Part Two:
Technology



b.
Technology and lIts

Appropriate Application

Man is a tool-using animal . . . Without tools he is nothing, with tools he is all.

—Thomas Carlyle
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b.
Technology and Its

Appropriate Application

INTRODUCTION

Policies in the disability area must take into ac-
count large numbers of technological possibilities,
organizational factors, resource allocation de-
mands, and competing levels of decisionmaking.
OTA finds that an approach that helps to struc-
ture analysis and decisionmaking is needed to
fulfill the goal of matching the technology needs
of disabled people with the ability to develop and
deliver the needed technology. The idea of match-
ing technologies to users and to delivery capabil-
ities is one of the two principles that guided the
OTA study. A concept of “appropriate technol-
ogy “* is one of the necessary conceptual bases for
an examination of policies related to technology
and disabled people.

‘It 1s1mportantto remember that, as the text of this chapter points
out, OTA uses the term ‘‘approprva te technology ” toreter t o
tec hnology thatis developed or adaptedinresponse t o the needs,

desires, arid capabi1tiesotdisabled people and applicd appir opiri-
ately This concept should not be < ontused with the ‘small is

TECHNOLOGIES AND DISABLED

Technology in its broadest sense is the applica-
tion of an organized body of knowledge to prac-
tical purposes. This definition encompasses phys-
ical objects, such as wheelchairs or subway ele-
vators, and also processes, such as vocational re-
habilitation or reimbursement systems—in short,
a tremendously varied and complex collection of
society’s tools. A full study of “technology and
disabled people” would in effect be a study cover-
ing nearly all issues related to disabilities and
handicaps, an impossible task. For the purposes
of this study, OTA accepts the broad definition
of technology as valid, but primarily will focus
on technologies designed for and used by individ-
uals with the intent of eliminating, ameliorating,
or compensating for (bypassing) one or more

The second principle is one of matching deci-
sionmakers’ resource capabilities to their alloca-
tion goals. Despite the many problems associated
with the processes of developing technologies for
disabled persons, a perhaps more critical problem
lies in the reaction of society and its institutions
to existing technological capabilities. This coun-
try’s ability, imperfect as it is, to deliver technol-
ogies is running ahead of decisions about what
ends society seeks through technology, about who
shall receive technologies that already exist, and
about how those technologies will be provided
and financed.

beautiful” intermediate technology movement, although there are
important  similarities. “Appropriate technology, ” to OTA maybe¢
complex or simple, expensive or i nexpen sive. tascinatingor mun -
dane appearing. The key is whether it matches the situation of use.

PEOPLE

functional limitations of individuals as opposed
to populations. Elevators in subwa, systems, for
example, are not designed to address the needs
of specific individuals but instead are oriented to
“populations. ” Thus, this study focuses on what
are sometimes called personal assist (or assistive)
devices and services.

Drugs and medical devices are clearly within
this study’s boundaries. So, too, ar,Autocom
communications devices, modifications of auto-
mobiles and vans, employment technologies (in-
cluding training and skills counseling), and special
typewriters. The working definition, however,
eliminates or reduces in emphasis technologies
designed to address population-oriented needs.
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52 z Technology and Handicapped People

Examples of such technologies are transfuses,
transportation systems, education systems as a
whole, or systems of providing rehabilitative
therapy.

This leaves a set of technologies in the middle-
those that are established and operated for groups
of disabled people and yet are oriented to indi-
viduals. An example of this form of technology
is “sheltered employ merit.” Other examples are
education programs designed to provide appro-
priate educations to individuals (as opposed to en-
tire systems of education, as noted above), voca-
tional counseling programs, and centers for in-
dependent living. There was no clear-cut way to
decide whether to include such technologies.
Therefore, technologies of this sort were con-
sidered individually and in most cases were in-
cluded in at least the research phases of this study.

The three classes of technologies for disabled
individuals presented above form one possible
taxonomy or method of classifying technologies.
Others, however, are also necessary. One method
is to classify technologies by their broad goals.
OTA used the following scheme:

. cOmmunication + education
. sensory input + security (physical,
. mobility psychological)

. manipulation (of . health (medical
objects) care)

* employment (for
activity, satisfac-
tion, livelihood)

+ social interaction,
recreation

+ daily living (e.g.,
shelter)

The items on the left are more basic goals; those
on the right are broader goals, One way to view
technology is as a method of enhancing the abil-
ity goals on the left in order to accomplish goals
on the right.

The usefulness of a taxonomy lies in its ability
to guide the development of further sets of goals
for the development and evaluation of technol-
ogies. If one knows the human need that a tech-
nology is designed to address, one has identified
the broad goal of the technology. The subsequent
process is one of refining the statements of func-
tional goals of the technology to arrive at out-
come measures that can be used for development
and evaluation. Wheelchairs are obviously in-
tended to fulfill the primary need for mobility.
An evaluation of wheelchairs, however, should
be based on criteria that take into account the sec-
ondary functions for which mobility is necessary.
For example, reliability of wheelchairs and ease
of service are important evaluation criteria when
travel to and use in employment is viewed as one
of that technology’s functions.

APPROPRIATE APPLICATION OF TECHNOLOGY

By using the terms “appropriate technology”
or “appropriate application of technology, ” OTA
is not necessarily referring to the “intermediate
technology” or “light capital technology” move-
ments, although the background of those move-
ments has many elements in common with the
OTA use of the term. Appropriate application
does not require that a technology be simple or
that it be inexpensive, only that it be suitable for
the intended effects and that it take into account
any constraints, such as the resources available.

Appropriate technological use for even a single
individual may span the full range of cost and
complexity possibilities. For example, one person

might need a complex, $3, coc0 microcomputer-
based, voice-synthesizing communications device;
a $300 manual wheelchair; attendant care for cer-
tain periods of the day; and relatively simple and
inexpensive aids such as special eating utensils and
a pole with a “velcro” attachment for retrieving
fallen keys from the floor.

Appropriateness cannot be defined until and
unless its context is specified. That context will
always involve value, as well as technical, con-
siderations. Thus, a technology may be consid-
ered appropriate when its application is: 1) in reac-
tion to or in anticipation of defined goals relating
to problems or opportunities, 2) compatible with



constraints, including resource constraints, and
3) results in desirable and sufficient outcomes with
acceptable negative consequences or risks to par-
ties at interest.

There are, logically enough, degrees of appro-
priateness. The most appropriate technology in
a given situation is one that provides the greatest
ratio of desirable outcomes to negative effects and
resources consumed, providing that outcomes and
consequences have been defined and are of suffi-
cient value as judged by appropriate parties at
interest.

“Appropriate parties at interest” introduces an
involved concept, one that is extremely sensitive
as well. An “appropriate party at interest” is one
who has a stake in the development and use (es-
pecially as regards outcomes) of technologies for
people with disabilities. The primary party is the
disabled individual or population. But the rele-
vant set of parties will vary from situation to sit-
uation. Disabled individuals affect or define the
appropriateness of technology not only by their
judgments of outcomes, but also by their judg-
ments on the worth of those outcomes in relation
to resources required (especially when they will
personally allocate those resources).

Other parties at interest include parents and
family members; physicians and other health pro-
fessionals, vocational counselors, biomedical re-
searchers, electronics scientists, and other R&D
people; the public at large; governmental and pri-
vate policy makers; voluntary health and social
organizations; industry; school systems; insurance
companies; and many other groups. All these peo-
ple and groups provide definitions of “appropri-
ate” from their perspectives. It is their values and
goals that give meaning to the appropriate appli-
cation of technology.

Attention to the concept of appropriate tech-
nology and the attendant role of parties at interest
serves to put policies regarding the development,
evaluation, diffusion, and use of technologies into
perspective. One line of reasoning, for example,
is that a technology should not be developed sim-
ply because a researcher finds it a fascinating chal-
lenge. Although this argument is a strong one, it
ignores the many substantial contributions made
by research that was seen as unrelated to its even-
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tual uses. Thus, the difficult but necessary ap-
proach is placing policy decisions into perspective
—trying to find an appropriate balance between
practical directed research and research with a less
visible connection to near-term applications. Nor,
for example, should society expect disabled per-
sons to use a technology that is not compatible
with their needs, desires, and capabilities.

The expansion of an appropriate technology ap-
proach from a concept to a framework that can
be used to analyze questions of legislative and
regulatory policy, resource allocation, and general
decisionmaking will be a difficult and frustratin,
task. Such an approach, however, holds great
promise for the goal of developing a more coher-
ent and efficient set of policies, especially in an
era of increasingly constrained resources.

It is possible to state some of the critical ele-
ments that will have to be taken into account.
That is, some of the elements that can be used to
structure decisionmaking or analysis can be su,-
gested. Paramount among these is the forced, ex-
plicit identification of parties at interest, positive
and negative outcomes relevant to each such par-
ty, resources needed or consumed, conflicts
among parties at interest in terms of desirability
of various outcomes, methods of compromise or
reconciliation between the various parties, and the
differing motives and goals of the parties.

The development of methods for assuring ap-
propriate development and use of technologies im-
plies the importance of a coordinated and coher-
ent system for:

* involving the potential users and their asso-
ciates in all the steps possible—from identi-
fication of needs, to design of the technol-
ogy, to evaluation of the resulting technol-
ogy;

+ identifying functional limitations of poten-
tial users;

+ identifying individuals with limitations;

+ identifying the need for technological aids to
eliminate or reduce limitations;

+ specifying the goals sought for technology
before design begins;

+ identifying existing technologies that may
provide such aid;

* conceiving, designing, and developing new
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technologies or modifications in existing tech-
nologies to provide such aid;

+ conceiving, designing, and developing the
necessary training programs, support serv-
ices, financial services, and information dis-
semination services to allow the appropriate
use of any such technologies;

* being aware of attitudes and values that facil-
itate or hinder the application of technolo-
gies;

* being aware of statutes or regulations, or
needed changes in statutes or regulations,
that will affect the success of the application
of the technologies;

+ eliminating or reducing marketing, especially
financial, hindrances to successful applica-
tion of the technologies;
evaluating, prospectively to the maximum
extent feasible, the safety, efficacy, sufficien-
cy, quality, costs and other implications of
the technologies;

+ considering the application of any such tech-
nologies in relation to the many other types
of technologies to be used by the individuals
and the range of life functions to be per-
formed,;

* conducting followup evaluations to deter-
mine: 1) actual v. predicted performance and
benefit of the technologies, and 2) whether
any modifications or adjustments are needed
to better match the goals; and

+ sharing successful efforts with other poten-
tial users of the technologies.

If such a framework can be developed (and it
need not be a quantitative one; identification of
critical factors and subsequent qualitative analysis
may be sufficient for many aspects of decisions),
then analysis of costs and benefits can be better
accomplished at the varying levels of the individ-
ual, program, and society.

SOME SUGGESTED ELEMENTS TO STRUCTURE A FRAMEWORK

The key to appropriate application of technol-
ogies lies in finding a fit, which will always in-
volve tradeoffs, between: 1) the needs, desires,
and capabilities of users and other relevant par-
ties, and 2) the costs, risks, and benefits of tech-
nologies. Based on the conceptual and system fac-
tors presented above, this section lists factors that
might be part of a policy approach to increasing
the appropriateness of technologies. The informa-
tion to be presented is not intended to be a defin-
itive analytical framework. Instead, it is intended
to provide examples of the types of considerations
that would have to be used in the structuring of
any such analytical approach, Also, it is impor-
tant to remember that no framework is a solu-
tion; it will at the most be an organized method
of structuring policy and technological problems
and decision processes.

Specifying the Decision Perspective

Analysts, those supporting or funding the anal-
ysis, and decisionmakers must decide clearly the
perspective from which the analysis is to be done
—i.e., the decision to be made might be an indi-

vidual one, a program-oriented one (e. g., Medi-
care), a geographic or regional one, or a societal
one, If the decision and analytical perspectives are
societal but not concerned with specific technolog-
ical applications, a resource allocation frame-
work, as discussed in chapter 11, would also be
very important, Specifying the decision perspec-
tive is necessary before decisions can be made
about the range of costs, risks, and benefits to be
considered in the analysis. It also affects the rel-
ative weight to be given to the various parties at
interest,

Specifying the Range of Relevant
Decision makers

This step also influences the analytical focus.
It is particularly critical when a societal perspec-
tive is to be used, Even when an individual per-
spective is relevant, however, the task is difficult.
Besides the individual directly involved, there may
be other important decisionmakers: parents,
counselors, physicians, insurance companies,
teachers, social workers, and so on. The follow-
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ing steps should be examined from the viewpoint
of each of the relevant decisionmakers.

Explicitly Stating the Goals for the
Use of Technology

What are the goals and objectives of each of
the parties affected by these decisions? These must
be stated explicitly because they will very often
be different, usually competing, depending on the
relevant party. Successful tradeoffs can only be
made when there is an open admission and ex-
amination of conflicting desires with regard to the
technology’s application. For each goal: How was
it set? Based on what information or data? What
is the quality of such information? When goals
are based on different data about the problem to
be addressed, the desired objectives to move to-
ward, and the interventions that will bring about
such movement—and when goals of various rele-
vant parties are in conflict—what is the relative
quality of the different data? And how can dif-
ferences in data be reduced or eliminated? When
information gaps are present, how can the needed
information be collected or acquired? Who will
do so, in what ways, and with what support or
funding? Are goals and progress toward them
measurable? Will the evaluation information be
in a form that will allow modifications in the in-
terventions being used? Who will monitor prog-
ress and be responsible for reporting it to relevant
parties?

Specifying Needs, Desires,
and Capabilities

This step primarily applies to the direct party
at interest—the disabled individual or discrete
population. The need for a technological interven-
tion must be assessed. The disabled person must
either specify the need or be extensively consulted
in its specification. Need should be expressed in
terms of minimal functional levels required to per-
form tasks—the “threshold” standard. In addition,
however, the desires (goals, aspirations) of the
parties must be taken into account, as should the
capabilities of the parties to effectively and effi-
ciently use the intervention. Whereas it is most
common to specify the need for a technology
based on a problem definition, this step assumes

that a blend of needs, desires, and capabilities
must be explicitly identified, The needs, desires,
and capabilities of other relevant parties besides
the disabled individual or population must also
be considered. (An example is the case of teachers
who must implement provisions of the Education
for All Handicapped Children Act. )

Identifying the Full Range of
Possible Technological Options

An attempt should be made in this step—at
least at first—to identify as broad a range of tech-
nological options as feasible. Information on pos-
sible technological applications should be com-
bined with information based on goals and on
needs, desires, and capabilities. This step involves
consulting with other disabled individuals, ident-
ifying technologies used in the past, and obtain-
ing information from professional sources, data
banks (ABLEDATA, etc.), advocacy groups,
Government agencies, trade journals and news-
letters, manufacturers, etc.

Identifying and Analyzing
Characteristics of Technologies

For each of the technologies considered to be
potential interventions, the following types of
information should be analyzed.

« its availability;

+ its simplicity of operation;

* its initial cost, including installation if applic-
able;

* its reimbursement or financing status;

+ its future adaptability (add-ens, cost, flexi-
bility);

* its repair record (including ease and time);

* the extent and quality of performance or
evaluation data;

* its cost of operation, if any; and

+ its ability to provide desired functions to the
necessary level.

These are examples of characteristics; others
certainly can be added to the list. For each tech-
nology, the traits above should be compared to
the following characteristics of the potential users
and their needs, desires, and capabilities. Again
the list is illustrative, not exhaustive.
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* the functional limitations of the user.

* the physical and mental capabilities of the
user to apply the technology;

+ the user’s affinity or preference for the vari-
ous types of technology (e. g., computers, or
power assists);

+ the user’s desire for independence;

+ age, sex, and other demographic character-
istics of the user;

+ the physical location of the user—geograph-
ic and environmental,

* type of transportation services available;

* the occupation or potential occupations of
the user;

+ the vocational and avocational aspirations
of the user;

* income or other funds available;

+ any ways in which the above characteristics
might change over time; and

* the specific performance level requirements
of the activity/environment in which the in-
dividual will be involved.

The discussion above has focused on the indi-
vidual. No matter what the decision and analyti-
cal perspectives are, the need for the information
above will still usually apply. If the decision per-
spective is other than the individual’s, however,
the information outlined above may have to be
supplemented by similar information on the char-
acteristics of the new decisionmaker. Information
on desires and resources available will be especial-
ly critical.

Selection of the technological intervention to
be applied can then be based, in part, on com-
pleting the above steps for each technological pos-
sibility. “In part” is highlighted because decisions
will rarely if ever be based entirely on the results
of analysis, no matter how informed or structured
the process of analysis and decisionmaking has
been. Structure informs, and ideally improves, the
decision; it does not and should not make the
decision.



