological innovation.

To date, A.T. innovation has béen somewhat isolated;.
an important topic for rggegrch is the c0mpati§iligy .
of A.T. and industrial systems innovation. >

.
~ . . .
-

dps n
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} CONTRASTING "APPROPRIATE TECHNOLOGY AND TRADI TIONAL INNOVAT}ON PRDCE§SES >
R . ) . . ' 3
\ - ’1 ~
N - -~ o - 1 ]
g o Dimension AT - Industrial =
. _—‘ R % e -
y . Motivation Tech push/social concern Market pull/profit/war
Key phase ‘'of proéess Tech feasibi]ify Commerc%alizqtion
. .o . Pg;formers ' Iﬁdividuh]é&sma]] Small business/large corpora%ion
. - , businesses
. Money sources v Equity Debt - '
. ! : Tax writeoffs N (/°
3 ‘ .
Need .for success Diversity/Interest Uniformity/predictability
- . . \ b M .
Paradigm R Economies of househbld/ Economies of scale i B {
’ . community o , . LI !
Re1ation_to ecdnomy Insensitive to- cycles Sensitive ta business cycle
r . N ’ . . - '
Time required to innovate Short gestation/ 4 Long gestation ¢ !
I . . .\
' Source for ideat . * Individuals [ R & D labs ‘
. : . A .
— Selection criteria Informal/trial and error Formal/bureaucratic procedure
/ . - Disseminatﬁon/ Each one-teach oﬁe Professjdna] sociéties
propagation . Journa)s (hobbyist) Licensing , /.
* . Criteria of success Success ful operaiion Widespread adoption and
A at any scale resulting return on investment
General societal benefit Profit ' /
. ' . . ‘
* Cause for failure JLoss of interest Failure to capture ‘sufficient -
: - Lack of local support. ~ market share
Lack of information Macro economic, fluctuations
, ¥ Lack of résources ’ ‘e ¥
Lack of experience .
) Knowledge base Craft knowledge Scientific ' : s .
. Science of ,the concrete Abstract §¢ience. . ) A
- N 14 .
) L C Participation - Understood by all .Copplex/hjghly specialized )
- Science and technology E1¥te. science and “technology . \
, by al . . ‘e _ A .
| . . ~
. Structure of technology  Self-sufficient smal Small dependent on big ,
units’ | T : / .
: Relation to worker Work and leisure Work/leisure have sharp _ . )
. . < flow together .distinction ‘ \ »
] N ' f
) - < ] « ? lad P .
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C. Problems Facing Appropriate Technology Innovation’

Appropriate technologies are advocated as having
many social benefits, such as benign environmental
. impacts, ‘work enzichment, job creation, community
building, and resource conservatiop -- goals not nor-
mally taken,into +account by a large firm's investmeht
decisions, . Hénce, from a macro=-societal view there
is likely to be underbinvegpment in A.T. research and
development if left entirely to the ‘private sector.
There are alsq significant attitudinal problems
facing A.T. development and introduction. Many pro~
ducers and consumers stjill .subscribe to the idea that
"bigger is better"; others associate A.T. exclusively
with hippies 6r the counterculture. .
+
. Jequier has*identified- fgur institutional érob-_
' lems facing A.T.t . - -
¢ the relative weakngss of A.T. development '
institutions f{the lack of institutions equiv-
. “alent to industrial R & D laboratories); )

the absence of an equivalent of the indds-
trial firm, with its institutionalized com-
mitment to grbwth, jts ability to take risks,.
and its mastery of large-scale production

- o processes; ~ .~ ¢ .

'

e

e the absence of an effective A.T. mgrket}ng

and distribution syster; .

e the weakness of the financial infrastructure
with regard to A.T., e.g., a firm has to be, .
or promise to become, large to get adequate
risk capital in the United States.” ° -

. - .

Added to this list shoild be the lack of adequate
educitional and\media;institutiohs to educate people
. for careers in A.T.—tela;eﬂ activities and to inform:
. the public and private firms about the pot€ntial of
A.T. (see the original repodt’for a discugsion of
, 1issues). Current institutions, regulations, and laws
also present problems for the development and intro-
ductibn of appropriate technélégy. For example, gov-
. . ernment R & D procurement procedures tend to faver big
firms over,small fifms; HUD regulations on tax re-
‘batés'for solar favor active systems over simpler pas—
* sive syétems;'heélth and building codes restrict or .
prohibit certain appropriate‘technoldgies (e.g., com~
posting toilets); minimum wage requirements may- ham=-
per some self-help.A.T. projects. Tax policy can 7
*alsd block to. such a major social and Personal /
,changes. l °

o
'

Bases for Understgndigh the A.T. Innovatio

A
*
. . , \
- Thé literdture on innovation is framed égbund
the study of technology introduced into ‘the growth;
scale-economy orignted industrial sector. With
) this corpus the most useful knowledge for A.T. ifno-,
vation polity deals with the sacial innévation at\the
+  community level. The following are six perspectives
from the literature on janovation which are useful
. starting points for anmalyzing A.T. 1pn0vationﬁ

] 9 .Nicholas Jequier, Approprifite Technology -

- Problems and Promises. Development Center of the
Organization for Econpmic Cooperdtion and Develop~ .

* -~ ment. ' (Paris: *1976).’ H T

%

v : .

o 0 ) ) , A
“ERIC".. - : ) /

Aruntoxt provided by Eric

. s y
1, Research, Development, and Diffusidn N
2., Social InCergccion Perspective .
3. .Problem Solver Perspective g

4, _lLinkhge Perspective
5. {§fmplementation Perépective
6. AT, Delivery System Perspective .
There is relatively little on the development aspects-
", qf the A,T. innovation process. Th¥s will require

L

/ aqyitional research. .

. -

1. Research, Development, and Diffusion Perspec—
tive, The research, development and diffusion per=
spective, while more characteristi of, matnstream
technological innovation, may be rélevant to cases
where approptiafe technologies aresdeveloped in one

_ setting or locality, and tﬁen transferred or applied
in another., This model assumes a staged sequence in
which an’innovation %5:10 o0 o

-

e Jiscovered or invented in the laSOratory;
*

o tested and dempnstrated in the field;

¢ communicated to potential users;

o fested by the user;
e finglly adopted Or gyejected by the users on
the basis of ‘their 4esting. o

» L
Applicd | Dcv'elobn\:tul v - .
ang Testing ! . .

taslc «

Pesearch

\

Rescarch: of ;
Prototypes
[

. R =

Hass

a5 Prazuction
aade

Pa:eiflng

Planned Hass
Disseminatlon

. ” . Activities

)
éource: Haveldgk11

®  Social Interaction Perspective. The social
interaction perspective is useful for studying influ=
ences on the desisions of individual adopters of
A.T. This perspective stresses “the- importance: o

communication within the social network in the inno- T

vation process. _Interpreting the innoyation process
from;the user's viewpoint, it discusses tle -follpiring
stages in the process: °

. e awareness of 1nnovatibn by pdtentﬁpl a}opter;

s -

s interest if the innovation;

. . /evaluation and.ﬂecis[on to test by a§ppter;
Y o o ! x -
- ; — 3,
v Robert Yin, Karen Heald, and Mary Vogel, Tinker-—
ing With the System, (Lexington, MA: Lexington
Books, 1972). ¥ co

4 10

Rk ”ll’ﬂcnaTdMG. Havelock, Planning for lhnovation

) Threugh Dissemination and Utilization ‘of Knowledge.
(Ann Arbor, Michigan: Institute for Social Research,
University of Michigam, January 1971).

-

-

2 N . ":
Everett Rogers, with F. Shoemaker, Communication
. of Innovations: (New York: Free Préss, 1971)4} R
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- ® -a t!*ial, test of innova;:ion, . mutual adaption between the two. Situ- v
a N - atiéns in.which the initiation and implementation .
4 e fin adoption or rejection of innovation. , Stages arg characterized by mutual.adaptation gay be
Fe L *es. . most likely to Alead to-'successful innovations. -
PR & T ®roblem Solver Perspective. The - problem R ' . ) o,
T solvey” perspective’ds simjilar to social irteraction: ; N ) .
* .. Ppeérdpective, “It is’useful in’studying the process - . - . Implementation Perspective . . "
- R which- oommunity groups a’hd~sther organizations o Y . * °, ' " v ..
ttsmpt to- 'match appropriate techx\ologies to their . . : 2
* problem$, needd; and resources. This perspect’ive Motilizadon ~ ., Qpportunism Topdowt  Grawools -, B.':,":p:‘::w .
. ‘stresses the’ lowing points°‘ e . T C e e
! i ¥ B S .
';‘-’\ . ‘.‘”m the user's needs and problems a}e the prace © T ) aﬁ: N NN
) s v o to begin in studying innokations; S implementotion <" Nonmpiemintaton Coostotion Mutust R
- a BN {beeakdown of symbokic] adaptaton
Lo e sinnovation begins with a diagnostic stage s T -]
T - in which user's needs and.problems.are: . ' PR N . —
» . def'ined, R . . . .. . R 3?&._‘?_’*
b t ) ‘o ' SN L Pro ta:ma tsolated Inptitutionatized , -
’ e the rolet of: the ‘outsider is primary to serve Insttytionalizati o 2t 1 change Lt
. as ‘a catalyst, col].aborator,, or cOnsultant . . o ’ :
- -’in ‘the user-driven process; . 2
. Al -~ L] P " A . * . .
.o self injtiation by the;gu,s)er creates. the best 6. A.T. De]_'ivery Systems Perspective, The
. climate for lasting ¢hange. . above perspectives are most relevant to specific A.T,
v - 3 innovations or to innovations within specific organi-
. b "L:.nkage Perspective. . The linkage perspec- zations, There is a need for more general conceptual
n tive is a hybrid of the previous three approaches. frameworkd for study¥ng how the institutions involved
‘. » Develgped »bg Havelock,13 it c%n be used to explore . in A.T. innovation interact with each other and with °
+ «  hog potential A.T. usefs can be linked W}g},,main- 2 industriaF institutions. The literature on research , ,
stream sources of tgchnical expertise such’ js Uﬂi{& .+ and development, technology. transfer, artd technology )
versities, = In this perspective, the user takes. 00“‘ _ delivery systems provide gome useful insights in this ! |
tact,with the outside Tesource system whY. 1 SO,ELJ‘I L regard. A technology delivery system is institutions
through tife prdtzlem-SQ ging ¢ycle. The res urce involved in creating, .developing, imﬁlementing, and ‘
system persqnnel ‘then go thibugh a similaY’ problem- . controlling technology in a certain area. The figure |
o solving cycle so they can feed back useful infoma— below ‘depicts a geperal model of a technology delivery =~ -
k2 s"‘% tion on passible solutions. . ’. system develoged by Wenk: It includes four main }
: elements“\%? Py R R ‘ : Y. -
5. Imgle_gentation*-‘f?erspective. Qf"z_;afii hg.per- o Coe I
spect.tves, the implementation perspectivg‘;atg:}:o . inputs (manpower, capital, prior knowledge); - !
. tially the Sost' useful foF A.T. innovatior,. Lts key A Lo, e .
. point is: how something is implemented 1s$qs impor— o . ihstitut.ional structures; b "% r
tapt as vhat is implemented. The impledentation. =~ - . PR IV . d SR *,.'\« ' ‘
perspective. is, especially useful in studying and’ Y system processes (social processes through“ ‘
assessing federal, state, and local progfams aimed at .7 “which 1nscitutioﬁs interact): . i e |
L stimilating. A.T. innovdtion in organizations or: com— v .. A s
. _munities, Developed by.l McLaughlin audiaBerman,]'\ ° outputs (products., (social impac'ts). -
% + . the perspective.¢ftes three distinct zstsges of simplé~- ol ‘
% 'ﬁ:ent&tion‘ - o An A.T. delivery s f-r\;w’;—.qﬁ
. .. ystem is ,institutions involved New
. A ! . AR creating, developing,’ implementing, and’ control— : \
. . . initiation or mobilization where a decision . ing aone or. mozg, types of A,T. ;he delivery system' ‘~ o
iy . 4is made to adopt: an innovation; ° ‘?gs not have.’to have a Specific structire (e.g., 78, , L ?
. . centralizeéd system). .A.T: delivery systems may be “.° l':x.. -
L. ' implementation where the innovation is pit “expected’ to bes quite different from tradi;:ional in-* |
I place, . . . . dustrial technology delivery systems; they wou 1dubes:
y expected to be more ‘decentralized and more parti@i“‘-
Tee s e institutionmalization where the use of the e« patory.havipg closer ties between development ahd
et inno(\irat;on is cc;ntinuedegnd fi;s li‘ntoﬁthei introduction. , Some embryonic elements of 7\ T, deliv,~'
PN gtandard operation proc ure of the o gan ~ ery syst lude: - - .
P atden. : ol vitasns1ud T Al gty
‘ Y - . e K. 'I,’, i‘nventors and’ deVelopment groups —- such . .
o The impetus for innovation ean come e.ither from the . .~ as Zomeworks (New Meg,cicg) «.Mew Alchemy Ingcj.- p
top of the organ.izasion, £rom the grass roots, or from . ., tute (Massachusetts) &n‘&lﬁqotope (Washing- e
A N i ; L, , N ton) . —— .
- e L . P B M * L, .- PR T . ,". '»_;ww-—m—‘.
_13 ™ . 5::’:,:.. " ',--‘ 5 4 BN - . :
veloék op. c,,it. RV DRI g ,,',-.'“",L ‘Edward Wenk, Jr -Margins for Survival° "b\ier- s
1 2 . toing Political Limits in Steering Technolo e
Milbtey McLaughlin and Paul Berman, Bederal Pro~- (Oxford: Pergamon Press, 1979) 51. See also, foé‘-' i,
rams. Supporting Educational ChangeiVol. 8: Tmple- _ earlier treatment, "Technological Delivery Systanwi}i
. »)mentingtand Sustainin& Innovation, (Santa Monica, (Unpubushed Univérsity of Wpshingtzq‘,_ Se, 2
‘California;~ Rand ReJS89/B-HEN," Moy 1978) © ., March 1973) ] ;
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e Regional A.T. networks -- like AERO in Mon~ models refer primarily to the 1ntroduction, in con- .
.. .tanay MEAN in the Midwest, NEAT-NET in New , . trast to the developmefit phase of ‘the inngvation
England . \k o7 process, they are a starting point for resgarch, .
. The most fruitful approach to understanging the A.T,
. - e A, T.-related newsletters and journals -- '1ike innovatiion process is to divide the problem along
_— RAIN, NEW ‘ROOTS, SOLAR AGE, COEVOLUTION QUAR- the lines of the four~fold -taxonomy of settings (see .
.. ' TERLY, and- MOTHEK EARTH NEWS; .- above). In investigating each of these areas, the -
' ’ . emphasis will. be on applying these models and devel- o !
- ¢ Federal Aam. programs —— like CSA's National oping new models where (a) a model does not currently
‘ Center for-Appropriate Technology, and exist, ard .(b) where existing models prove inadequate.
Seattle's Neighborhood Technology Coalition, The follawing presents some possible areas of research
* under each of ‘these settings., R
‘e Local A T. projects -- like San Bernardino's N TR
. , Westside Community Development Corporatioh' s A. National Level Issues in Appropriate TechnologVv
solar programs and the Franklin County Innovation . ) s -
P energy study; 2 ; - ' -
'3 . . ‘ There is a- need to study national aspects of- .
e Local consulting and facilitating organi- appropriate technology -~ that is, how A. T.~related
. zations -- like the N.Y. Emergy Tagk Force institutions interact among themselves and with main--
. and Chictigo's Center for Neighborhood Tech- stteam institutions in creating, developing and'imple— .
— e T nology; _ ) . meriting A2T.. Because of potential social “benefits A
Sl . « and institutional barriers to A.T., there appears to "
. e @ Staffers of mainstream technological organi-~ be a rationale for federal involvement in A.T. in- R
e zations and programs -- congressional staf- novation, but what the appropriate role of, federal
- th fers, agencies, private corporation; .uni- . agencies is needs to be clarified. New federal A:T. , e
«?i\ﬁ‘ « versities interested in and/or sympathetic programs and their interaction need to be assesSed. -
PN to A.T.3 . . The .potential of A.T, and A.T. ideas in existing ]
- ) - . - . * ‘federal programs’ and operations needs to be explored.
. . o A.,T. educational institutions -+ like God- thally there is a_ meed for better—understanaing of °
. . dard College‘(Vermonzx and Farallones Insti- . integrated and mixed system innovation. Specific T
- ¢ tute (California)w S v research topics dould include- . o
‘,IV. RESEARCH AREAS IN A T.- INNOVATION ’ . i, Research on‘ﬂationaI‘Aspects of Appropriate

.novation,

what Are the Most Fruitfui Areas of Research? mﬁ&¥“>ﬁ

Innovation re1ated.to appropriate technoldgy s
not_the same process ayitraditional industridl. in-
Several models have been developed in

_connection with the study of the social aspects of

innovation which ptovide perspectives for investi-
gating the A.T.. innovation process. While these

Technologx, for example.mih.g .

" "o, : »
case studies of AT, “innovation in”
various, sectors to identify key factors

related to success “and failure;

By

.

"o studies of the A.T. movement/institutions/
networks and existing A.T. delivery systems;
identification of barriérs, gaps and - :




resesa

institutional weaknesses;

rch could focus on: ,

1. Innovation by Small Appropriate Technology

Businesses, such as:

e development of ideas and récommendatidns for
facilitating the evolution of appropriate- Based
” A.T. delivery systems, the appropriate federal «
role. . o
2. Assessment of New Federal Appropriate Tech- ’

.

nology Programs, for, example:

e Case studies of 20 or 30 federal-funded A.T.
projects which span A.T. development and
implementation in various sectors including
comparative analysis, probleﬂ% and lessons;
Preliminary assessments of new federal A.T.
programs’,impact on, A.T7) innovation; com-
parative anpalysis and whalysis of -interaction
.among programs; gbrograms should include:

B

N

Case studies of innovation ‘by small A.T.-
related businesses, comparative analysis;and

v identification of institaotional barriers and
lessons; inventory of promising.opportuﬁities
for 4.T.~related businesses;". R

Development of strategies and policy options
for supporting innovation by,.small A. ¥. -related
businesses, especially options for increasing
.private séctor financing; federal policy
cptions for?supporting small A,T. -related ’
businesses._ .

.
.

2. Introduction of Appropriate Technologxﬁin the

NCAT, DOE's Small Grants A.T. Program, NSF's
Pilot Program, HUD's Solar Demonstration

Program ACTION's A.T. activities, EPA's A T.-
‘télated programs, etc.;

- ,

. n

Analysis of nék programs' impact o%ﬁers

to A.T. innovation; identification’ s in
federal response, recommendations for refine-
mept of A.T. programs or new ones. d

-

3. Opportunities for Federal Imnnovation in
Appropriate Technology, for examole:
\ b .
¢ Development of an agency by agency'inventory
"of opportunities for atilizing A.T.s or A.T. °
ideas in agency operations and programs; tlie

.

Private Sector, for example-'

“

-

L]

Research into the potential ¢f small and inter-—.
mediate scale°production'technologies in
Americals private sector; case studjes of
existing applications; analysis of trends in
productipn scale; barriers to small and inter-
mediate scale productions; public and private
policy options for overcoming barriers;

Study of adoption of non-production A.T.s by
the private sector; case studies- of adoption;
identification of barriers; developfient of
public and private policy options,

3. Labor and App ropriate Technology Innovation,

inventory should also be indexed by. the A.T. such

categories devéloped‘above; :

. Identify barriers to the introduction of A.T.s
“into federal agency operation and 'the devel-
opment of strategies and recommended Q icies

for alleviating barriergiﬁvp

IntegratEd and Mixed S System Innovation, such

Case stydies of.mixed industridl and A.T.

innovation in various sectors (government, Cc.

[

~

as:
e A proJecg\to _explore issues related to labor v
and A,T. innovation, Studies would start by
assessing the role labor now plays in this and
other countries (e.g., Lucas Aircraft in’
*England) in the A.T. and mixed ‘system innqvation
. process. Studies would then assess potential
impacts .of A.T. and mixed innovation ‘on the
nature of work and the work force, and options
for promoting increased labor participation* in
A.T. innovation in the private sector.

»

industry, non-profit);

ILdentif ication of opportunities for iptegrated
and mixed system innovation and development of
strategies and policy options for encotiraging

integrated and mixed system innovation. is to

Local Innovation in Appropriate Technologv,

lockl community level.
the lessons of these local eXperiences.
succeeded?

‘!
Much of the experience with A.T. has been on the
There is a need to summar {ze
Which ones .
Why? Which onés failed? Why? The purpose _
develop an understanding of the types of in-

i

novation processes most likely to succeed at the local , )

. B. Innovation in Appropriate Technology Based level. On the basis of this understanding, Congress,

) Businesses . . federal agencies, state governments, and other insti- .
N L * * - tutions involved in local A.T. ihnovation will be =
r, Need ) . better able to set policies for local A.T. develop- :
: S - o ‘ . .ment. Specific research could focus on: R St
... . % To'date most suppgrt for A.T. innovation has ' . :

tome from individuals or the federal government. 1, lotal Appropriate Téchnology Innovation N

There is a need to stimulate interest and 'ifvestment
in A.T. by the privite settor. Related to ‘this, there
is' & need to.identify and alleviate barriers to A.T.
innovation by and in small ‘businesses. On . a larger
scale research is needed on the potential of small

"and intermediate scale’ production technologies in the
. . ﬁ?ivate sector and of adoption of A. T,s intd the
n s operations of intermediate and large firms, Also the
M pocential réle of labor in facilitating or discouraging
3.«,4 UA T. innovation- needs to be exploredr, Specific .

~

ER

a7

Process, such ass

S

Projécts to study Iocal innovation in urban

rural areas. Each will do case studies of

local innovation and community development

develop preliminary models of factors influenc~

ing.process; identify barriers and insti-

tutional problems; and develop policy options
" foy alleviating barriers. .

-
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2. Role of Local Government and Institutions,
such as: A , -
- . .

e Studies of the rolesof state and .local govern-
ments in promo;ih* local A.T. innovation for
local development; identification of local
barriers that state and local governments
could alleviate; gevelopment of policy opgions
for local governments; clarification of tlhie
role of federal agencies vis-a-vis local
governments in promoting community technology;

”

Study of the potential role of local main-
stream institutions — especially universities
-and gommunity colleges, private firms and high
technology companies and financial <nstitutions
in facilitating the use of A.T. innovation for
local development; identification of policy
options for local institutions, and for fed-
eral,:state, and local government;

‘Development of an inventory of opportunities
for introducing A.T. innovation into state -
“and local government operations and programs;
Adentification of barriers and policy options

for overcoming them; exploration-of appro-
priate NSF and federal role in promoting A.T.
innovation in the state and locaf govern-
ments. .

« 3

Appropfia;e Technology Innovatisn Outside of
Food & Housing, such as: ’

3.
Energy,

’

» Develop an inventory of promising A.T.'s

not already the resppgsibili;y‘gﬁfoqher major

mission agencies for local .and community

_ development. It could also.identify potential

’ barriers to such innovation and develop
strategies, and policy options for overcoming
them. Areas to be explored include com-,
munication, tramsportation’y health care,
recreation, and cottage industgies.

“p. InHivianl Adoption and Use 'of Appropriate
Technology '
Q

_ There is a need to be ablg to predict trends in
the rate of adoption of A.T.s by consumers and house-
holds,- and to better’ understand the procésses and , & .

£y

* factors that are involved in A.T. adoption by individ-

uvals., Also there is a need to identify new insti-
tutional mechanisms needed to factlitate A.T, adoption
by individyals. "Most-A.T. innovation to-date has been
in the energy, food, and housirg areas. *There 1is a

. ing the original report.

.. . , .o ¢
e Clarify barriers to individual A.T.
_identify 'needed new institutions or
of existing institutions especially
1nforqation.and education; consumer protection

and fipancing areas; develop policy options
for alleviating barriers to adoption and create
. . needed institutional structures.

.
-

adoption;
modification
in public

‘2.‘ Apprdpriate Technologies for the Individual.
Outside of Enerpy/Food/Housing, such as:

e A project to explore 5pportunities for ‘Indi-
vidual scale A.T. innovations oytside the
traditional areas of .energy, foodﬂ and hous-
ing; develop an fhventory of such opportunities;
identify barriers and policy options for
alleviating bargiers.

V. SUMMARY . e

Appropriate technology has become an important
part of American life -- at the individual, community,
business, and even national level. To understand and
serve the growing numbers of people interested in A.T.
additional knowledge is needed on how A.T. complements
afd conflicts with the predominant industrial system.
In the area of innovation, there are some cleay areas
of overlap as well as somk distinct differences between
the A.T. and industrial approaches.- Traditional imno- .
vation policies are not likely to adequately serve the
A.T. community. However, sode aspects of traditional
innovation experignce -—= especially .those related to
the social agpects of innovation may be particularly
applicable ‘to the’A.T. innovation processés., Above
we suggest,a number of areas in need of research which
if better understood might improve our understanding
of innovation in appropriate teqpnology.
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need to identify inndvative A.T.s for the individual - < = . .
in other .areas such as communications, transportation, . .
recreation, health care, and home "economics. . ’
o 1. Individual'kdoption of Appropﬁl&te Tecﬁnology, ) - Lt .
for example: o etr . . \
* o Survey of individual 9ttitudgé'apd,va1ues ' ) s
related to technology, A.T. ideas, and A.T. "
products;. identify trends in attitudes and 4
values; .. o” . .
~ 33 . PR §
e Study of factors influencing individual *
adoption of various A.T.s; apply, relevant “ .
‘literature and theary; devélop models of A.T. , R - -
adoption by individuals; explore barriers;. .
. . o, ~ . N
- N ~2 N . ,
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