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Technology Assessment
 
and
 

The Development Process
 

Summary
 

Technology Assessment has been defined as a policy-oriented in

vestigation of the indirect and delayed impacts arising from the in

troduction into a particular societal context of a new technology,.or
 

the modification of an existing technology.
 

Experience to date seems to indicate that in a technology assess

ment investigation it is useful to involve from the outset the rele

vant parties-at-interest and decision-making bodies. To this effect, 

the AID Technology Assessment Workshop was designed to involve a di

verse and policy-oriented AID staff in idea generation through the use 

of appropriate group discussion techniques, and to elicit their views 

regarding: (a) a set of LDC objectives for the decade of the 80's , 

(b) a set of U.S. policies in support of these objectives, and (c) a
 

set of technological innovations that could affect the LDC development
 

objectives. The results of the Workshop aie significant inthe iden

tification of a policy-oriented Technology Assessment methodology
 

suitable to the "development problematique" as pereived by the AID
 

staff/participants.
 

The participants were divided into two groups. Each group at

tended a total of three days of workshop activities; 'he first two days
 

the two groups met independently, the third dav was devoted to a plena

ry session. The first day was devoted to orienting, objective setting
 

for Group A, and policy setting for Group B. The second day was devoted
 

to sructuring the objectives and the set of policies.separately, by gen

erating two graphic representations (maps) showing the mutual support
 

among the sdt of objectives and the set of policies. These maps were
 

developed by employing a computer-assisted technique called Interpre

tive Structural Modeling (ISM). ISM is useful for facilitating a
 

http:technology,.or


small group in the systematic and comprehensive exploration of the
 

pattern a particular "relation" imposes over a specified set of
 

concepts. The concepts that were used in these workshops were the
 

set of objectives (Table 6, p.24 ) and the set of policies (Table
 

7, p.27) to generate the two interpretive structural models shown
 

in 	Figures 1 (p. 25) and 2 (p. 28), respectively. These maps, when
 

seen in conjunction with the "development problematique" as per

ceived by the two groups. can give new insights on the barriers that
 

need to be overcome by AID to support the development of the LDCs.
 

According to the interpretive structure (Figure 1) of LDC ob

jectives, as perceived by Group A, the basic LDC objectives (i.e.
 

the objectives that support all the other objectives in the list
 

shown in Table 6) for the decade of the 80's appear to be:
 

o 	Reforming and reorganizing the structure of their society.
 

o 	Indigenous institutional design for cost-effective deli

very of services;
 

o 	Increasing utilization of mass media and other non-formal
 

methods of education.
 

According to the insterpretive structure (Figure 2) of policy

action options of the U.S. in support of the development of LDCs
 

the following two clusters of policies emerged as being basic:
 

Cluster A:
 

o 	Allocating U.S. aid according to multiple criteria.
 

o 	Continued emphasis on LDC food production and employ

ment.
 

o 	Differentiating among LDC's for program purposes.
 

o 	Concentrating U.S. bilateral assistance.
 



o 	Promoting a multi-lateral population control program.
 

o 	Developing hard technology specifically for LDC pro 

ductive processes.
 

o 	Requiring adequate attention to human resource devel

opment.
 

Cluster C
 

o 	Facilitating comprehensive and assured access to tech

nology.
 

o 	Providing comprehensive, assured access to D.C. markets
 

for LDCs.
 

Against the background of the objectives map and the policies
 

map, the workshop participants identified and ranked a set of plau

sible technological innovations that could impact on the development
 

process (Table 8, p.30). The participants also explored the cross

impacts between the set of pertinent technological innovations and
 

the set of policy-action options. Through a series of such cross

impact aniyses, we can gradually identify the set of technoloqies
 

and policies that are critical for the future of the LDCs from the
 

standpoint of AID. It was, however, acknowledqed that the time con

straints imposed on the participants did not permit the in-depth in

vestigation of important cross-impacts.
 

From the standpoint of future AID activities, the significance
 

of the workshop results is centered on the participation of AID staff
 

in the implementation of key steps in the development of a policy

oriented technology assessment methodology. On the basis of the re

sults obtained so far, and the participants' collective feedback to
 

the workshop process, we can make the following recommendations for
 

further action:
 



(1) It appears desirable to institutionalize a conceptual
 

and methodological framework for the conduct 
within
 

AID of Technology Assessment studies.
 

(2) Implementation of a TA approach within AID could grad

ually lead to region-specific "appropriate technolo 

gies" and the identification of the role the private
 

and public sectors can play in the research, develop

ment and implementation of the appropriate technologies.
 



I. INTRODUCTION and OVERVIEW
 

Technology Assessment has been defined by the U.S. practitioners
 

of the art as a policy-oriented investigation of the indirect and
 

delayed societal impacts of the introdaction of a new technology or
 

the modification of an existing technology. From this definition, it
 

is quite obvious that technology assessment is primarily concerned with
 

a societis management of technology, and especially with predictinq
 

the societal implications of technological innovations. What distin

guishes technology assessment from systems analysis is : first its
 

emphasis on the social consequences, both direct and indirect, that
 

are likely to be precipitated through the contemplated innovations
 

and, second, its emphasis on the appropriate interventions by policy

makers and decision-makers.
 

At present, there is no generic and universally applicable meth

odology for the conduct of a technology assessment study. The method

ology is contingent on the particular problem situation and the set of
 

technological innovations being concidered. However, a substantial num

ber of techniques have been developed and employed by practitioners in
 

this field. In particular, experience to date seems to indicate that
 

it is extremely useful in a technology assessment investigation to in

volve from the outset the relevant parties-at-interest and decision

making bodies. Involvement of the decision-makers increases the uti

lity of the technology assessment study product because it establishes
 

a policy-relevant context for subsequent modeling and assessment of
 

specific and pertinent technological innovations.
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The 	AID Workshop
 

In view of the above, the AID Technology Assessment Workshop was
 

designed to involve a diverse and policy-oriented AID staff in partici

patory policy explorations through the use of suitable group meeting
 

techniques, and to elicit their ideas on the following type of ques

tions:
 

1. What objectives do you think LDC's will be seeking for
 

their societies and people in their development programs
 

in the next ten years and beyond?
 

2. 	Which of these objectives should AID or the U.S. be con

cerned with?
 

3. 	What future technological innovations or types of future
 

technological innovations do you see as affecting 
 (posi

tively of negatively) these development objectives?
 

The 	Office of the Administration of AID assigned the responsibil

ity 	for adressing the above questions to the Technical Assistance Bu

reau (TAB). TAB, after a number of consultations and discussions, de

cided to develop an experimental three-phase program. The first and
 

critical phase was to identify, through their direct participation, the
 

perceptions of key agency staff 
on what are the most important develop

ment problems and objectives facing AID and LDC's in the decade of the
 

1980's. The implementation of this phase will provide the context
 

against which to screen forecasts of future technological innovations
 

and assess those which may have significant impact on the anticipated
 

LDC 	development objectives.
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A consultant was asked to help in the design of technology as

sessment workshops scheduled to take place during January 12 through
 

19. Approximately 16 senior AID officials, representing all parts of
 

the Agency, were invited to participate in the workshops.
 

The Design Approach
 

The approach adopted in designing the Workshop was based on the
 

premise that the participants should generate the information and ideas
 

relevant to the subject by utilizing some of the recent techniques in
 

group meetings, such as Nominal Group Technique and Brainstorming Pool.
 

These techniques can be utilized to encourage idea generation by groups.
 

The design team's intent was to facilitate the Workshop participants,
 

through interaction and discussion, in clarifying the definition of
 

such notions as "technological innovatior? and its relation to social and
 

economic development, as well as to generate criteria for screening
 

technologies which are important to AID and LDC objectives (although
 

not necessarily to AID's current programs). The distinctive character

istics of the adopted design approach for the Workshop are:
 

First: derivation of objectives and policy options for the
 

LDC's and AID,respectively, through the participation
 

of AID Staff that has experience in policy discourse.
 

Second: Internalizat4on by the Workshop participants of the
 

complexity and diversity of perspectives related to
 

the social and economic development process.
 

* Brief descriptions of these techniques are contained in Appendix A. 
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Third: 	 Identification of the participants with the final
 

product of the Workshop, since they will have been
 

personally involved in generating the outcomes.
 

In order to explore both the LDC perspective on development as
 

well as the U.S. role in supporting the process of development, the
 

Workshop partcipants were divided into two separate groups. Group A
 

addressed itself to the question of "What objectives will LDC's be
 

seeking for their societies and people in their development programs
 

during the decade of the 1980's?" Group B addressed the question of
 

"What will be a set of plausible U.S. policy-action options to sup

port the development of LDC's in the decade of the 1980's?" Each
 

group spent two days separately generating and structuring ideas rel

evant to these questions. On the third day, the two groups met to

gether and shared their experiences and findings.
 

Workshop 	Outcomes
 

The principal purpose of the Workshop design was to delineate a
 

plausible policy-oriented technology assessment methodology suitable
 

to the AID needs and the development process. To accomplish this, the
 

Workshop agenda involved the participants through structured brain

storming on the following specific to development aspects: (a) the
 

derivation of a contemporary definition of the "development problem

atique"; (b) the identification of objectives for developmnet (1980

1990) as perceived by the LDC's (Group A); (c) the exploration of the
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policy role of the U.S. in the same time period in support of the LDC
 

objectives (Group B); (d) the identification of emerging technologies
 

(1980 to 1990) that might have a significant impact on items (b) and
 

(c) above.
 

The principal explicit Workshop outcomes are: 
(a) a list of ob

jectives and a graphical representation(map) of support relationships
 

among objectives; (b)a list of policy-action options and a map of sup

port relationships among them; (c) preliminary identification of tech

ologies that might impinge on the development process, as well as of
 

the impingement 
of policy action options on the set of pertinent tech

nologies; and (d) cross-impact matrices among policies and technologies.
 

In addition to these outcomes, the discourse that took place during
 

the Workshop led to new insights and a more penetrating understanding
 

of the development problematique.
 

Policy-Oriented TA Methodology
 

Even though it is wall recognized that there is no universally
 

applicable methodology for performing a technology assessment, it is
 

also understood that the first methodological step of any technology
 

assessment should be a clear and explicit definition of the problem.
 

To this effect, the first task addressed by the AID Technology As

sessment Workshop participants was the identification, through brain

storming, of "a list of barriers 
, to the effective development of
 

the less developed countries (LDC's)". By exploring the interaction
 

among the barriers, the participants attempted to clarify and share
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as a 	group a common definition of the "development problematique".
 

The effectiveness of this initial problem-area-definition-step has
 

extreme importance in the conduct of the other steps of a full-blown
 

technology assessment. Although it was not done during the brief
 

workshop described here, the execution of this step could be further
 

elaborated and facilitated through the utilization of special inter

disciplinary group structuring techniques, such as Interpretive
 

Structural Modeling (ISM).
 

More specifically, in performing the problem area definition
 

task, the Workshop participants attempted to achieve the following
 

two objectives:
 

1. Establish a common perception of the interconnections
 

among the various aspects of the development problem

atique;
 

2. 	 Delineate a plausible technology assessment methodology
 

for exploring the environmental, economic, social and
 

political impacts associated with the adoption by LDC's
 

of a set of technological innovations pertinent to de

velopment.
 

Overview of Report
 

Section II of this report elaborates on the approach and aqen

da developed for carrying out the objectives of the Workshop. 
 it
 

also elaborates on the technique and the process utilized for involv

ing the participants in idea generation. 
Some 	of the main points of
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the concept papers that were circulated among the participants in
 

advanco of the Workshop in order to set a shared contextual base
 

are also presented.
 

Section.III describes the principal outcomes of the Workshop,
 

both in terms of the outcomes that were generated directly during
 

the Workshop, as well as the derived outcomes that required some
 

processing by the Workshop staff. It also reports on the group
 

learning experience, in particular the group learning that took
 

place during the final day of the Workshop at which time the two
 

different Workshop groups exchanged their experiences and findings
 

from the first two days of the process.
 

Section IV makes an attempt to interpret the significance of
 

the results that have been obtained through the Workshop in the con

text of a technology assessment framework that is suitable to the
 

development process. It essentially identifies a number of method

ological steps that appear to be relevant to a technology assessment
 

study, relates those steps to the outcomes that were qenerated dur

ing the Workshop, and also discusses additional work and additional
 

analysis that ought to be performed in order to develop the know

ledge base necessary for conducting a policy-oriented technology as

sessment.
 

Finally, a number of appendices have been included in this re

port, primarily in order to present the detailed process outcomes
 

that were generated by means of the group meeting techniques. Ap
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pendix A incorporates a brief description of the group meeting tech

niques for idea generation and structuring. Appendix B shows the
 

outcomes from Groups A and B on the brainwriting exercise dealing
 

with barriers to development, Appendix C presents the 13 its of ob

jectives and policy options generated through the Workshop process
 

including some clarificatory statements. Appendix D, on the other
 

hand, reports on the brainwriting exercise which identified a set
 

of pertinent technologies on the second day of the Workshop and
 

after the participants had been exposed to the "development prob

lematique", as well as after they had performed a structuring exer

cise through Interpretive Structural Modeling. Appendix F lists
 

the workshop participants for Groups A and B separately.
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II. WORKSHOP APPROACH
 

The basic rationale behind the design of the workshop was to employ
 

the latest theoretical and practical findings regarding the psychology
 

and techniques of small, task-oriented groups to construct a sequence of
 

interacting and structured activities aimed at "mining" the collective
 

knowledge, perceptions, and attitudes of the attendees. An objective for
 

the workshop design was to structure the process in such a way as to ensure
 

the systematic and orderly progression toward generation of the desired
 

outcomes,without unduly influencing the contents of those outputs. Some
 

o f the techniques employed do impose a structure on the substance, but
 

the intent in such cases is to facilitate the generation and sharing of
 

substance among the participants. Activities were spaced to allow adequate
 

time for discussion and elaboration of ideas by participants. Some
 

adjustments were made to the initial design in order to accomodate develop

ments as the workshop evolved.
 

Initial scoping for the workshop was provided by distributing a set
 

of concept papers beforehand. These are briefly reviewed below, then an
 

elaboration of the workshop agenda and schedule of outputs is provided,
 

followed by a brief rationale for the use of the specific group-facilitating
 

techniques employed during the workshop.
 

Concept Papers
 

Three concept papers were circulated among the participants in advance
 

of the Workshop:
 

a. 	"What is Development?" - by Gunnar Myrdal, published in
 

Ekistics 237, August 1975;
 

b. 	Report of the Expert Group on Technology Assessment, published
 

by the United Nations Office for Science and Technology, New
 

York, June, 1975;
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c. 	Chapter 8 of a report entitled "American Values: Past and
 

Future," edited by Herman Kahn and Anthony J. Wiener, Hudson
 

Institute, December 31, 1974.
 

With regard to the concept paper published by Myrdal, "What is
 

Development?", a number of issues relevant to the purpose and agenda of
 

the AID workshop were discussed. According to Myrdal:
 

o 	Holistic, "institutional" approach to the development of
 

LDCs is logically tenable;
 

o 	Well planned redistributional reforms can be productive by
 

raising the quality of the labor force;
 

o 	Superficial approach to the development problem in under

developed countries can be attibuted to the imperfections
 

in traditional economic theory;
 

o In agriculture, there is need for a changed relation between
 

man and land in order to raise yields and to employ all avail

able resources;
 

o Educational systems must be changed in order to increase their
 

impact on egalitarian, social, and economic stratification.
 

The U.N. report on a meeting of experts on technology assessment
 

raised a number of significant points with regard to the technology transfer
 

and assessment processes:
 

o 	Growing disenchantment in LDCs with the traditional style of
 

development (adopted during the 25 years since World War II);
 

o 	Technology available only in packages prepared by the seller with
 

marginal involvement of the indigenous (national) scientific
 

and technological system;
 

Nead by LDCs for building an indigenous technological capacity as
o 


well as the reorientation of technologies brought from outside;
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o Accumulation by LDCs of technologies identical to those of
 

highly industrialized countries;
 

o 	Recognition that societal assessment of technology (SAT)
 

is a powerful conceptual, methodological, and institutional tool
 

for technological planning and decision-making;
 

o 
SAT useful in attaining positive developmental growth;
 

o 	SAT is an all-encompassing tool which includes the "appropriate
 

technology" approach to development of the LDCs;
 

o 
SAT ultimately calls for more wisdom than expertise, however,
 

wisdom must be grounded in the best expert inputs and analysis;
 

o 
SAT should be based on an institutional structure capable of
 

assessing large (multi-ministerial) as well as small projects;
 

o 
"Educated public" should get involved in participatory technology
 

assessment.
 

o 	Industrialized country governments 
should make available to the
 

LDCs case studies of the societal impacts of such technologies
 

as nuclear power production, advanced communication, weather
 

modification, river valley development, industrial location,etc.
 

o It is strongly recommended that the LDCs acquire an indigenous
 

capability for autonomous policy analysis and decision-making
 

in physical,biological, and social technology so that their
 

present predicmnent of technological dependence is rapidly
 

corrected.
 

The third concept paper dealt with alternative scenarios for .he U.S.
 

in the period 1975 to 1985. 
The principal reason for distributing this
 

paper in advance was so that the workshop participants would be exposed
 

to alternative perceptions of socio-economic trends for the U.S., and
 

hence establish a common denominator and a context for identifying policy
 



-12

options that the U.S. might initiate in the decade of the '80's to support
 

the development of the Less Developed Countries. These scenarios were
 

actually constructed by the Hudson Institute, and represent a set of
 

plausible future worlds which, according to the opinion of the authors,
 

could actually occur. It should be recognized that, even within the Hudson
 

Institute, there is considerable disagreement about how likely or unlikely
 

these various worlds are, and whether they are good or bad. Such a
 

relativistic approach is, however, justified because many viewpoints are
 

likely to be represented among the readers.
 

In.order to consider the different perspectives, four alternative
 

futures for the United States were presented in the Hudson Institute report:
 

a. A surprise-free scenario
 

b. An optimistic moderate center scenario
 

c. A pessimistic scenario
 

d. An optimistic progressive center scenario
 

This concept paper was suitable for indicating how different value
 

systems could affect the future of America in rather concrete ways and
 

also the future ,of the world. Indeed, in these scenarios values are the
 

principal determinants of future trends and events.
 

Agenda and Schedule of Outputs
 

As indicated earlier, each workshop participant was assigned to one
 

of two groups. Each group attended a total of three cays of workshop
 

activities. The first two days of the three day schedule were spent by
 

each group in independent activities; the third da" was a plenary session
 

attended by all participants. The calendar schedule for the complete
 

workshop is indicated in Table 1.
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M T W TH F 

Jan. 12 Day 1, 

Group A 

Day 1, 

Group B 

Day 2, 

Group A 

Day 2, 

Group B 

Day 3, 
Groups A & B 

Jan. 20 

TABLE 1 - CALENDAR SCHEDULE FOR WORKSHOP 
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The main thrust of each of the workshop days was:
 

Day 1: Orienting and Objective/Policy Setting
 

Day 2: Objective/Policy Structuring and Exploration
 

Day 3: Reporting and Evaluation
 

Group A was assigned the task of "LDC Objectives" for the first
 

two days, and Group B was assigneH the task of "AID Policies".
 

The general categories of desired outcomes were the following:
 

o The "developmental problematique" (i.e., a taxonomy
 

of the barriers to effective development in LDCs)
 

o 	Lists of LDC objectives and AID policies
 

o 	Maps of the support relationships among LDC objectives
 

and AID policies
 

o 	A list of pertinent and plausible technological
 

innovations
 

o 	Evaluation of TA in general, and the workshop in particular.
 

A more detailed schedule of the generation of these products is shown
 

in Table 2, along with related activities by the workshop staff/consultant
 



TABLE 2 - SCHEDULE FOR GENERATION OF WORKSHOP OUTCOMES
 

: -- p 	 Group A Group B 
 Staff
 

Pre-Workshop 

o 	Workshop Design
 

Day 1: orienting 
 o 	Probleuatique 
 o 	Problematique 
 o 	Initial orientation
 
Setting 
 o 
List of LDC Objectives 
 o 	List of AID o
policies 	 Process facilitating
 

o 	Documentation of lists
 

Day 2: Objective/ 
 o 
Map of support relation- o 
Map of support o
Policy Structuring/ Process facilitating

ship among LDC bbjectives
Exploratietinntn 	 relationships
among AID policies 0 Integrated list of repreo 	List of pertinent & sentative technologies 
feasible technologies o 	List of pertinent


technologies
 

Day 3: Reporting 
 o 
Sharing of Problematiques and maps 
 o 	Process facilitating

and Evaluation o 
Raw input for interacting of technologies 
 o 	Reorienting and interwith AID policies 


pretation of workshop
 
o 	Evaluation forms 
 results
 

Post-Workshop 	 --- ---	 o Derived outputs: 

technologies-policies
 

matrix interactions
 
o 	 Final Report
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Process Techniques
 

Since the group meetings techniques employed in this workshop are not
 

yet 	in widespread use, it seems appropriate to briefly explain the rationale
 

for 	using them.
 

Anyone who has spent any amount of time attending committee meetings
 

conducted as "interacting" group sessions is familiar with the inadequacies
 

of 	this conventional approach when dealing with complex issues. More
 

specifically~in conventional meetings:
 

o 	The ideas of the more forceful individuals tend to
 

dominate the discourse,
 

o 	There is generally low productivity for the time invested,
 

o 	More specifically, productivity depends heavily on the
 

skills and knowledge of the leader,
 

o 	There is usually low group identification and ownership of
 

the outcome.
 

In dealing with large-scale, complex issues (such as the development
 

process) there is a need for:
 

o 	Sharing of knowledge from diverse perspectives and disciplines,
 

o 	Pooling of perceptions to provide representation of the attitudes
 

of a larger community.
 

In facilitating this sharing and pooling, a structured group process
 

approach tends to have the following advantages:
 

o 	Input is obtained from all group members,
 

o 	Most of the procedures ard self-documenting to some extent,
 

o 	The "process" (and/or facilitator) assumes the leadership role2
 

thus divorcing the outcomes from the personality of the leader,
 

" There is usually higher group identification with the outcome.
 



Table 3 summarizes the specific rationale behind the application of
 

each technique along with identification of the particular outcome they
 

were instrumental in generating. 
More detailed descriptions of the tech

niques can be found in Appendix A.
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TABLE 3. RATIONALE & PRODUCTS FOR GROUP FACILITATING TECHNIQUES
 

Technique Rationale Products
 

Brainwriting Pool Useful to quickly pool the o Elements of the problem
 

(BWP) collective ideas of a atique (Day 1)
 

small group, in written o Pertinent and plausible
 

form, about a fairly com- technological innovations
 

plex issue. The written (Day 2)
 

material can then be
 

processed further, either
 

by the group itself or
 

by staff.
 

Nominal Group Technique Useful for guiding a small o List of LDC objectives
 

(NGT) group in systematically (Group A,Day 1)
 

generating and then per- o List of AID policies
 

forming a preliminary (Group B, Day 1)
 

evaluation of a set of
 

ideas or concepts.
 

Interpretive Structural 	 A computer-augmented tech- o Map of "support" rela-


Modeling (ISM) 	 nique for facilitating a tionship among LDC
 

small group in the syst- objectives (GroupA,
 

ematic and comprehensive Day 21
 

exploration of the patterr o Map of "support" rela

a particular "relation" tionship among AID
 

imposes over a specified policies (Group B,Dayn-)
 

set of concepts.
 

Cross-Impact Matrix Useful for assembling and o Interactions/impacts
 

(CCIM) displaying the (collective) between pertinent techmoky5
 

perceptions of a group and AID policies (derived
 

regarding two separate -y byistaff from
 

sets of elements repre- input generated by
 

sented in matrix format I participants on
 

Day 3)
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III. PRINCIPAL OUTCOMES
 

This section presents the principal outcomes of the workshop, which
 

consist of:
 

(a) the direct ouputs from the process techniques
 

(b) the outputs derived by the staff from ideas and
 

information generated by the participat-s, and
 

(c) the implicit outcome represented by the learning that
 

took place within the group activities.
 

Process Outcomes
 

The direct outcomes of the workshop group activities included:
 

(a) the development problematique,
 

(b) LDC objectives (a list and a support map),
 

(c) AID policies (alist and support map), and
 

(d) a list of pertinent and plausible technological innovations.
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Problematique. Each of the groups engaged on the first day in a warm-up
 

and scoping activity. Using the Brainwriting Pool technique each group
 

responded to the question: "What are the barriers to effective development
 

in the LDCs?" The written results from this exercise were then used by
 

the groups as the basis for developing a taxonomic structure of these
 

barriers. The resulting structure is presented in Table 4 for Group A, and
 

in Table 5 for Group B. Note that both groups independently generated
 

taxonomies that dichotomize the barriers into categories of "internal" and
 

"external." Furthermore, Group A felt a need to define and clarify their
 

understanding of the meaning of the term "development." (Detailed results
 

from the-two brainwriting exercises are contained in Appendix B.)
 



The meaning of DEVELOPMENT 
 INTERNAL BARRIERS 
 ALTERNATE CATEGORIES
 

Perceived progress in the 
 Cultural/Cognitive 
 Physical

following areas: 
 Education  inform- Population density/ 
 1. Lack of congruence in VALUES.
Justice - social 
 ation
Benign political growth
Know - how Capital 
 2. Divergence of perceived GOALS.
 

stability 
 Culture (religion Land
Food 
 values)
Housing Natural Resources 3. Disparate control of RESOURCES.
Law - politicss

Health Roads/ buildings/


Leadership - organ-
 factories,etc 
 4. Lack of HUMANZOMPETENCE.
Leisure 
 ization 
 Disease
Pride 
 National goals vs.

Eduacation 5. Inadequate access to
individual 


TECHNOLOGY and INFORMATION.
Employment 
 'Low Aspirations

Economic growth 
 Risk-taking vs.
 
Population stabil-I 
 traditionslism
 

ization 
 Class - economic
 
Equality 
 perceptions
 

capegoatism
 

EXTEIIAL BARRIERS 

Trade
 
Monetary Systems !
Internal politics
 
Lack of donor
 

(AID commitment) 

TABLE 
4. DEVELOPMENT PROBLEMATIQUE STRUCTURE 
GENERATED BY GROUP A.
 



INTERNAL (whether international or within country) [EXTERNAL (whether international or within country)
 

I. Political I. Political
 

A. 	Degree of sovereignty vs. economic development. A. Perception of Economic Development as redistribu

tion of political power.
 

* B. Willingness of "haves" to transfer technology and
 
*II. Economic 
 capital to "have nots"
 

A. 	Conflict between aggregate growth goal and 
 C. Inability to motivate "haves" to participate in
 
, development.
 

income distribution.
 

D. 	Reconcile profit motive with other goals of
B. 	Constraints on Productivity Growth development.
 

education 
 II. Economic
 

technology 
 A. 	Conflict between aggregate growth goals and
 
income distribution.
 

population growth rate
 

B. 	Constraints on productivity growth

UII. Cultural
 

education
Culture may be in conflict with implicit values of technology
 
''soft'' technology soft"technoloog !population growth rate
 

C. 	External constraints
 
Management
 

1. 	Trade restraints
 
Work Habits 
 2. 	Resource controls
 

3. 	Self interest
 
Achievement 	motivation
 

III. Cultural
 

Inability to perceive culture of "other" 
"cultural imperialism." 

TABLE 5 - PROBLEMATIQUE STRUCTURE GENERATED BY GROUP B 
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LDC Objectives. The list of objectives produced by 
Group A using the
 

where the rank order position
Nominal Group Technqiue is shown in Table 6 , 


of an objective was determined by a group voting strategy 
aimed at assessing
 

(That is, Objective 1
 
the "relative importance" of the various objectives. 


The result from structuring
 was perceived as the most important to LDC's). 


Technique

these objectives using the Interpretive Structural Modeling 


1 . In interpreting

with the relation "supports", is shown in Figure 


this map, note that the higher in the map an objective 
is, the more
 

"end-oriented" it is, the lower an objective is, the more "means-oriented".
 

"Help" or support, tends to flow along the arrows, such that some
 

leverage than others, depending upon how
 objectives tend to have more 


many of these second-order support relationships exist.(A 
more complete
 

interpretation of the objectives, including notes taken 
during the generation
 

and structuring activities, will 
be found in Appendix C .)
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TABLE 6. LIST OF LDC OBJECTIVES AS GENERATED AND RANKED BY GROUP A
 

1. 	 Achievement of a sustainable growth of population
 

2. 	 Providing and expanding food supplies indigenously
 

3. 	 Macro-growth
 

4. 	 Increasing attention to provision of basic social services
 

5. 	 Industrialization
 

6. 	 Increasing employment opportunities
 

7. 	 Control of all principal endemic and epidemic diseases
 

8. 	 Equitable access to learning opportunities
 

9. 	 Acquisition and control of natural resources and technology
 

10. 	 Decreasing dependency through greater self-sufficiency
 

11. 	 Reforming and reorganizing the structure of their society
 

12. 	 Continuity of government
 

13. 	 Maximum possible distribution of benefits
 

14. 	 Generation of foreign exchange
 

15. 	 Obtaining a greater flow of resources from the developed countries
 

16. 	 Indigenous institutional design for cost-effective delivery of services
 

17. 	 Accelerating programs for increasing literacy
 

18. 	 Improvement of sanitation and water supply
 

19. 	 Development of indigenous research capabilities
 

20. 	 National integration
 

21. 	 Protection of the natural environment
 

22. 	 Increased decision power in international organizations
 

23. 	 Increasing utilization of mass media and other nonformal methods of educatic
 

24. 	 Closing the gap between actual and desirable levels of living
 

25. 	 Reconciliation of tradition and change
 

26. 	 Controlling the rate of rural-to urban migration
 

27. 	 Seeking positions of greater influence and dignity within the
 
international community
 

28. 	 Redistribution of land
 

29. 	 Expansion of the role of government
 

30. 	 Minimizing the influence of developed countries
 



I 
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saffI, lellcy 

28. PadistributLon of 
land 

21. protection of the 
natural environment. 

9. Acauisition and control 
of natural resources and 
technology 

14 (eneration of foreign 
exchange 

15. (Ataininn a greater flow 
of resources from the 

develcoed countries. 

19. ievelopment of indigenous 
research 4.apahilities 

I. Pchievement of a low-
growth rate of population. 

5. Industrialization. 13. Maximum possible distriou
tion of benefits. 

2. Providing and expanding 
per capita food consumption, 

6. Increasing employment
opportunities. 17. Accelerating programs for 

increasing literacy 

3. Macro-growth. 
7. (ontrol of all principal 

endemic and epidemic 
diseases, 

18. Improvement of sanitation 
and water supply 

4. Increasing attention to pro

vision of basic social 
services 

8. Equitable access to learn-
ing opportunities. 

24. Closing the gap between actu 
and desirable levels of 
living. 

11. Reforming and reorganizing 
the structure of their 
society. 

16. Indigenous institutional 
design for cost-effective 
delivery of services. 

23. Increasing utilization of 

mass media and other non

formal methods of education. 
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AID Policies. A similar procedure was used by Group B to generate
 

and a map of their
and structure a list of AID policies, shown in Table 7 , 


2 . In rating the policies,
mutual support relationships, shown in Figure 


however, this group voted independently on the basis of two criteria:
 

plausibility and desirability. The ranking indicated in Table 7 is based
 

on the normalized sum of the two ratings. The interpretation of the meaning
 

of this map is similar to that for the LDC objectives map, as described
 

above. (Elaboration of the AID policy options will be found in Appendix C
 

also.)
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TABLE 7 LIST OF AID POLICY-ACTION OPTIONS AS
 
GENERATED AND RANKED BY GROUP B
 

1. 	 Allocating U.S. aid according to multiple criteria.
 

2. 	 Involving LDC and donor countries in policy formulation.
 

3. 	 Continued emphasis on LDC food production and employment.
 

4. 	 Differentiating among LDC's for policy purposes.
 

5. 	 Relating U.S. policies to alternative scenarios for LDC's.
 

6. 	 Concentrating U.S. bilateral assistance.
 

7. 	 Encouraging multi-national approaches to development.
 

8. 	 Facilitating comprehensive and assured access to technology.
 

9. 	 Encouraging LDC ability to plan, execute, and evaluate programs.
 

10. 	Mobilizing U.S. public support for development.
 

11. 	 Providing comprehensive, assured access to D.C. markets for LDC's.
 

12. 	 Instituting incentives to increase private investment.
 

13. 	 Strengthening the capacity of the IMF to manage financial flows
 
Eo LDC's.
 

14. 	 Supporting stabilization of LDC foreign exchange income.
 

15. 	 Increasing public resource transfers to LDC's.
 

16. 	Promoting development approaches concerning scarce resources.
 

17. 	 Promoting a multi-lateral population control program.
 

18. 	 Using a "key-problem" approach in allocating aid.
 

19. 	 Developing hard technology specifically for LDC productive processes.
 

20. 	 Guaranteeing access to D.C. capital markets.
 

21. 	 Requiring adequate attention to HRD.
 

22. 	 Analyzing implications of policies through modeling.
 

23. 	 Integrating policy formulation and implementation.
 

24. 	 Eliminating food shipments as a development tool.
 

25. 	 Promoting international stockpiling and allocation system for commodities.
 

26. 	Freeing international trade and finance from restrictions.
 

27. 	 Concentrating TA on research.
 

28. 	 Increasing the proportion of multilateral concessional assistance.
 

29. 	Developing an effective policy dissent process.
 

30. 	 Promoting adaptation of space-age technology to development.
 

31. 	 Heightening LDC government awareness of their role.
 

32. 	 Absorbing international development functions within the SLate Department.
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Derived Outcomes
 

Technological Innovations. 
Based upon the results of brainwrit

ing exercises conducted carately with each of the two groups (the re

sults are contained in Appendix D), the workshop staff prepared a list
 

of pertinent and plausible technological innovations". On the last day
 

of the workshop, the participants were asked to rate each of these tech

nologies according to their perception of the relative importance for
 

consideration in further more detailed technology assessment activities
 

by AID. 
The results of this rating have been used to establish the
 

rank order presentation of pertinent and plausible technological inno

vations shown in Table 8.
 

Reassessment of Plausibility and Desirability of AID Policy-Ac

tion Options. The Original ranking of the policy-action options, pre

sented in Table 7, was prepared by Group B on Day 1 of the workshop .
 

The entire group of participants was asked to reconsider this assess

ment based on the new insights gained from the structuring exercises
 

and the sharing of insights between the two groups during the morning
 

of the third day. The results of this reassessment are shown in Table
 

It is interesting to note that the first six policies were only
 

rearranged slightly as a result of this reassessment. The most drama

tic upward move was by the policy of "Requiring adequate attention to
 

Human Resources Development (HRD)", which moved from twenty-first po

sition on Group B's initial list, to seventh position on the combined
 

final list. The next most dramatic move was by the pnlicy of "Develop
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TABLE 8 

IMPORTANCE RANKING OF 
SELECTED LIST OF PERTINENT AND 

PLAUSIBLE TECHNOLOGICAL INNOVATIONS 

Average
 

Technological Innovation Importance Rank
 
and 	rating
 

(I to 5)
 

7. 	Innovations in contraceptive technology (cost and
 
delivery mechanisms) 4.46 1
 

4. 	Improved, low-cost methods for mass education by non
formal means "teaching machines", etc. 4.30 2
 

16. 	 Low-cost preventive medical technologies eliminate major
 
endemic disease threats - e.g., malaria 4.00 3
 

28. 	 Early intervention (Nutrition and head-start type of
 
early childhood education) 4.00 4
 

2. 	Social technologies which reduce role of government in pro
viding services and enhance role of people in communities 3.90 5
 

3. 	Innovations in packaging, transport, and storage (e.g.,
 
refrigeration) techniques to minimize crop losses 3.80 6
 

14. 	 Lower cost and less wasteful means of transporting
 
irrigation water 3.80 7
 

5. 	Techniques for accelerating photosynthesis. 3.68 8
 

25. 	 New uses for waste products as food, e.g., rice, bran,
 
trash fish, oil 3.68 9
 

27. 	 Breakthrough in economics of desalinization process to exploit
 
production potential of desert areas 3.60 10
 

18. 	 Fortification of foods with minerals and vitamines to
 
minimize deficiency diseases 3.50 11
 

15. 	Increased capacities for making meaningful forecasts
 
(weather, crop, financial, etc.) 3.40 12
 

22. 	 Improved methods for assessing (not necessarily "measuring")
 
"costs" and "benefits" of innovations in human service
 
delivery (e.g.., education, social security, health care) 3.40 13
 

26. 	Soil conversion or conditioning technology (e.g., to break
 
hardpan surfaces) 3.30 14
 

19. 	 More effective techniques for developing social, psycho
logical, and cultural profiles of "target populations" 3.25 15
 

30. 	 Extensive availability within LDC's of a "new breed" of
 
manager--with sensitivity to local cultures, access to
 
extensive data banks, and improved analytical capabilities 3.25 16
 



TABLE 8
 
(continued)
 

Technological Innovation 	 Average
 
Importance Rank
 
and Rating
 

.	 ... .. .... _(1 to 5) 

10. 	 Weather modification and climate control which is
 
economically feasible and politically acceptable. 3.20 17
 

29. 	Establishment of information management technology for
 
storage and retrieval of research data across national
 
borders 3.18 18
 

8. 	Sea farming and/or management of the ocean. 3.17 19
 

11. 	Dramatic changes in the local perceptions of the role of
 
women in LDC's. 3.00 20
 

23. 	 Biomedical technology and health care delivery systems
 
for remote diagnosis and consultation by specialists 2.90 21
 

24. 	Innovative methods of cross-cultural communication 2.90 22
 

9. 	Development of synthetic substitutes for major LDC export
 
commodities (e.g., coffee, sugar, fibers) 2.84 23
 

13. 	 Low-cost solar energy for cooking 2.84 24
 

1. 	Low-cost means for disposing of or recycling human wastes 2.75 25
 

21. 	 Genetic engineering to increase ability of livestock to
 
convert feed to edible flesh 2.67 26
 

6. 	Vehicles suited for individual transport which do not rely
 
on fossil fuels 2.30 27
 

17. 	 More extensive use of telephone networks as communication and
 
educational mechanism 2.25 28
 

20. 	 Innovations in police, courts, punishment, and laws to provide
 
cheaper, more complete, more rapid and more jut enforcement
 
of laws 2.18 29
 

12. 	 Soma (anti-aggressive, anti-anxiety medication) 1.60 30
 



T1ABLEW '? 

PLAUSIBILITY/DESIRABILITY RATINGS 
OF POLICY-ACTION OPTIONS OF THE U.S.
 

Policy-Action Option: Plausibility Desirability Combined Ranking 
Rating Rating 

(Average) (Average) (Average)
 

3. 	Continued emphasis on LDC food production
 
and employment 5.00 4.80 9.80 1
 

4. 	Differentiating among LDC's for policy
 
purposes 4.14 4.50 8.64 2
 

1. 	Allocating U.S. aid according to multiple
 

criteria 4.30 4.20 3.50 3
 

6. 	Concentrating U.S. bilateral assistance 3.93 4.14 8.07 4
 

5. 	nelating U.S.policies to alternative
 

scenarios for LDC's 3.70 4.08 7.78 5
 

2. 	Involving LDC and donor countries in policy
 
formulation 3.57 4.07 7.64 6
 

21. 	 Requiring adequate attention to HRD 3.30 4.14 7.44 7
 

9. 	Encouraging LDC ability to plan, execute,
 
and evaluate programs 3.14 4.29 7.43 8
 

19. 	 Developing hard technology specifically
 
for LDC productive processes 3.21 3.86 7.07 9
 

16.. 	Promoting development approaches concerning
 
scarce resources 3.14 3.86 7.00 10
 

8. 	Facilitating comprehensive and assired
 
access to technology 2.57 4.36 6.93 11
 

17. 	 Promoting a multi-lateral population control
 
program 2.86 3.86 6.72 12
 

7. 	Encouraging multi-national approaches to
 

development 3.14 3.57 6.71 13
 

12. 	 Instituting incentives to increase private
 
investment 	 2.64 4.00 6.64 
 14
 



TABLL 9 
(continued) 

Policy-Action Option Plausibility Desirability Combined Ranking 
Rating Rating

(Average)_ (Average) (Average) 

11. Providing comprehensive, assured access 
to DC markets for LDC's 2.07 4.50 6.57 15 

10. Mobilizing u.S. public support for 
development 2.23 4.62 6.46 16 

14. Supporting stabilization of LDC foreign
exchange income 2.54 3.54 6.08 17 

23. Integrating policy formulation and imple
mentation 1.92 4.15 6.07 18 

28. Increasing theproportion of multi-lateral 
concessional assistance 2.64 3.57 5.91 19 

26. Freeing international trade and finance from 
restrictions 1.57 4.30 5.87 20 

15. Increasing public resource transfers to LDC's. 1.79 4.07 5.86 21 

18. Using a "key-problem" approach in allocating
aid 3.00 2.85 5.85 22 

22. Analyzing implications of policies through
modeling 2.93 2.86 5.79 23 

13. Strengthening the capacity of the IMF to 
manage financial flows to LDC's 2.71 3.07 5.78 24 

31. Heightening LDC government awareness of 
their role 2.00 3.57 5.57 25 

20. Guaranteeing access to DC capital markets 1.80 3.64 5.44 26 

25. Promoting international stockpiling and 
allocation system for commodities 2.07 3.00 5.07 27 

30. Promoting adaptation of space-age tech
nology to development 2.50 2.36 4.86 28 



TABLE C 
(continued) 

Policy-Action Option 
 Plausibility Desirability Combined Ranking
 
Rating Rating
 
(Average) (Average) (Average)
 

24. 	Eliminating food shipments as a
 
development tool 
 2.31 	 2.46 4.77 
 29
 

27. 	 Concentrating TA on research 
 2.64 	 1.93 4.57 
 30
 

29. 	 Developing an effective policy dissent
 
process 
 1.62 	 2.62 
 4.24 31
 

32. 	 Absorbing international development

functions within the State Department 1.71 
 1.93 3.64 32
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ing hard technology specifically for LDC productive processes", which
 

moved from ninteenth position to ninth. Also, minor rearrangements oc

cured between the Group B ratings and the joint group ratings in terms
 

of the six lowest ranked policy-action options. Interestingly enough,
 

in both rankings the lowest ranked policy-action option turned out to
 

be No. 32, namely, "Absorbing international development functions with

in the State Department.
 

The Workshop participants were also asked to explore and iden*
 

tify the cross-impacts between the set of pertinent technological in

novations and the policy-action options. An example of such a cross

impact identification map is shown in Figure 3. This Figure shows,
 

for example, that Technological innovation #7 has a positive impact
 

on policy-action options #24, 3, 17, and 21. In a prose format,the
 

impingement field lines as identified by one participant and shown in
 

Vigure 3,translate as:
 

7. "Innovations in contraceptive technology."
 

will have positile impact on:
 

24. 	 "Eliminating food shipments as a development tool".
 

3. 	 "Continued emphasis on LDC food production
 

and employment'
 

17. 	 "Promoting a multi-lateral population control
 

program.
 

19. 	 "Requiring adequate attention to HRD".
 

On.the basis of similar information generated by all the part

icipants, we have developed the matrix shown in Table 10A and 10B .
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TABLE 10 - Cross-impact among the ten highest ranked technologies and the 
ten highest ranked policy-actions 

Cluster A A A A B B A B A A 

"'..olicies 

Technologie 3 4 1 6 5 2 21 9 19 16 

7 

4 

16 

28 

2 

3 

14 

5 

25 

27 

+2 

+3 

-3 

+1 

+4 

+7 

+1 

+5 

+2 

+1 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

+1 

-

-

-

+1 

-

-

-

-

-

+2 

+1 

-

-

-

+1 

+1 

-

-

-

-

-

-

-

-

+2 

+1 

+1 

+2 

+1 

-

+1 

-

. 

++1 

+4 

-

+3 

+4 

+1 

-

+2 

-

. 

-

+4 

+1 

+2 

+4 

+2 

-

+1 

-

. 

-

+1 

-

-

-1 

+2 

-

+3 

-

. 

-

+1 

-

-

+2 

+2 

-

+3 

-

Tchnologies 

Policie 

A 3 

A 4 
A 1 

A 6 

B 5 

B 2 

A 21 

B 9 
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B 16 

7 

-

+1 
+1 

+1 
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+1 

+1 

-

+1 

-

4 16 

-. . 
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. . 
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+1+1 

- -
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. 

. 
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These two matrices display the aggregate positive and negative cross

impacts among the 10 highest ranking technologies against .the ten
 

highest ranking policies and the conjugate relationship that is the
 

impact of the ten highest ranked policies on the ten highest ranked
 

technologies. By inspecting the Tables, one can make the following
 

relevant to TA observations:
 

(1) 	The highest ranked policy, namely, "Continued emphasis on
 

LDC food production and employment" (Policy #3), is im

pacted strongly by all the ten highest ranked technologies
 

identified in Table 10A. By looking at the interpretive
 

structure of policy-action options for the U.S. (Figure
 

2), one sees that policy #3 is in the same cluster with
 

seven other policies, including No. 4, 1, 6, 21, and 19.
 

This policy-cluster is identified in Table 10A by the cap

ital letter A. Cluster A has been interpreted by the work

shop participants as corresponding to the "macro-economic
 

growth concept", and according to the interpretive struc

ture of Figure 2, it appears to be a basic source-clus

ter, in the sense that it can generate "support" for a
 

number of other policy-action options. A plausible in

ference, therefore, might be that the ten highest ranked
 

technologies can lead to a significant developmental mul

tiplier effect through their impact on policy-action op

tion #3;
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(2) 	Looking at the conjugate matrix shown in Table 10B, one
 

observes , according to the workshop participants, that
 

the impact of policy-action option No. 3 on the list of
 

pertinent technologies is not significant, except for the
 

impact on technologies No. 3 and 25. No 3 corresponds to
 

"Innovation in packaging, transport, and storage", and No.
 

25 corresponds to "New uses for waste products as foods,
 

e.g., 	rice, bran, trash fish, oil, etc."
 

(3) 	Looking again at Table 10A, one sees that policy-action
 

No. 4, namely "Differentiation among LDC's for policy pur

poses", although it has a high plausibility/desirability
 

index, it is not impacted by any of the highest ranking
 

technological innovations identified in Table 10. On the
 

other 	hand, this policy-action option, as seen in the con

jugate Table 10B, does have an impact on technological in

novations No. 7, 4, and 25, namely:
 

(4) "Differentiation among LDC's for policy purposes"
 

impacts positively on
 

(7) "Innovations in contraceptive technology (cost
 

and delivery mechanisms)";
 

(4) "Improved, low-cost methods for mass education
 

by non-formal means (teaching machines, etc.),"
 

and
 

(25) "New uses for waste products as food , e.g., rice,
 

trash fish, oil.
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On the basis of the entries of the two matrices shown in Table
 

10, we can proceed to make a number of inferences similar to those in

dicated above. However, these matrices should at this point be per

ceived as providing a preliminary policy-oriented context for the de

velopment of a more systematic procedure (or a model) for understand

ing and explaining the complexity of interactions among plausible tech

nological innovations and plausible policy-action options. Such a
 

model of the "Development process" will not only take into account
 

the direct and explicit impacts identified by means of the entries
 

of the matrices shown in Table 10 but will also account for the indi

rect and higher order impacts that are not explicitly apparent from
 

Table 10. For example, technology No.3 is shown as having a very strong
 

impact on policy-action No. 3, as indicated by the fact that 7 parti

cipants perceived this interaction. The intensity of this impact can
 

also be attributed to a hig'ier order interacrion and as an indication
 

that technology No. 3 will indirectly strongly impact, through the
 

"support" relationship shown in Figure 2, the set of policies that are
 

supported by policy-action No. 3.
 

There is one more interesting observation that one can make by
 

studying the cross-impact matrices of Table 10 together with the inter

pretive structure (Figure 2) of policy-action options. From Table 10A
 

one sees that the cluster of policies identified by the letter B are
 

significantly impacted by'almost all of the highest ranking technologies.
 

Looking at the interpretive policy structure of Figure 2, one sees that
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the cluster of policies § appear on the top left hand side of this
 

map and they do not seem to be supportive of any other policy-cluster.
 

Policy-cluster B is what one of the participants referred to during
 

the workshop as the "motherhood" cluster. Interestingly enough, the
 

majority of the workshop participants identified significant impacts
 

between the set of high ranking technological innovations and policy

cluster B. However, according to the interpretive policy structure of
 

Figure 2,the "motherhood" rluster cannot "propagate" support among the
 

other policies and generate a multiplier effect towards the achievement
 

of the LDC development objectives. It should, however, be pointed out
 

that these interpretations are only illustrative of the dominant "men

tal model" among the workshop participants and they do no necessarily
 

represent empirical data verification.
 

Group Learning
 

The structured group discourse employed in this workshop promoted the
 

sharing of information and perceptions held by individual group mem

bers. The lists and maps that were produced at intermediate points in
 

the process captured and documented both the collective wisdom and the
 

consensus views of the groups. Further, these lists and maps helped
 

to focus attention and sharpen the discourse about the real complexities
 

inherent to the development problematique. The group learning that
 

took place in the process of generating sharing ideas and discussing
 
e i/
 

the lists and maps was reflected in the dialogue among the participants
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that took place during the morning of the last plenary session. Some
 

selected quotes from this dialogue are anonymously included in this
 

section for illustrative purposes:
 

On the problematique
 

Group A:
 

* 	The question that was put before us was "What are the object

ives of LDC's for the '80's and '90's?"; this suggested that 
we had to think as if we are them,and to some extent we were 
unconfortable with this role. We defined it partway through 
as being the goals or objectives of the majority of LDC's, be
cause somebody would come out and say, "well, now, there is 
Brazil and then there is Taiwan, and how do you lump them to
gether?" To some extent, as you will see when we come around 
to our map, I think we did adopt some of the thought proces 
ses of the LDC thinkers.
 

Group B:
 

* 	What I find interesting, especially in the light of the con

versation we're having here, is that we finally broke down 
and got terribly candid with one another in Group B and said, 
well, basically, you know, the real barriers are the politi
cal barriers, or if you want to call them that, "soft tech
nology" barriers. The real problem is the way in which people 
have themselves organized here. That surfaced right away. We 
agreed that it was heresy and decided to proceed and be heretics,
 
because that was our perception of the problem.
 

On the LDC Objectives
 

Group A
 

* 	We-started out with the identification of barriers to develop
ment, our perception of what inhibits the development process. 
Having identified those, there was an inevitable tendency to 
identify the removal of those barriers as an objective. But then
 
we said, "Is that the way the LDC's look at it?" and many times
 
it wasn't. The very things that we listed as being development
 
barriers, the removal of which would obviously be effective ,
 
turned out not to fit because LDC perceptions weren't the same
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as ours as to what the barriers are. So we .e shifting back
 
and forth from role-playing LDC's and their way of looking at
 
the problem and our own notion of what's holding up the process
 
which should be removed, and we constantly bounced back and
 
forth. And I think we've got a lot of muddle out oc it as a
 
result of it, and I'm not saying that critically --I do not
 
see how you can clearly put those two things together. But you
 
see the results of that when you look at the structure we gen
erated. Part of the time we were trying to move barriers that
 
we think inhibit development, the other part of the time we were
 
trying to act like the planning agency in Lower Slobovia.
 

On 	AID Policies
 

Group B
 

* 	 We generated this list of policies, Table 7, including the in

famous policy # 1, i.e. allocating U.S. aid according to multi
ple criteria, those criteria being LDC need, effectiveness of 
resource utilization, and distribution of benefits to low-in
come groups. Who can argue with God and motherhood as long as 
nobody defines either? And that accounts for the extraordinary 
popularity of that particular policy-option. We talked about 
it and decided that a certain fuzziness was desirable and be
cause as we could all define it for ourselves, we found it to 
be, at one and the same time, terribly plausible and terribly 
desirable. But as we went through the plausibility ratings of 
the other policies in our list, we all became quite aware of 
something, and that was that the "status quo" was doing mar
velously on the plausibility scale; at that point of our dis
cussion, a positive epidemic of candor emerged and we admitted 
that the plausible was not necessarily desirable, so we went 
through the list of policies again and did a desirability rat
ing as well -- and we noticed that there is a certain lack of 
congruence on a great number of these; some of the convention
al wisdom did not turn out terribly desirable, although it 
turned out terribly plausible; and some of the desirable,did
 
not turn out terribly plausible, and that wasn't surprising.
 

In terms of these policies here it's important to recall that
 

we did not agree among ourselves that all of these were good
 
or desirable. Indeed, at one point we got to a discussion where
 
we had to clarify the fact that the question before the house
 
was "Did you understand the error ?" rather than, "Did you con
cur in the error?". There were differences here among us. So
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that's one of the things you would want to do, if you had more
 
time to go through several iterations, is sort out those areas
 

where there is a high degree of consensus as to the desirabil
ity of the particular policy, versus those where there's a great
 
deal of turbulance.
 

On Constructing the Maps
 

Group A -- LDC Objectives
 

* 	 We obviously proceeded first by attempting to see what sort of 

relationships Objective 1 had with each of the rest and quick
ly came to an understanding that we didn't have to answer all
 
870 pairwise questions, because if X relates to Y positively
 
and Y relates to Z positively, you can infer that X relate3 to
 

Z in the same manner. As we were proceeding with this voting,
 
we had some further clarification, both on the subject matter
 

of our thirty objectives, but also we came to a clarification
 
in our mind about what "will support" meant, and actually if
 

we went back and did another round of voting, I think we might
 

come out slightly different because in the beginning, in the
 
earlier voting, "will support" was generally inferred to mean
 

by most of us as any positive relationship. We were unhappy
 

at the question of intensity because some of the relationships,
 
although seemingly positive to many of us, looked inconsequen
tial or thin or weak. So we did adopt a rule or definition that
 
"will support" means "will probably", but also means that it
 

will have a strong or significant positive effect.
 

* 	But the interesting thing about the technique (ISM) is that none 

of us can think to the nx(n-l) on each of these. So what we real

ly do is surface the implications of the value judgement that we
 

ae expressing, and that's a very interesting thing to do. No
 

matter how you sandbag that, you're never going to sandbag it
 

to the nx(n-l); and it seems to me that a further iteration with
 

your trying to sharpen up a particular value judgement as you go
 

through, would enhance rather than downgrade the process.
 

Group B -- AID Policies
 

* 	Our definition of support, if I understand yours correctly, was 

different; if the relationship between two policies was simply 

neutral or if you could argue that one would derog te the other
 

we-went negative. So support hL1 to have at leat some suggestion
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of positive support and it could not have in it the possibility
 
of derogation. If it did, it was rejected. We then generated
 
our map, which tells me all sorts of interesting things, and the
 
more I look at it the more interesting I find it.
 

* We then went on to the process, exactly as Group A did. I think 

our first comparison between two policy elements took us 40 min
utes or something -- we had sort of a marathon debate. The real
 
question was how do you deal with this fuzzy notion of need and
 
efficiency (i.e., policy element No.1) and so forth, but after a
 
while we found ourselves grappling with it, if not happy with it,
 
and it seems that the real virtue was in the fuzziness, that we
 
were able to render a more consistent set of judgements because
 
it was less well defined and allowed for more intuition. I only
 
came to that conclusion this morning -- yesterday I was still un
happy with that fuzziness, and today I see a certain virtue in
 
it --maybe I'll change my mind again tomorrow. I'm obviously not
 
speaking for the whole group here, that's my own impression of it.
 

On Interpreting the Maps
 

Group A -- LDC Objectives
 

Some of the 30 objectives received support only, and basically
 
three major ones were only "givers". Logic might suggest that
 
these could be considered prime movers or key elements that
 
"trigger" development without having themselves to be triggered
 
by some other development activity. Actually, when the map came
 
up this way, we were a bit surprised at these three objective
clusters. On reflection, however, we all saw a kind of logic to
 
it that was consistent with what obviously was in our minds as
 
implicit understanding, although the exercise had led us in the
 
direction that caused us to forget it. The three that were the
 
prime movers are "Societal Reform", "Utilization of Natural Re
sources" , and "Redistribution of Land". (See Figure 1)
 

Group B -- AID Policies 

"Involving LDC and donor countries in policy formulation" - that's
 

one of the pieces of conventional wisdom, but I am not surprised
 
to see it jp there as being supported, rather than supporting .
 
(See Figure 2). By the way, if I read your map correctly, (Fig.

1 ), you come to about the same conclusion on your cluster at the
 
top -- minimizing the influence of Developed Countries by such ob
jectives as "Encouraging LDCs ability to plan, execute and eva
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luate programs" -- as being supported rather than supporting
 
other things. Whereas if you look at the bottom - where the real
 
activity is going on,it breaks out very interstingly in two main
 
thrusts: (a)the basic sort of non-AID type things support el
ement 14, i.e. supporting stabilization of LDC foreign exchange
 
income"; and (b), the basic AID type resource activities - 1 ,
 
3 , 4 , and 6 - which we considered both possible and probable
 

-supported elements 15 , namely, would you believe, higher bud
gets for ourselves to go do all of these things. The judgement
 
does not amaze me at all. Policy 15, in turn, supports all of
 
the other things.
 

" 	By the way, and I don't think it was self delusion here, but I
 

find it interesting that, if you look on the right side at the
 
bottom (See Figure 2) you will find policies 1 , 3 , 4 , and 6
 

-which means they rated very high on the plausibility-desirabi
lity index -- as being really quite supportive here, which sug
gests.'that the plausibility-desirability rating also had im
plicit some sort of an effectiveness judgement right from the
 
outset.
 

On 	the Development Process_
 

* 	 A type of implication that ranked very high in our minds, the 

desire of LDCs for decreasing their dependence and asserting 
themselves in world affairs, controlling their own resources 
and technology, seeking greater positions of influence within 
the internaLional community. This will be, as it is now, an 
increasingly dominant theme in the next decade, and AID will 
have to deal with it. So what we might call "The Age of Pat
ernalism" is coming to an end.
 

" 	Again,, looking at Table 5, under "internal", the degree of
 

sovere~gnity versus economic development, we clearly recognized
 
and admitted to the fact that there is a conflict here between
 
economic development and sovereignity in most of the LDCs,
 
simply because of their very size. That is, you have a real
 
conflict between the expressions of sovereignity that the 77
 
countries currently are making, and the need to have large
 
viable markets for modern industrial/technological rationale
 
to be fully beneficial.
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IV. SIGNIFICANCE OF RESULTS
 

TA Framework
 

As mentioned in the Introduction, the principal purpose of the
 

Technology Assessment Workshop design was to generate in a participatory
 

mode a policy-oriented context for technological forecasting and assess

ment suitable to the AID policy needs. A plausible technology assessment
 

methodology was presented to the Workshop participants during our initial
 

orientation session of the first Workshop day, as well as 
 at the final
 

day reorientaion session. It is shown as Figure 4, titled "Methodological
 

Framework for a Policy-oriented Futures-Creative Technology 
 Assessment".
 

The various steps identified in this Figure are also listed and elaborated
 

on in Table 11, titled "A Methodology for a Policy-Oriented Futures Cre

ative Technology Assessment".
 

By employing group meeting techniques, the Workshop participants
 

were able to work their way through steps 1,2, 3, and 4 of the methodology
 

presented in Figure 4 and Table 11. 
 For example, as shown in detail 
 in
 

Appendix B, the Workshop participants used Brainwriting Pool technique to
 

identify the barriers to development. This clearly represents an activity
 

described in Step 1 of the plausible TA methodology. The participants
 

were involved in further elaboration of Step 1 as they generated a list
 

of objectives (Group A), 
and policy options (Group B). Durinq the inter

active process used to generate the "objective map" shown in Figure 1, 
as
 

well as the policy option map shown in Figure 2, they were engaging in an
 

implicit implementation of Step 2 of the methodology as they shareIperson

al perceptions and historical experience with similar problem situations.
 

* 
Figure 4 and Tablellare reproduced from S.R. Arnstein and A.N. Christakis,

Perspectives on Technology Assessment, Science and Technology Publishers,
P.O. Box 28, Newton, Mass. 02168, pp 197-199.
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Table 11A Methodology for aPolicy-Oriented,
 
Futures Cieicic I echnology Ass,',snent
 

i. 	 Define the problem area in reirms of objecti es, issues, and policy options. 

2. 	 Review historiLal e\perience with similar problem situations 

3. 	Identify and describe a set of technological nucro-alternattives and innova
tions to be assessed. 

4. 	 Identify and describe external future changes which may affect the prob. 
lem area. 

5. 	DMvelop as specific as possible asystematic procedure (amodel) for organ. 
uing and interrelating the elements of the problem area as described in 
Steps 1,2, 3, and 4 above. 

6. 	Def'lop a serics of baschne futures using the model(s) with and without 
the iniovation(s) being assessed, assuming a virtually constant external 
environient 

7. 	 ldentlfy and describe possible impacts of important external changes on 
the structute of the model(s) 

8. 	 Identify and describe the relevant decision-making apparatus and the 
parties at-interest that (a) will be impacted by the inno~ation(s) being as
sessed, and (b) can also influence the stream of policy choices. 

9. 	 Interact with parties at-interest to obtain their perspectives 

10. 	 Identify a set of "important" futures in the sense that these futures in. 
clude a desirabdttyv criterion, as a result of tlhI step Lertain changes in the 
structure of tle model(s) may be required This is the specifically futures
creative step of the methodology Repeat Step 9. 

11. Perform a series of sensitivity analses with the model(s) by evaluating 
changes in outcomes as a result of individually perturbatirg the variables 
most susceptible to Lhange in the future. 

12. 	 Use the results of Steps 6, 7, 9 and 10 to identify the potential impacts of 
"important alternative futures" (i e., composite scenarios resulting from 
combinations ot innovati~e ncro-alternatives, external changes, and vari. 
ations in the structure of the model) 

13. 	 Evaluate the 111lats of the composite scenarios separately in terms of 
significant attributes and out,.omes Repeat Step 9. 

14. 	 Specify a range of alternative strategies for public and pri~ate policies in 
order to increase the social acceptability of the technology assessed 
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During these discussions, the participants had to bring into the discourse
 

their experiences with similar problem situations, going all the way from
 

South America,to Africa, to Asia, their experience extending both in terms
 

of geographic space as well as time perspective, since some of the Workshop
 

participants have been with AID for 20 or more years. 
These two steps
 

delineate the boundaries and the policy context for the more detailed
 

assessment of alternative technological innovations.
 

In initiating Step 3 of the candidate plausible methodological frame

work, namely, identification and description of a set of technological
 

micro-alternatives and innovations to be assessed, the participants engaged
 

in another brainwriting pool the detailed results of which are included
 

in Appendix D. 
The main purpose of doing this step was essentially to
 

sensitize the participants to the generation of pertinent technologies,
 

even though it was felt from the outset that those technologies might not
 

necessarily be the most critical ones to be assessed in the context of the
 

boundaries delineated in Steps 1 and 2. Nevertheless, it appears to be
 

highly desirable for individuals in the policy-making environment to
 

brainstorm on alternative technological innovations, and to generate a
 

preliminary technology-innovations-data-base that can subsequently be
 

expanded and elaborated through the utilization of particular technological
 

forecasting experts. 
As we will discuss later in the Workshop evaluation
 

section of the report, this methodolcgical step was perceived by the
 

participants as being the least useful and significant from their stand

point, primarily because they felt they were not sufficiently knowledgeable
 

vis-a-vis plausible and feasible technological innovations for the decade
 

of the '80's.
 

-2-
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The fourth step of the candidate plausible methodology, namely,
 

identify and describe external future changes which may affect the problem
 

area, was not explicitly addressed by the Workshop participants. However,
 

in generating policy options for the U.S. in support of the LDC develop

ment objectives, some attention was paid to the kind of alternative
 

scenarios that were discussed in the Hudson Institute concept paper that
 

was circulated to the participants in advance of the Workshop. During the
 

consideration of alternative policy options for the U.S., 
a number of non

technological future events were brought up by the participants, such as
 

climate changes, mineral cartels, bilateral alliances by the Less Developed
 

Countries, etc., 
all of which may have an impact on LDCh development
 

objectives as well as AID policy-action options.
 

Participants' Feedback
 

An evaluation sheet shown as Appendix E was distributed to the
 

Workshop participants at the end of the final session in order to solicit
 

their feedback regarding the process and the outcomes generated during
 

the five-day Aorkshop.
 

In terms of the overall meaningfulness of the Workshop , and
 

assuming that a score of 1 corresponds to "not very meaningful" and a
 

score of 5 "very meaningful" the average score over the fourteen part

icipants present for the evaluation phase came out to be 3.64. 
 In in

terpreting some of the comments made by the participants, we can arrive
 

at the following overview regarding the overall utility of the Workshop
 

process:
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(1) 	Some participants felt that the process was enlighten

ing and that it clarified the relationships among ob 

jectives, policies and technological innovations. How

ever, 	they also pointed out that it is yet premature
 

to clearly define the role of TA in the context of the
 

development process.
 

(2) 	Most participants became more appreciative of the com

plexity of the policy analysis process, and also of the
 

diversity of relevant perspectives.
 

(3) 	Some participants were impressed with the process and
 

techniques for idea generation but felt that they were
 

not sufficiently exposed to an appropriate TA method

ology. In particular, a number of participants would
 

have liked more emphasis put on the identification of
 

a set of technological innovations that could impinge
 

on the development process.
 

(4) 	Most participants appreciated the opportunity to inter

act with their colleagues in a structured group meeting
 

and to get a better grasp of their ideas regarding the
 

implications of alternative technologies on development.
 

(5) 	Some participants expressed their skepticism regarding
 

the likelihood of involving policy-makers in a similar
 

process of participatory policy exploration because of
 

their time-constraints and their reluctance to engage
 

in value-sensitive discourse.
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(6) 
A significant number of participants were uncomfortable
 

with the lack of specificity in terms of focusing on a
 

particular geographic region or a group of LDC's with
 

common characteristics.
 

The participants were also asked to provide a utility measure
 

for the various outcomes of the Workshop on a scale ranging from 1
 

£useless) to 5 (very useful). 
 The results of this evaluation are
 

shown in the table below (the average is underlined):
 

Useless Very Useful
 

--The "problematique" 
 12 3.15 4 5
 

--The lists of:
 

o LDC objectives 1 3.53
2 4 5
 
o U.S. policy options 
 1 2 3.14 4 5
 

--The maps of:
 

o LDC objectives 1 
 2 3.57 4 5
 
o U.S. policy options 
 1 2 3.30 4 5
 

--The list of pertinent

technologies 
 1 2.50 3 4 5
 

--The general group dis
cussion and information 
 1 2 3 4.35 5
 
sharing
 

With regard to the participants'perceptions of the most reason

able next step for AID to follow in the area of technology assessment,
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most participants perceived the need for another iteration in or

der to refine the policy-oriented context that was generated through
 

this initial Workshop. A number of participants recommended repeat

ing the same process with (a) a group of technological experts, (b)
 

a group of LDC planners, and (c) a group of students attending the
 

three-month Development Studies Course. Another participant felt
 

that such a question could not be answered because , as he put it,
 

"there is little real communication with the top in AID". Also, a
 

number of participants considered the approach very useful, provided
 

they were given more time in order to explore some of the facets of
 

the problems involved in greater depth. As on participant expressed
 

it, "It is important to stress that this was a severely time con

strained first run".
 

In terms of the specific workshop tasksmost participants were
 

unhappy with the task dealing with the generation of pertinent tech

nologies through the brainwriting pool technique. They thought of
 

this as being the weakest link of the methodological approach pri

marily because (a) not adequate time was allocated by the staff to
 

this taskand (b)because the participating AID officials could not
 

be expected to possess reliable expertise in terms of prospective
 

technological innovations.
 

The participants unanimously enjoyed the part of the Workshop
 

process that was allocated to reporting and exchanging information
 

between Groups A and B. Some even felt that it would be interesting
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to reverse tasks, i.e. have group A generate policy-action options
 

and group B explore LDC objectives and perform one more iteration
 

in this fashion. One participant thought that the techniques em

ployed for structuring the discourse were very useful in terms of
 

improving the communication between the two groups when they met to

gether during the final day of the process. Another participant, on
 

the other hand, expressed the opinion that the techniques and the
 

ratings of objectives and policies "got in the way so that no in

depth exploration of the problems was attempted".
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Further Actions
 

Assuming that the methodological framework sketched in Table 
11
 

and Figure 4 is reasonable and appropriate for conducting technology
 

assessment for development, we can envision at this point a number of
 

additional actions to be uadertaken by AID in elaborating the findings
 

and outcomes of the Workshop.
 

The primary action is for AID to institute mechanisms for enhancing
 

communication between "technical experts" and "policy-makers". Organiza

tion theory as well as practical experience suggests for the establishment
 

of "task forces" for dealing with complex issues which cross traditional
 

internal (or external) institutional boundaries. 
To be successful, the
 

establishment of "Task Force for Technology Assessment and Development"
 

should have broad representation, be attended by individuals who are
 

committed to some explication of the goals or task, and be supported by
 

adequate staff to schedule and facilitate task force meetings, as well as
 

to collect data an erform appropriate studies at the direction of
 

the task force members.
 

The Workshop described in this report should be considered as a proto

type of the kind of focussed and structured activities that could be per

formed at regularly scheduled meetings of the task force.
 

The methodological framework of Figurei 
could serve as a process
 

guideline to direct the specific activities of the Task Force as more
 

refined positions, perspectives, and data appear.
 

A possible sequence of conceivable activities deriving from the method

ology are indicated here:
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o 	Conduct a cross-support analysis of LDC objectives and
 

AID policy options to establish the degree of interdependence
 

between objectives and also to produce a relative weight for
 

each objeftive.
 

o Identify a set of performance indicators suitable for assessing
 

the degree to which the LDC objectives are achievable.
 

o 	Conduct a cross-support analysis to eetablish 
the degree
 

of interdependence among the performance indicators, producing
 

a 	relative weight for each performance indicator.
 

o 	Determine recent and present values of these performance
 

indicators and make qualitative forecasts for the decade from
 

1980 to 1990.
 

O 	Identify external societal events (bohh at the jlobal and 

national scales) that will affect th~progress towards satisfying 

the LDC and AID objectives. 

o Identify a set of technological innovations particularly
 

relevant to LDC objectives and AID policy options, and use
 

a panel of experts to refine the reliability of these forecasts.
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o 	 Describe in standardized format the effect that plausible
 

future technological, economic, social, political, or legal
 

events could be expected to nave on AID programs or policies,
 

describing each event in terms of changes to the performance
 

indicators for LDC objectives identified above.
 

o 	 Develop through the use of an appropriate consultant a
 

systematic procedure, or a model, for organizing and inter

relating the elements and facets of the "development problem

atique" as described in the tasks and activities incorporated
 

in the methological framework and in the list enumerated here.
 

o Employ the model to generate a series of baseline futures with
 

and without the technological innovation being assessed, and
 

assuming a virtually surprise-free external environment.
 

o, 	Identify a set of important futures in the sense that these
 

futures include plausibility/desirability criteria.
 

o 	 Develop an AID policy-capturing instrument by generating 20 to
 

25 composite scenarios incorporating the major impact factors
 

from the cross-support matrices and analyses performed up to
 

this point.
 

In our view, the activities described above will help to refine the
 

policy-oriented context that has been generated so far through the initial
 

Technology'Assessment Workshop, and will also establish the methodology
 

for doing specific technology oriented assessments that can relate to
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the specific needs of the Agency for International Development. It will
 

also 	be useful to recognize at this point that, unless a taxonomy of
 

countries is employed, it is extremely difficult to differentiate which
 

technologies are particularly suitable and should be assessed within a
 

particular cluster of developing countries. 
 This 	point was extensively
 

brought out during this Workshop in the sense that a number of participants
 

could 	not describe the "problematique of development" in generic terms,
 

and they felt strongly that developmentilcan only be addressed in the
 

context of the particular country situation or at a regional-geographic
 

level, and should be culture-specific. It is, however, our feeling that
 

some 	of the actions delineated above can still be useful at the levelof
 

generalization that does not distinguish among developing countries.
 

More specifically, on the basis of the results obtained so 
far
 

and the participants collective feedback to the workshop process, we can
 

make the following suggestions for further study:
 

(1) 	It appears useful to institutionalize a conceptual and meth

odological framework for the conduct of Technological Asses

ment studies within AID.
 

(2) 	AID should consider engaging in international (region-spe

cific) TA studies in partnership with the affected parties

at-interest.
 

(3) 	Implementation of a TA approach within AID could gradually
 

lead to region-specific "appropriate technologies" and the
 

identification of the role the private and public sectors
 

can play in the research,development, and implementation of
 

the appropriate technologies.
 



Appendix A
 

This appendix contains brief descriptions of
 

the group meeting techniques that were em

ployed during the workshop to facilitate and
 

structure the generation of ideas among the
 

participants:
 

o Brainwriting Pool
 

o Nominal Group Technique
 

o Interpretive Structural Modeling
 



A.
 

1. NAME 	 Brainwriting Pool.
 

2. CAPSULE DESCRIPTION Brainwriting pool is a method for 
generating ideas about some question 
within n small group. 

3. 	TYPICAL PRODUCT OR RESULT The product is a list of ideas about 
the question, possible answers, 
comments, etc. 

the ideas of other
4. 	INTERmEDIATE RESULTS Each member sees 

members, and each member contributes
 
his own ideas. 

5. NU ER OF PEOPLE INVOLVED 	 Minimum: At least four people. 

Maximum: Any number of groups can
 

work in parallel if sufficient
 
facilities are available, but no
 
more than eight should work in any
 
one group.
 

6. 	FACILITIES REQUIRED Each group needs a table that will
 
accommodate up to eight. Standard
 
size paper and pencils are needed.
 
Optional use of a large pad or
 

blackboard for displaying results to 
all members is often desirable, but 
is not necessary.
 

7. 	TDIE REQUIRED Minimum: Four people working 15
 
minutes, for a total of 1 man-hour.
 

Maximum: With optional discussion
 

allowed, 2N man-hours, where N is
 
the number of participants. 

8. COST (excluding travel) 	 Minimum: About $50. 

Maximum: $60 x N, where N is the
 
number of pa ticipanLs. 

9. 	 APPROPRIATE CONDITIONS FOR USE Use whenever there is a need for 
quite a few ideas about some 
question, and it is appropriate to 
obtain these from a number of 
individuals working together at 
one location.
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10. 	 OUTLhNE OF MIETIIODOLOGY, PROCESS, A. Formulate the question to whirh
 
the group is to respond.
TECIU4IQUE, ETC 

B. 	 Gather tile group around a table, 

or split into several groups as 

indicated above.
 

C. 	There is no conversation during
 

the 	process.
 
on a
D. 	Each person writes a few ideas 


page, then puts his page in the 

pool, and draws another partially 

filled page from the pool.
 

E. 	 After reading what is written on the 

page from the pool, the person 

writes additional ideas on the page 

and returns it to the pool. 

F. 	The process continues until each
 

member has read everything in the
 

pool and has no further ideas to 

contribute.
 

G. 	 (This and succeeding steps are
 

optional.) If there are several
 

groups, the product of each group
 

is given to another group.
 

H. 	Each group edits the product of
 

another group to eliminate 

redundancy and improve clarity.
 

I. 	Each group presents to a plenary
 

session their version of what
 
another group produced.
 

J. 	Discussion follows for clarification.
 

llorst Geschka, Battelle-Frankfurt
11. PERSONS FAMILIAR WITH 
David Malone, J. D. Gammell,
METHODOLOGY, PROCESS, 

Gladys Johnson, J. N. Warfield of
TECHNIQUE, ETC 

Battelle-Columbus.
 

A. Van de Ven and A. L. Delbecq,
12. 	 REFERENCES 

"Nominal and Interacting Group
 

Processes for Committee Decision-Making
 

Effectiveness", Journal of the Academy 
of Management. 

A. 	Meeting of Central Ohio Transit
13. EXAMPLES OF USE 

Authority Boaro, fall, 1974, to
 
generate list of possible objectives
 
for the Authority.
 

B. 	American Management Associations
 

Senior Management Program, fall, 1974,
 

to generate ideas for motivating
 

successful young executives.
 

C. Academy for Contemporary Problems,
 

Urban Leadership Roundtable, to generate
 

potential ingredients of national urban
 
growth policy.
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1. NAME 	 Nominal Group Technique.
 

A method for focusing a group discussion
2. 	CAPSULE DESCRIPTION 

on a specific question(s) and generating
 
ideas or answers in a short time.
 

3. TYPICAL PRODUCT OR RESULT 	 The product is a list of ideas about the
 
question(s), possible answers, causative 
factors, priorities.
 

4. INTERMEDIATE RESULTS 	 Each person can contribute anonymously 

but discuss ideas of everyone. 

5. NUMBER OF PEOPLE INVOLVED 	 Minimum: At least four people. 

Maximum: Approximately 8-12 without
 

dividing the group into subgroups.
 

6. FACILITIES REQUIRED 	 Each group needs writing space where
 
they are together yet not clustered. 
StandArd paper and pencils are satisfactory 
A large pad (flipcharts) or blackboards
 
for displaying results are useful. 

7. TIME REQUIRED 	 Minimum: 1 hour.
 

Maximum: Approximately two days although
 
sessions could run longer.
 

8. COST (excluding travel) 	 Minimum: $350.00
 

Maximum: Approximately $5,000.00
 

9. APPROPRIATE CONDITIONS FOR USE 	 When there is a need to rapidly draw out
 
foremost ideas from a group about some 
question, and it is desirable to obtain
 
these from selected individuals meeting 
together at one location.for a day or two. 

10. 	 OUTLINE OF METHODOLOGY, PROCESS, A. Formulate question(s) to which the 

TECHNIQUE, ETC. group is to respond. 
B. Gather paiticipants into groups of
 

8-12 	or less (down to 4) with 
writing facilities at hand. (The
 
balance assumes one group. The
 
process is somewhat flexible.) 

C. Require each person for a specified
 
period to write ideas on a page. 
Allow no exchange of ideas or
 
discussion.
 

http:5,000.00
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10. 	 OUTLINE OF METHODOLOGY, PROCESS, D. Collect the ideas and list thein at 
random on flip charts or blackboard.TECHNIQUE, ETC. (CONTINUED) 


E. 	Discuss ideas for clarification and 
understanding only for a specified 
time. 

F. 	Have each person on paper vote to 
rank ideas. Collect votes and mark 
consensus on flip charts. 

G. 	Discuss voted rankings and ideas 

listed for a specified time. Permit 

limited debate. 
H. 	Vote again on rankings. Collect
 

votes and correct ranking.
 

R. Kessler and L. Smith, Battelle
11. PERSONS FAMILIAR WITH 
Regional Centers. David Malone, J.N.
METHODOLOGY, PROCESS, 

Warfield of Battelle-Columbus.
TECHNIQUE, ETC. 


Van 	de Ven and A. L. Delbecq, "Nominal
12. REFERENCES 

vs Interacting Group Processes for
 

Committee Decision-Making Effectiveness", 
Journal of Academy of Management. 
Van 1Ie Ven and Delbecq, "A Group Process 

Modef for Problem Identification and 

Program Planning", Journal of Applied 
Behavioral Science, Vol. 7, No. 4. 

ACP 	Urban Leadership Roundtable,
13. EXAMPLES OF USE 

BRCP-1974 Forest Research Council
 

(Georgia) Prioritizing FRC Program,
 

1974 Georgia Tech-Technology Assess.
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1. NNME 	 Interpretive Structural Modeling 

2. CAPSULE DESCRIPTION 	 A computer-assisted method whereby a 
group strucLures a set of ideas in terms 
of a selected, relevant, type of relation 
among the ideas 

3. TYPICAL PRODUCT OR RESULT 	 A "map" of the structural relation among
 
the ideas in the set. 

4. INTER11EDIATE RESULTS 	 A sharpening of the ideas in the set. 
A considerable amount of productive
 

exchange among members of the group, which 
expands perceptions of relations among 
the ideas being structured.
 

5. NU1,BER OF PEOPLE INVOLVED 	 Mode 1. No Observers. 

Can have only one person, but normally
 
would range up to eight. 

Mode 2. Observers.
 

Same as Hqde 1, except that the 	number of 
observers can be very high. For example, 
with suitable arrangements, a television 
audience can view tha exercise and 
learn from the discussion that goes on. 

6. FACILITIES REQUIRED 	 Mode 1. With no observers, what is 
needed is a suitably programmed computer,
 
an input device connected to the computer
 
(by remote telephone line), a set of 

TV display units for the computer to 
communicate with the participants, a group 

leader, a data manager who handles information 
flow to the computer, and a comfortable 
working environment for the group of 
participants.
 

Mode 2. Additional space for'observers, 
and display units they can see, or appro
priate facilities for remote telecasting./) 

7. 	 TIE REQUIRED Variable, depending on Lhe amount of 
preparation, the difficulty of the problem, 

the number of participants, and 	the
 
reliability of the equipiient and data 
manager. Can take as little as 	 30 minutes 
on simple exercises, and can consume 
several sessions ranging from 2 to 4 

hours each. 
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Cost par hour 	is about $30 to $40 for
8. 	 COST 

equipme-nt, plus the cost of time of the
 

participants, if Mode 1 is used. If
 

Mode 2 is used, costs would be considerably
 

higher, if telecasting is used.
 

Use 	when a set of ideas is available, and
 9. 	APPROPRIATE CONDITIONS 

there is a need to understand better how
 

these ideas relate to 	each other. 

A. 	Start with a set of elements (ideas)
10. OUTLINE OF HETIODOLOGY 


germane to some learning theme. 
B. 	 Determine a type of contextual 

to elements,relation relevant these 
used to develop a structure.
which can be 


C. Determine whether 	 the contextual 
relation appears to be transitive in
 

methodcharacter. If it is not, the 

does not apply.
 
D. 	 Supply the element set and relation 

to the computer. 
E. 	 Arrange the facilities and collect 

the group.
 
F. 	 The computer puts questions to the 

group, to which the group responds. 

Majority voting is used to determine
 
computer questions.responses to the 

The 	 computer structures the collectiveG. 

responses.
 

H. 	 The element set is sharpened as the 

process proceeds.
 
1. 	The computer-generated structure is
 

corrected, using computer assistance.
 

J. 	 If the structure contains cycles, 

further attention may 	 be given to the 
The
fine structure of the 	cycles. 


computer can assist in this process.
 

If desired, the cycles themselves mayK. 
be partially structured, by working 
with a subset of cycles called 

geodetic 	 cycles. 
is to explain theL. 	 Documentation written 

structures evolving from this process.
 

Christakis, A. Sage,
11. PERSONS FAMILIAR 	 WITH THE D. Malone, A. 

R. Waller, J. 	Warfield, K. Kawamura,
HEVODOLOGY, PROCESS, 

and others.
TECHNIQUE, ETC. 


J. N. Warfield, Structurin Complex12. REFERENCES 

Systems, Battelle Monograph No. 	 4, 
April, 1974.
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Nunprous exnmples will appear in13. 	 EXAMPLES OF USE lBatt~elle Mlonograph No. 4), 

Portraits of Complexity, edited by 

H. M. Baldwin, to appear in April, 1975. 



Appendix B
 

Barriers to Effective Development
 

This Appendix contains the transcript of the ideas
 

a
and comments generated by the two groups during 


efbrainwriting pool session on "Barriers to the 


Each separate paqe
fective development of LDCs". 


represents one particular sheet of paper as gener

ated by the participants during the brainwriting
 

process.
 



o 	Lack of understanding of basic relationships, (e.g., cause-effect,
 
time, space, etc.) by all but a small decision-ra)-ing modernizing
 
elite.
 

o 	Low educational level of overall population - illiteracy, etc.
 

o 	Absence of experience with - or desire to use - democratic or other
 
consensus-creatinq procedures.
 

o 	Doubt that dcemocratic or consensus-creating procedures are essential
 
to development. Evidence points the other way. (Maybe not even
 
appropriate.)
 

o 	Continuing high infant death rates, high levels of disease -
especially among children.
 

o 	Most LDC farmers work less than half the number of hours per year
 
than I do -- either because opportunity is not organized or they
 
perceive no need to do so.
 

o 	Lack of incentives for "the poor majority".
 

o 	Political processes that stress resentment, env,, exploitation
 
rather than possibilities for constructive action.
 

o 	Competition and conflict among donors which may lead to overloading
 
the local LDC circuits and eventual brea'dow,% not merely of specific
 
development activities but also of attitude- required to sustain
 
development efforts.
 

o 	 Within the next decade, we will see expanded use of terror as a tool 
used by minorities. (Translate "minorities" to include "poor".) 

1-a 
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o 	Lack of agreement among the various elements of L"C's on their goals
 
and the frequent mismatch between U.S. priorities and those of the
 
LDC.
 

" 	Unfilled basic needs - i.e., malnutrition, poor health, inadequate
 
housing.
 

" 	Perceptions by LDC rulers and populace that development depends 
on
 
external factors -- dependency, exploitation, "imperialism", etc.,
 
rather than on their own organization and effort.
 

o 	I agree that this is a problem, but I expect significant changes in
 
the next decade. The age of paternalism and dependence is waning;
 
there should be upsurge of feelings of self-reliance coupled with
 
increased confrontation with developed countries on North-South lines.
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o 	Structure of international economic and political relations geared to
 

further the needs and interests of DC's and, in case of conflictinq
 
interests, to discriminate against LDC's.
 

" 	Paternalism may be waning or out of favor, bitt "dependency" or inter
dependency certainly is not. If anything, OnC's are now (and in
 
future will be even more) dependent on external factors over which
 
they have little or no control.
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Lack of indigenous expertise for technological development.
o 


Lack of capability for indigenous generation of technologies
o 

which are suited to the conditions of the country. Increased
 

rely on Western or imported teclinology.
reluctance to use or 


o 	Unsuitable training provided by donors to the potential LDC
 

technical and decision-making elite.
 

--	that is, seeing only the one true
o 	Ideological simplicity 


path, whether it be Fabian, Marxist, or laissez-faire.
 

Cultural patterns that impede cooperative or complementary
o 

group activities - tendency in many LDC cultures to pursue
 

individual self-interest; ethic of "group improvement" not present.
 

o 	Poverty and increasingly disparate incomes will force people
 

(poor) into highly self-oriented actions - crime, etc., example:
 

Jamaica.
 

o 	Some cultural patterns, such as the extended family, protect and
 

support inefficiencies and laziness.
 

o 	This also can (and often does) present a challenge to Peet responsi

bilities and this spurs effort and promotes efficiency, solf

reliance and other qualities fully compatible wi h development.
 

Yet, a problem with which I believe LDC's will increasingly try
o 

to grapple is that their traditional Lifestyles may bo more
 

conducive to human society and happiness than the Ilestern styles
 

of society. My pessimistic view (and I'm not always pessimistic)
 

is that the "flaws" of modern, Western style development will become
 
Hence LDC's may begin to
increasingly apparent in the next decade. 


(or try to retain) traditional
seek alternative styles which embrace 


values. This is part of a pattern of diverging LDC and U.S. interests
 

(or diverging relevance of U.S. to LDC problems).
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1 - I, 

o 	Exponential increase in population.
 

o 	The coming radicalization of the peasantry.
 

o 	Continuing inability to significantly increase food supplies
 
coupled with increased dependence on U.S. -nd other developed
 
countries for food.
 

o 	Administrative and (?) political structure unsuited to the
 
traditional social organization and not designed to make the
 
best use of skills available.
 

o 	Inadeauate rewards for risk-taking.
 

o 	Limitations of physical resources - raw rnater'als, climate,
 
size, location - on which to -ase "development effort.
 

In fact, most exploitable resources are in 9C's.
 

o 	The reluctance (refusal, impossibility?) of developed nations
 
to reduce their advantage in any major way.
 

o 	The focus of most U 3. dollars of foreign assistance 4n short
run U.S. political problems, often at the expense of ±iseninq
 

LDC government incentives to promote their own long-term develop
ment.
 

o 	Excessive stress on nation building and the creation of a national
 
image, often for foreign rather than domestic consumption.
 

o 	Believe ocean and fisheries use issues may come to fore. The
 
last real unexploited resource.
 

o 	More division among LDC's - inter-LDC confrontation.
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o 	Economic exploitation by outside corporations.
 

o 	Breakdown of "traditional" social relationships without real
 
understanding of the "modern" pattern that is getting to be
 
accepted as model in the development context.
 

o 	 Absence of any sense of "community". 

o 	 Need to find alternative patterns of development, that is -
patterns of growth which are less energy-intensive and resource
 
using; which make more use of human labor and promote self
reliance (lack of reliance on large, expensive, services, such
 
as health services); and in which benefit of development is widely
 
spread.
 

o 	That is what exists now - i.e., use of human and animal labor 
perhaps utilization of these energy source in more effic4ent
 
manner, a necessary first phase.
 

o 	Underutilization of women.
 

o 	Too much prestige and importance given to importing everything

"modern" and not enough attention to development of indigenous
 
ideas and institutions.
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o 	Inability to control rate of population growth.
 

o 	Lack of agreed perception of what "development" is by elites
 
and leadership groups in LDC's - (also by U.S.!)
 

o 	Lack of effective contraception techniques.
 

o 	Inability and/or unwillingness to draw on traditional experience
 
to promote development (the Mobutu concept of "authenticity",
 
though probably essentially motivated by political considerations,
 
maybe a move in a direction that will simulate the use of tradi
tion to further modernization and development).
 

" 	Political goals overwhelm development goals. Dolitical goals and
 
development goals will merge if radica) restructuring of society
 
is fomented
 

" 	Employment problems; there will be a continuing inah-lity to provide
 
productive jobs which may lead to radical political changes.
 

o 	The barriers are multiple and their interrelationships complex. ror
 
every suggested barrier one can point out a situation and setting
 
where it has been overcome, e.g., population densitv in Holland,
 
poor soil in Japan (or rather, lack of arable acres), etc., etc.
 
It would appear that the challenge is to select the several most
 
important factors to work on in any given setting. The areas of
 
population growth, education and agriculture would seem important.
 
Basic problem, however, is ability of LDC's to organize themselves
 
to 	do so.
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o 	Political/social/cultural structures.
 

o 	And institutions are "soft", weak, and ineffective, in most LDC's.
 

o 	Also technical structures are often paper-thin, although there
 
may be a deceptive, competent surface layer.
 

o 	Quando merde tivor valor, pobre masca sem cu.
 

o 	Technologies unavailable that can be used at relatively unsophisticated
 
levels existing in LDC's.
 

o 	For export, products must be competitive and Developed Countries set
 
the standards.
 

o 	LDC's and AID overestimate the importance of modern technology, and
 
underestimate the importance of organization, good management, and
 
discipline.
 

o 	Among vast majorities, attitudes and values that are either incompatible
 
with or neutral towards "effective development".
 

o 	Planners are unwilling to "go second class", thus expensive and non
replicable efforts are made while opportunities for smaller, partial,
 
cheaper gains are foregone.
 

o 	Perhaps most important, creation of a methodology for "planners"
 
to use to assess their own needs - to diagnose their problems, and
 
prescribe interventions that can be implemented, keeping in mind
 
the constraints existing in their LDC.
 

o 	The fe.h of Five Year Plans.
 

o 	Granted it is easier to plan than implement - but should one be
 
motivated to implement -- some ideas of what needs to and perhaps
 
can be done a first priority.
 

7-a
 



o 	 Despite acknowledging the need for greater internalizing of develop
ment decision-making, there remains a critical need for use of 
external ideas, stimuli, etc., which LDC's resist in (at worst) 
zenophobia or (at best) because of desire for self-reliance. 

o 	 Inadequate base of physical resources (lack of minerals or known 
minerals), poor soils, inadequate water supply, etc. 

o 	In many cases, the lack may not be of physical resources per se,
 
but rather the technique for finding and utilizing them - e.g.,
 
mineral resources.
 

o 	Low sights (or high tolerance for suffering), that is, appetite
 
for change and improvement has not been developed.
 

o 	 An awareness that things can be "better" may very well exist but 
knowledge as to how to make things "better" may not exist. 

o iTThe above comments amount to claims that thc biggest lack is "leader
ship" - i.e., motivation to make changes and the technology to prepare
 
and present to the populace a vision of what is to be done and what
 
will happen that will secure public support.
 

o 	Inability or unwillingness to accept risks associated with the intro
duction of changes associated with "effective development".
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o 	Barrier: 
 lack of effective means of showing long-run consequences 
of policies allow short-run considerations to rule. Further 
development of technology of projecting and forecasting may allow 
AID, LDC rulers and LDC populace to have clearer idea of problems
and solutions. Examples: Computer displays to show effects of 
population growth  models to show how economy projections can take
 
into account price and wage control decisions on development.
 

o 	Lack of a technology base --
simple services, ready information, 
technicians, etc. -- prevents either effective adaptation of existing

technologies or generation of new indigenous technology.
 

" 	Continued ill discipline, by this I mean that most problems of LDC's
 
are relatively susceptible to solution or improvement, but the gap is

in the LDC's ability to cope, i.e., in agriculture,the most intractible
 
problem is with service institutions - credit, crop insurance, exten
sion, etc. 
 In population, also a problem of organization.
 

o 
Fear or distrust of government or willingness to take handouts (i.e.,
 
credit is not repaid).
 

o 	Overprogramming - and implicit planning assumptions that development

is a linear process, rather than a process with intrinsic (?necessary?)
 
and inevitable discontinuities.
 

o 	Lack of continuity in the application of their few available human
 
resources.
 

o 	Re item 1 above - lack of interest in long-run considerations - pre
occupation 
with the immediate and short-run is frequently character
istic of political/social leadership.
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o 	Development projects organized around "sectors" do not adequately
 
deal with the nature of the "problems" which never neatly fit into
 
a "sector". Intersectoral programs do not solve this process prob
lem because they accept the organizational premise and its limita
tions.
 

o 	You are saying that we solve the problem we wish we had rather than
 
the one we have. We do this because the former is not impertinent
 
toward our value system.
 

o 	A problem in this respect is definition of sectors in the abstract.
 
Sector analysis may be a means of identifying specific constraints,
 
problems and opportunities. However, sectors per se should be defined
 
within a given country context and not necessarily by expatriates.
 

o 	Rather than look at barriers in the abstract, suggest looking at
 
countries which seem to be succeeding in increasing productivity
 
and equality of distribution, e.g., China, Iran, Brazil, Korea
 
(South and North), Taiwan.
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o 	Lack of indigenous technological expertise.
 

o 	Above could be construed to relate to expertise with "modern tech
nology" - whereas problem could be with a modern centrist bureau
cracy (local or outside) not understanding existing technologies
 
(for example, in dealing simply with disasters/famines/droughts,
 
etc.)
 

o 	Right on! A review of patents filed in the U.S. or anywhere in
 
1890 may yield a real bonanza.
 

o 	The established political structures have prevented indigenous
 
development of expertise. Educational systems/rewards/jobs are
 
not set up to foster this.
 

o 	Does a labor intensive economic structure motivate indigenous
 
development of technological expertise?
 

o 	Creation (by U.S. and other Western countries) of a consuming
 
middle class in the LDC's provides markets for U.S. goods, but
 
siphons off scarce LDC capital needed for investment.
 

o 	Take issue with both assertions. There is no universality on
 
this issue. As for "labor intensive" economies (a term which I
 
read as meaning capital and management poor in this context),

the answer is that, in the Western and "chopstick" cultures, they
 
have been very fertile. I conclude that the value system rather
 
than the economic system is the more pressing candidate for
 
investigation.
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o 	The habit of imposing solutions upon reality rather than deriving
 
from or drawing from reality.
 

o 	The power elite, who in most instances control the LDC's, are foreign
 
educated and development to them - more so than to sensitive, effective
 
expatriate technicians - is copying solutions from the "developed",
 
industrialized societies.
 

o 	Agree with above, but see this as a problem within the ranks of
 
technological managers who are themselves controlled by larqer
 
(and less responsive) political forces.
 

o 	What happens to people in development? What happens to their values,
 
their traditions, their way of life? The traditional present is on
 
a collision course with the 20th century. Should we attempt to protect
 
his culture? Can we?
 

o 	That decision has to be made by those who have to live with it. Both
 
they and we should recognize it. Perhaps some cultures will give
 
greater "satisfaction" to their participants if they do not experience
 
"development" as we define it.
 

" 
However, such nations must find their niche in a very competitive world
 
and there is no such thing as isolation any more. Communication and
 
ideas transcend borders and cultural evolution is a relentless process.
 
We as donors must guard against contributing to a forced, undesired
 
acceleration of such evolution which would tend to distort it. 
 Rather,
 
we should be supportive of adaptive national efforts which, if defined
 
by the country itself, will fit into their style without totally
 
insulting or alienating the recipients.
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o 	Effective mass understanding and participation in what? LDC class
 
structure and position in international political system precludes
 
equality of political participation, income distribution, etc.
 

o 	Mass participation begins in very simple terms when they have some
thing to lose. I propose that agrarian reform (which goes beyond
 
land reform) is a most basic beginning, since most LDC societies
 
are rural.
 

o 	Few, if any, of our projects in development_ dequately deal with the
 
need for changes in attitudes, Aotor skills understandings, intel
lectual skills needed, to deal with the change wrought by the develop
ment process. We seem to assume that new fertilizer, water, seed,
 
land reform are enough.
 

o 	Effective barriers to development are not only political and develop
ment can begin based on improvement of economic conditions which will
 
feed back into the political system and lead to a change in the power
 
structure.
 

o 	We constantly seek simple or simplistic solutions to complex problems
 
because of the structure of our Agency and the national political
 
and institutional process of which we are a part. In some instances,
 
the approaches derive from the Congress, which does not (and is not
 
paid to) understand development. In others, our approach reflects
 
our perception of our own national strengths and accomplishments.
 
In any event, we spend too much time dealing with our own system and
 
not enough time trying to understand and to help others (e.g., the
 
Congress) to understand development.
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o 	 Foreign intervention - by governments and multinational corporations. 

o 	Agree, but see no solution to above problem, other than cartels of
 
LDC's, e.g., OPEC.
 

o 	The first statement does not contribute to any solution short of
 
nationalist revolutions. Reform is possible within the existing
 
system.
 

o 	Multinational corporations are not intrinsically bad and neither is
 
foreign assistance synonymous with intervention. What is lacking is
 
an honest effort to achieve a greater balance in economic/productive
 
terms between what LDC's have to offer and what they need - or aspire
 
to 	have.
 

o 	The question is whether we live in a world of abundance - where there
 
are enough resources for all - or one of scarcity, where there must
 
be competition for existence. The U.S., of course, dominates in the
 
consumption of world resources.
 

o 	The MNC is a cultural threat, as is "foreign intervention" in the
 
non-military context. What is at stake here is the need to recog
nize that development (economic activity) is in large part an
 
expression of a value system (culture). There is ample evidence
 
to suggest that some of these are more physically productive than
 
others. In short, choices have to be made in many countries between
 
certain values and enhanced physical production. That choice is
 
more important than identifying and/or punishing villains, real or
 
imagined.
 

o 	These choices are all too often hidden. For example, it is argued
 
in many projects that X production project will increase farmer
 
income. That has to be demonstrated today; but the problem context
 
remains production and if income were the real problem a very dif
ferent product mix would emerge. Often the real policy is not fully
 
understood - more often, it is, but bows only to the policy result.
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o 
Lack of political will to have effective participation and equitable
 
income distribution.
 

o 
Is it lack of political will or is it structured social inequality 
-
a purposive exploitation of masses by elites and of the polity

by external governments.
 

o 
Political will for effective participation depends on education, a
mobile society, and meeting needs for a good life 
(employment,

nutrition, shelter, etc.)
 

o The opportunities for the expression of political will are too often
repressed in institutions ill suited for culturally relevant expression  those institutions largely representing cultural transplants

of the west.
 

" 
Most foreign assistance is channeled, conceptualized and implemented

through the political administrations of LDC's. 
Donors lack the
will to bypass the political structures and support reform and
changes truly emanating from the masses.
 

o 
Should donors even bypass the political structure?
 

o Yes! 
More can be accomplished with the vitality of the private sector
if we learn to deal with honesty of purpose and continuity of commit
ment in whatever the "project" is.
 

o 
Foreign aid is an instrument of U.S. foreign policy  and, as such,
is dominated by concern for stable relations with countries which
provide raw materials or markets for U.S. industry. AID is also
largely directed to providing opportunities for U.S. corporations,
 
universities, etc.
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o 	Lack of natural resources -- good soil, good climate, minerals, 
etc. 

o 	As population programs develop, a point will be reached in each
 
society with an aggressive population control policy that the
 
population age mix may be counter-productive in development terms.
 

o 	Going back to resources, it can be lack of understanding of what
 
resources are, how best to utilize them, - people have systems
 
or technologies for living on scarce resources and technologies
 
have been developed to better live with them.
 

o 	Really, we must disaggregate when we talk about LDC's -- there are
 
different categories with respect to resources (oil, water, soil,
 
etc.) and with respect to instrumental capacity.
 

o 	Most of the comments seem to relate to current fashions of develop
ment 

participation ( 
jincome distributions
 

Is this a reflection of a fully accepted and understood perception
 
of what we mean by development, or is it our reaction to "policy" 
query where and how that policy was developed and what mechanisms
 
we, the LDC's, have for continually and systematically testing these
 
or any other assumptions.
 

o 	Reproducible resources can compensate for a lack of natural resources
 
and foreign trade can be used to offset the lack of natural resources
 
as in the case of Japan.
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o 	Inefficient educational systems.
 

o 
Intended purpose or objective of which is what?
 

o 
How do we define the efficiency of the system? Perhaps the
 
system is "inefficient" because its objectives are unreal in
 
the context of the country.
 

o 	Educational systems need closer correlation to job creation,

job opportunities and supporting the social values of the people.
 

o 
Education alone cannot create development or even create human
 
capital if motivation, nutrition, 
.... don't complement education.
 

o 	Education in many countries is 
a status-related (and creating)

institution rather than a functional enterprise; Cf the law schools
 
of Latin America.
 

o 	Education and socialization cannot, or rather, should not, be
 
viewed as a "sector" since it is an essential to all other elements
 
and aspects ot development.
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o 	Lack of human capital to serve as an input for increased productivity.
 

o 	The Peruvians point out that humans should not be treated as the
 
"capital" element, but as the beneficiaries of development.
 

o 	To the degree people consider themselves beneficiaries to be
 
reached by someone else (government/donors/God), they abdicate their
 
opportunity to develop and leave to others whose perspective/motiva
tions/understanding/technologies may be irrelevant or even detrimental
 
to their eventual development.
 

o 	How does the Chinese model of development deal with human capital
 
problems as opposed to the Soviet model or the U.S. model?
 

o 	All three deal with it in basically the same fashion -- they invest
 
heavily in it, and they do so largely in their own cultural context.
 
None is waiting for someone else to provide the "benefit."
 

o 	"Human capital" may be viewed as a means to an end, but it is also
 
an end initself and it 4L also correlated (associated) with physical
 
capital, institutions, culture, etc.
 

o 	Is there a danger that the "human capital" concept would lead to a
 
narrow focus of the prupose of education to that of participation in
 
the economic process as the sole defendable investment?
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o 	Domination (political and economic) by developed countries.
 

o 	Colonial heritage: Difficulty of breaking out of economic,
 
social and political patterns established during colonial era.
 

o 
But letbs not conclude that the solution is a total rejection of
 
that learned from the foreigner and then begin by reinventinq the
 
wheel.
 

o 
Crises of energy, food, other resources will surely produce more
 
heat than light in the immediate future. Choices between ecological

damaging solutions and slow starvation will favor the former.
 

o 	To what extent is rapid population growth a deterrent to develop
ment? To what extent is it a stimulus?
 

o 
Donor countries must learn to accept socio-political systems in
 
LDC's without preconditioning their assistance to changes which
 
go against the cultural values of that society. In some cultures,
 
a dictatorial system (as perceived by a Donor) is a "good thing".

It 	fits their values, their culture, their desire for security,
 
stability, planned growth, etc.
 

o 
Within a fairly narrow range the rate of population growth cannot
 
be affected and policy should be focused on other barriers to
 
development (if population growth is a barrier). 
 If economic growth or
 
social change occurs, population growth will decline.
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Appendix C
 

Expanded descriptions of
 

o LDC objectives
 

o AID Policy-Action Options
 

Note: The corrections on the text are deliberately
 

retained in order to indicate the changes introduced
 

by the groups during their structuring exploration
 

through the use of the ISM technique.
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DEVELOP 'FT OBJECTIVES OF LDC' s IN '11IE PERIOD 
1980-1990 

1. Achievement of a o4a .44 growt'h~of population. 

2. Providing and expandin Afood %4U4krdKgnn-y,# 

o Distribution of best available technology and services in 

.upport of agricul ture. 

o Achieving a balanced diet. 

o Effective Utilization of wdtor. 

lari f cation 

o 
Countries might choose to expand their food producticn even if
 

they are self-sufficient.
 

o Indigenous production does not necessary imply self-sufficieny. 



3. Macro-growth (GNP)
 

C) arifi cat! on 

o More economic growth as measured by Gross Natioral Product.
 

4. Increasing attention to provision of basic social services.
 

5. Industrialization.
 

6. Increasing employment opportunities,
 

Clarification
 

o Employment opportunities for both high and low skill occupations.
 



7. 	 Control of all principal endemic and epidemic diseases.
 

o Provision of prevenLive and curative health services. 

8. 	 Equitable access to learning opportunities.
 

9. 	 Acquisition and control of a larger share of the world supply of
 

natural resourcec and technology.
 

o Discovery and explotation of physical resources (including
 

the oceans).
 

o 
 Gain 	access to energy resources.
 

10. 	 Decreasing dependency through greater self-sufficiency.
 

Clari!ication
 

o Growth in the thrust of economic nationalism including indigenous
 

technological developments.
 



11. Reforming and reorganizing the structure of (their)society. 

Clarification
 

o 	The anticipated decline in the Quality of Life during the 1980's
 

will lead to more authoritarian governments and more radicLl 

social change (Chinese example). 

12. Cont inuity of'overnment 

Clarifi cation
 

o 	 Preservation of law and order and a more serious pursuit of national 

identity.
 

13. Maximum possible (early) distribution of benefits.
 

C] arificati on 

o 	Willingness to pursue this objective even at the expense of
 

economic growth.
 



14. Generation of foreign exchange (e.g. trade and tourism).
 

15. Obtaining a greater flow of resources from the developed countrics 

(redistribution of international wealth). 

1 

16. Indigenous institutional design for cost-effective delivery of 

social serivices. 

17. Accelerating programs for increasing literacy. 

18. Improvement of sanitation and water supply. 

19. Development of indigenous research capabilities. 



20. National inLegration (physical and psychological).
 

21. 	 Protection of natural environment.
 

Clarification 

o 	Particularly against the process of industrialization.
 

o An 	example is provided by the effort of the Sahel region.
 

22. 	 Increased decision power in international organizations.
 

23. 	 Increasing utilization of mass media and other nonforra.l methods of
 

education.
 

24. 	 Closing the gap between actual and desirable levels of living.
 

Clarification
 

o 	Planning on the basis of desirable levels of consumption even
 

though their achievability is questionable.
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25. 	 Reconciliation of tradition and change.
 

C]al'i fica.,ton 

o 	 Attempting to blend the process of modernization with nattiun, 

tradition. 

26. 	 Controlling tne rate of rural-to-urban migration.
 

Clari fi cation 

o 	Balancing the rural and urban population.
 

27. 	 Seeking positions of greater influence and dignity (culture
 

specific) within the international community.
 

Clarification
 

o Take pride in cultural identity (e.g. Afganistan, Kenya). 

o Looked upon as equal citizens in the world community. 



28. Redistribution of land.
 

29. Expansion of the role of government.
 

Clarification
 

o Public sector expansion as in India, Pakistan, Nepal, etc.
 

30. Minimizing the influence of developed countries.
 

Clarification
 

o Preservation of cultural dignity and pride.
 



POLICY-ACTION OPTIONS OF THE U.S. TO SUPPORT THE 

DEVELOPMoENT OF LDC's 

(1980 - 1990) 

1. 	 Allocate U.S. concessional public resources to LDC's according to:
 

a) LDC need
 

b) Effectiveness of resource utilization
 

c) Distribution of benefits to low income groups.
 

Clarification
 

o 	 Multiple criterion decision rule which contains all of the concerns
 

listed.
 

" An additional policy perceived to be included here was:
 

"Identify U.S. development programs with
 

progressive governments and programs."
 

It was noted that "progressive" is an ambiguous, potentially in

flamatory, term. The intent was to move away from exclusive at

tention to the traditional paradigms within a given country.
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2. Involve representation from LDC and donor countries in policy
 

formulation process.
 

Clarification
 

o We should find a way to get better inputs to the development of
 

U.S. policy.
 

o Incorporate not only what U.S. thinks is "good", but also what LDC
 

thinks is "good".
 

3. 
 Continue to emphasize LDC food production and employment generation.
 

4. Differentiate ieii." 
LDC's ae-be 44 l-


Clarification
 

o 410 zn*A4envshould be specifically tailored to the problems 

of particular LDC's
 

This is related to but broader than 5, which is futures-oriented.
 
0 



5. Relate U.S. policies to alternative scenarios for MALs-p-


Clarification
 

o 	 There are trends , or conceivable developments, in some LDC's which
 

will make currert policies obsolete or counterproductive in the
 

world of the future.
 

o 	 There is need to establish conditional (or "adaptive") policies.
 

6. Concentrate U.S bilateral assistance on a more limited group of countries.
 

C)arification
 

o 	 Limitation of resources, and our own policies will require this.
 

o 	 This may make the agency more susceptible to politicization (may
 

be good or bad).
 

o 	 Does not mean pulling out of World Bank.
 



7. Encourage, where appropriate, multi-national approaches to development.
 

C]arification 

o 	 Some counLries are not geographic, economic, or even political
 

entities, thus requiring regional approaches.
 

o 	 Iot as an alternative to, but a component of, bilcteral assistance. 

o 	 Increase U.S. capacity to respond in this manner. 

8. Facilitate comprehensive and assured access to technology.
 

C] ari fication 

o 	 Make technology available so that LDC's can identify and select 

those technologies Ihey want (that is, open a"technology window"). 

o 	 Access should be outside of a project-context. 



9. 	 Encourage LDC development of ability to plan, execute, and evaluate
 

programs (e.g., through block grants).
 

Clarification
 

o Respect existing capabilities.
 

o 
 Develop a technical competence which effectively addresses LDC
 

value systems.
 

o Provide access to decision-making aids which can be used indigenously.
 

o It may be more cost-effective to provide aid in this way.
 

10. 	 Provide executive leadership to mobilize U.S. public support and
 

understanding for development.
 

Clarification
 

o Executive branch is implied.
 

o 
 Active 	rather than passive posture is advocated.
 

o A 	closely related policy statement was:
 

"Initiate a substantive dialogue with the U.S. public
 

on the problems and implications of underdevelopment."
 



11. 	 Provide comprehensive, assured access to U.S. and other developed
 

country markets for LDC.
 

Clarification
 

o 	 U.S. should provide this access, as an example, and encourage other
 

countries to follow.
 

o 	 U.S. can do this through existing multilateral arrangements.
 

12. 	 Develop and implement incentives to substantially increase private in

vestment which will be economically and politically viable.
 

13. 	 Strengthen the capacity of the IMF to mobilize and manage financial
 

flows to LDC's.
 

14. Support reasonable effort to stabilize L.,C foreign exchange income.
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15. Increase public resource transfers to LDC's.
 

16. 	 Promote development approaches conserving scarce resources.
 

Clarification
 

o 
 There 	must be an anticipation of scarcity and a response to that.
 

17, 	 Promote, largely on a multilateral basis, an effective population
 

control program.
 

18. 	 Use a "key-problem" 
approach in the allocation of U.S. aid.
 

Clarification
 

o In addition to, or as a substitute for, country programming.
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19. 
 Develop and introduce, where feasible, hard technology specifically
 

for LDC productive processes.
 

20. 	 Guarantee access to U.S. and other developed countries 
(private)
 

capital markets.
 

21. 	 Require as a condition for development assistance adequate attention to
 

human resource development on all projects and sectors.
 

22. 
 Identify and analyze implications of major U.S. policies through
 

modeling.
 

Clarification
 

o As in Forrester or econometric approaches.
 

o Formerly worded:
 

"Relate U.S. policy to anticipations ofAU.S. major
 

policies through analytical modeling."
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23. 	 Integrate U.S. policy formulation and implementation.
 

24. 	 Eliminate particularized use of food shipments (non-disaster) as
 

a development tool.
 

Clarification
 

o 	 Terminate concessional food shipments through PL 480 (Title I).
 

o 	 Treat food like any other scarce resource in world trade.
 

00 	 Concessional financing of food is a disincentive to agricultural 

productivity. 



2S. PrUMULt 
piling 

Lhw establishment ur 
and ailocation system 

an intbrnatiunal stuck
for cunmuditios (uhere 

appropriatej. 

26. Free international 
arrangements. 

trade and financo from rustrictive 

27. Concentrate technical assistance on research and 
channel through international researcn institutions. 

28. Increase the proportion of multi-lateral concessional 
assistance in total U.S. aid programs. 

29. Develop an effective policy dissent process. 



30. Promote intensive assessaient/adaptation of space
age technology to problems and devulopment.
 

31. 	 Develop a means of heightening LUC government 
awareness of their role in associatiun with external
 
assistance.
 

32. 	 Absorb international development functions within
 
the State Uepartment.
 



Appendix D
 

Technological Innovations
 

Pertinent and plausible technological innovations
 

as generated by Groups A and B through the utili

zation of the brainwriting pool technique.
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CRoul A 
PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

o 	Once-a-month contraceptives, completely effective, cheap, no side effects.
 

o 	Cheap, quick, reversible male and female sterilization.
 

o 	Improv-d methods cut down post-harvest storage losses.
 

o 	Micro-biological technology for conversion of wastes.
 

o 	Discovery of further synthetic substitutes for LDC primary exports
 
(adverse effect).
 

o 	Improved educational technology.
 

o 	Social security systems alternative to protection now provided by large
 
families.
 

o 	Cheaper photo-electric cells.
 

o 	Development of processes to produce materials with a major silica content.
 

o 	Decreased and more selective technical and capital support.
 

o 	Improved knowledge of efficiently capturing, storing and transporting
 
solar energy.
 

o 	Rust-inhibiting coating.
 

o 	Development of alternative to internal combustion engine -- low-cost,
 
low-energy requirement.
 

o 	Soil conditioners (to break hardpan surfaces).
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PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

o 
 Genetic engineering makes possible low-cost high-efficiency food
 
production.
 

o 	 Low-cost preventive medical technologies eliminate major endemic
 
disease threats - e.g., malaria, etc.
 

o 	 Energy sources(other than fossil fuel) become technically and
 
economically feasible (e.g., solar energy or thermal energy).
 

o 	Education geared to lower level of expectations.
 

o 	 Decentralized energy sources which don't require large macro
structures to administer and run.
 

o 	New uses for waste products as food: e.g., rice, bran, trash fish,
 
oil.
 

o 	Cheap, effective,(almost) self-contained methods of disposing of human
 
(and other) wastes which greatly reduce water and sewer requirements.
 

o 	Fortification of foods with minerals and vitamins to minimize
 
deficiency diseases.
 

o 	New understanding of neural processes and physiology allows
 
pharmocologic elimination of some mental disorders.
 

o 	Social technologies which reduce role of government in providing
 
services and enhance role of people and communities; i.e., vouchers
 
for housing rather than low-cost housing tracts.
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PIAUSIBLE TECHNOLOGICAL IIPIOVATIONS 

Techniques for acceleratinq photo-synthesis.
o 


Lower cost and less wasteful means of transporting irrigation water.
 o 


Development of better models for computer-aided analysis of
 o 

alternative policies.
 

.ow-cost transport systems, independent of major construction
 o 

or ground support.
 

Effective methods to prove that drafting in committee is inefficient
 o 

and a waste of time.
 

More effective mini-tillage practices or other water-conserving methods.
 o 


o 	Mon-fatal disabling weapons.
 

o 	Narcotics antagonists.
 

coffee, sugar, textiles, and other basic materials now
 o 	Synthetics --

obtained from LDC's.
 

Mining techniques to extract low dilution/concentration.
o 
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PLAUSIBLE TECfNOLOGICAL INNOVATIONS 

o 
Techniques to rapidly increase library-social organization techniques.
 

o 
Population control by low-cost, long-lasting but reversible means.
 

o 
Methods to ptedict effects of mass media campaigns on economic
 
attitudes which can be made part of macro-economic policy forecasting
 
models.
 

o 	Development of energy sources 
suitable for use on 
forms -- i.e., solar,

wind - relatively primitive technology.
 

o Lower-cost construction methods including means of protection against
 

tropical rot, etc.
 

o Improved dissemination of research and experience.
 

o 
Dispersion of industry to minimize rural--urban migration.
 

o 	Development of "appropriate" technology for manufacture (across the
 
board).
 

" 
Modelling technique to demonstrate the impact of various economic and
 
social factors on personal longevity and security.
 

o 	Biodegradable condoms. 
 This is serious. Disposal is a problem in
 
villages.
 

o 	Practical international information systems to decrease the news
knowledge gap between societies.
 

o 
Vehicles suited to individual transport which do not rely on 
fossil
 
fuels.
 

o 	Improved, low-cost methods for mass 
education by non-formal means -
"teaching machines", etc.
 

o 
Improved methods of solid-wsste recycling.
 

o 	Genetic or non-chemical means of pest control.
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P AUSIBLE TECHNOLOGICAL INNOVATIONS
 

o 	Energy-conserving and energy-efficient high-productive modules
 
(mini-farms) for intense year-round growth of crops become
 
attractive to LDC's.
 

o 
New 	ways of converting tropical soils to be productive - adapted to
 
cyclical use.
 

o 
New means ot fertility control will allow pre- and post-conceptive
 
control of fertility. Methods will be developed for oth ren and
 
women. 
Those methods will not require medical backup and will be
 
effective for long periods of time.
 

o Sea-farming or management of ocean resources will be possible.
 

o 
Effective use of weed and other leaf vegetation for food or fodder.
 

o 	Village level food processing techniques.
 

o Low- or non-energy methods of food preservation.
 

o Means to distribute vitamins and protein supplements universally,
 
quickly, and cheaply.
 

o 	Providing, genetically, nitrogen fixing capacity for major food grains 
-
wheat, corn, rice.
 

o 
Weather modification and climate control which is economically feasible
 
and 	politically acceptable.
 

o 	Genetic engineering to increase ability of livestock to convert food to
 
edible flesh.
 

o 	Improved control of common degenerative d3seases, e.g., heart disease,
 
cancer, stroke, arthritis.
 

" 	Growing crops for production of high yields of starchy roots, e.g., 
cassava,

for conversion to alcohol (for energy external!), not for food.
 

o 	Selective colonization by volunteers from "chopstick" cultures.
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PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

Denmark to cut
 o 	 It becomes cost-effective for windy countries such as 


their electricity production costs by half by installing a series
 

of large windmills.
 

o 	 Electronics for communications and education.
 

o 	 Small-scale applications of solar energy.
 

o 	 Idster growing trees.
 

o 	 Remote sensing.
 

to become pregnant..
o 	 Contraceptive methods that require positive action 


o 	 Vaccine for gastroenteric diseases.
 

o 	 Development of simple, self-motivating teaching programs for basic
 

subjects requiring minimal contact with government employees (teachers).
 

o 	 Better use of human waste.
 

o 	 Development of small farm equipment.
 

o 	More efficiently utilize animal or manpower.
 

o 	Mind adjusting chemotherapy.
 

o 	Computer network to allow researchers in LDC's to instantly tap known
 

research on given subjects of importance to them.
 

o 	Computer assisted accounting systems to show data "in real terms" in
 

inflation-ridden economies, and be used in determining tax liabilities.
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PLAUSIBLE TEC.L4OLOGiCAL INOVATIONS 

o Breakthroughs in genetic engineering and cell culture techniques are
 
used as a means to increase crop productivity.
 

o 
N1itrogen fixation, cut down on energy requirements, fertilizer
 
increase crop production.
 

o 
greater drought resistant seeds.
 

o 
Effective teaching of basic relationships (cause-effect, probability, etc.)
 

o Understanding of how the human brain learns and means to capitalize on it.
 

o Reversible sterilization.
 

o Soma (anti-agression, anti-anxiety medications).
 

o 
Broad spectrum completely effective antibiotics.
 

o Water purification means requiring low-energy and plant.
 

o More effective 
(lesser damage, low-cost) methods of foodgrain storage.
 

o 
Tax reforms that reward families with few children 
-- or other benefits -
i.e., financial contribution to small families, not to large families.
 

o 
Inexpensive or more efficient mining processing techniques, e.g., 
ability

to convert low-grade ore 
to usable materia2.
 

o 
Effective social science survey techniques to quantify human happiness

and assist in planning development programs.
 

o Promote breast-feeding for large periods'of time 
- e.g., wean at 2 years,

rather than 3 months.
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PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

are 	used for
o 	 Biomedical technology and health care delivery systems 


remote diagnosis and consultation by specialists in a central location.
 

o 	 Low-cost improved hand tools.
 

o 	 Motivation analysis.
 

o 	 Add to 2, other hand-operated implements, such as pendulum-powered pumps.
 

Increase in ability of plants to absorb energy from sunlight. Increase
o 


in efficiency of plants converting elements to food.
 

o 	 Nitrogen fixing plants for food. 

o 	 Identification and use of "judo" techniques using elements in the 

traditional culture. 

o 
 Location and identification of mineral resources by remote-sensing space
 

technologies.
 

o 
 Exploration of deep-sea-bed resources becomes economically feasible.
 

o 	 Knowledge of means of introducing innovations and services to rural
 

poor will increase.
 

o 	 More efficient techniques for control of, and re-use of, industrial wastes.
 

o 	 Lowered cost of building materials; such as for housing.
 

o 	 Improved methods of forecasting natural phenomena (weather) as well as
 

economic conditions (e.g., prices).
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PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

o 	Earth satellite data are used extensively for earth resources
 
identification and exploitation.
 

o 	Faster growing, erosion-preventing slope ground cover vegetation,
 
preferably also either burnable as fuel or usable as fodder.
 

o 	Graphic, totally persuasive methods of showing the economic and social
 
costs of bureaucratic delay.
 

o 	High-level education geared to problems associated with indigenous
 
culture and resource patterns.
 

o 	Better understanding of group behavior and how to engage groups to
 
agree and undertake developmental actions.
 

o 	Improved means of personal registration and identification which would
 
allow increased governmental control over individual behavior, including
 
decreased crime.
 

o 	Cheap means of broadcasting and receiving radio and TV.
 

o 	Computer translation of spoken and written language.
 

o 	More complete understanding of motivations to limit family size.
 

o 	Development of gills in people to permit colonization of the seas.
 

o 	Introduction of more rational land use and land management, as distinct
 

from land distribution and reform.
 

o 	 Development of low-cost, synthetic food supplements, e.g., single-cell 
protein. 

o 	 Alphabet reform in China. 

o 	Development of cheap efficient methods of storm and large amounts of
 
electric energy and/or heat.
 

o 	Innovations in police, courts, punishment, and laws to provide cheaper,
 
more complete, more rapid, and more just enforcement of laws.
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PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

o 	 Industrial use of lasers for cutting, welding and tunneling.
 

o 	 Methodologies for assessing characteristics of the so-called "target
 
population" in a profile which can be analyzed for change.
 

o 	 Analytic modelinq.
 

o 	 Lasers of such power have vast security implications -- must be dealt
 

with, i.e., acceptable procedures and assurances before introduced.
 

o 	 We need to use them to steril.Lze all the surplus population of the
 
LDC's... now.
 

o 	 Organizational methodologies of public education (formal and non
formal) which maximize facilities use (year-round school), integrate
 
services (community school community centers), reduce costs.
 

o 	 If LDC's are to "use" this advanced technology, sophisticated training
 
programs are necessary -- some with long lead timaes. These should be
 

identified.
 

" 	We are quick to introduce and slow to assess. More of our activities
 

should build in mechanisms for technology assessment (evaluation/
 
feedback/diversification) for LDC's to incorporate. For example, we are
 
investing millions in programs now to deliver untested agricultural
 
technologies. Peoples can't wait for assessment, but it should be built
 
into all projects and all projects then become, in a sense, action
 
experiments.
 

o 	 An awareness of consequences is a sign of maturity -- too much awareness
seeking is a "cop-out". Action of necessity entails error. We should
 
maximize output, not minimize error.
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PLAUSIBLE TECINOLOGICAL INNOVATIONS 

o 
 Earth satellite data are used extensively for earth resources identifica
tion and exploitation.
 

o 
 Requires soft "technology" for dissemination of output in recipient
 
countries.
 

o 
 Begins to create the data base to validate field data collection and
 
to 	use this technology as a forecasting tool.
 

o 	The satellite information itself will not solve problems without a 
frame
work in which to analyze the data and HRD to undertake and implement the
 
analysis.
 

" 
 And at the farm or local level, local people need to have a means to 
better understand their immediate environment -- satellites deal with things
"gross" -- if the resource is used effectively -- and local people need a
 
technology which they can use to better understand their environment.
 
It cou]d be a radio and the broadcast of market information. But think
 
small -

o 
 Improved methods for two-way communications with "target population".
 
This is 
not so much a media problem as a learning system problem. How
 
do 	you get the traditional peasant, who lives on a subsistence basis only, to
 
change what he is doing, to incur the risk?
 

" 	 Experiment with intensitication of telephone networks as a means of expand
inu access to education, health, government decision processes, develop
mental innovations, etc. 
 In short, use telephones to short-circuit the
 
"trickle down" process of development. Currently, telephones are limited
 
largely to the large cities and 
to the privileged.
 

o 
 Develop packaging, transport and refrigeration techniques useful in LDO
 
to 	reduce crop loss. Stop treating refrigeration as a "luxury".
 

o 	 Really look at transportation and tradeoffs with storage, etc. 
The LDC's
 
are energy-short, and need to 
look at options to conventional solutions.
 

o 	 Everybody is "energy short" 
 that doesn't lead to any useful conclusions.
 
LDC's are everything-short. 
They need high output to input, not "conservation".
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PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

o Perfection of a birth-control technology (no side effects, effective,
 
and no effort to participate.
 

o Low-cost solar energy for cooking needs 
(solar stoves and heat-storage
 
units).
 

o 
Sharing technology of universal application must be a public property

accessible to all countries and systems designed to quickly adapt and
 
utilize in any LDC.
 

o Most agricultural technologies, whether called intensive or extensive,
 
are intensive in the sense the mass of the populations will not be

affected. In considering this issue, we need to think less of how to
 
reach farmers and more of how to involve farmers.
 

o The most productive technology is privately owned. 
We cannot "transfer"
 
it. How can we create the conditions which will cause its transfer on
 
a mutually acceptable basis?
 

o 
Improved methods for measuring cost effectiveness and cost benefit
 
of various educational strategies.
 

" Disease/medical technology. The elimination of smallpox will not only

save global resources but will have an immense impact on people's per
ception of the possible, and will help build hope, which id essential to
 
progress.
 

o Early intervention (nutrition and head-start type of early childhood
 
education) may produce greater impact on future learning capacity than any

other single factor.
 

o 
Low-cost, sanitary means of disposing of and/or recycling human waste
 
would represent an enormous breakthrough in terms of contrulling

pathenogenic disease on the one hand and conserving energy on the other.
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PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

o 
Laser energy field as a method of fast, durable, and inexpensive

construction should be developed.
 

o 
But this is not labor intensive!
 

o 
Municipal wastes (solid and liquid) can be integrated and processed for
use in enrichment and stabilization of soils for agricultural purposes.
 

o 
What we need is a lool: at the impact of high energy costs on LDC
indigenous resources and the implications which flow from that, i.e.,
substituting manure for kerosine (fertilizer) --
or deforestation.
 

o Electricity can also be generated by such things as 
sugar bagasse and
other agricultural byproducts frequently wasted.
 

o 
Will continued road construction (rural loads, etc.) 
have the same
effect as 
it did in the U.S. --
promote the production and utilization
of the costly single-owner vehicle? 
 If access is important, should we
look at transport modes and invest in that, at least equally with load
 
investment?
 

" 
Better control of insecticides, fertilizers, dnd other agricultural
tools to insure that the cure 
is not worse than the disease. Will
technology in the 1980's offer us the possibility for rapid prediction

of side effects?
 

o 
Will the Western style of life continue to spread or will indigenous life
styles (anti-Western) evolve a la China, Tanzania?
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PLAUSIBLE TECHfOLOGICAL INNOVATIONS
 

o 	Breakthroughs in genetic engineering and cell culture techniques are

used as 
a means to increase crop productivity.
 

o 
Techniques for resource identification/utilization (i.e., soils mapping/

petroleum exploration, etc.).
 

o 	 Elimination of "slogans" for solutions through better analytic tools 
for planning.
 

o 
Most land that is optimal for agriculture is also optimal for urbanization because of soil percolability and no, or gentle, slopes. 
 There is
a constant tradeoff therefore between agricultural expansion and urbanization. 
However, while agriculture cannot easily be adapted to poor soils
and grades in excess of 150, urbanization can be so adapted. 
 Future urban
expansion and new urban growth should be guided and adapted so as to
 
preserve the best lands for agriculture.
 

" 
There already exists sufficient crop technology 
-- without inferring

that we stop research --
but what is needed is national (host country)
adaptation and adoption PLUS bureaucratic reorgnization and human resources
(technocrats) retraining to accept the imperative need of attacking
development 
--	rural and/or urban -- with multi-sectoral approaches and
programs. 
In other words, really implementing the elusive concept of
 
"integrated development".
 

o 
These interesting techniques are usually associated with agricultural

"systems" which are both capital and management intensive. 
Both
 
seriously limit their applicability.
 

o 
To 	the extent economics is often a barrier to development 
-- not because
the return is negative but because it is unknown 
(not quantifiable), we
should invest more in economic (or even social science) technology -so that there isn't a barrier, created by ourselves, to improving

people's lot (e.g., investment in rural water).
 

5-a
 



PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

o 	Biomedical technology and health care delivery systems are used for
 
remote diagnosis and consultation by specialists in a central location.
 

o 
Encourages LDC's to develop multi-sectoral plans and programs.
 

o 	Increase capacities in forecasting: weather/crop/financial.
 

o 	Information management technology for storage and retrieval of research
 
data across national borders..
 

o 	We should not work on the survival rate unless we work on the birth
 
rate with equal effectiveness. But working on the birth rate, if we can
 
believe the empirical evidence, requires an improvement first in infant
 
mortal3ity.
 

o 	Food storage technology. 
 It may be the fastest input to increases in
 
availabilities.
 

o 	 Preservation, storage, shipment of tropical fruits.
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PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

o 	Space industrialization becomes technically and economically feasible
 
for food production and other industrial processes by 1990.
 

o 	Entails great political problems in terms of access to hard technology
 
(security) and priority of access to output (product).
 

o 	Tremendously capital intensive which either means continued dependence
 
on the DC's or foregoing utilization by most LDC's.
 

o 	Seems to be an approach most relevant for highly industrial or post
industrial countries, not relevant for LDC's.
 

o 	Desalinization processes to exploit productive potential of desert
 
areas (potenial derived from tremendous solar exposure).
 

o 	Technological feasibility of food production in space and desalination
 
of sea water doesn't mean these technologies are economically feasible.
 

" 	Most of this is pie in the sky -- there are technologies on the ground
 
already (many in the form of insurance techniques utilized by peoples
 
on marginal lands) which modern technology or conventional wisdom is
 
destroying. We should catalogue and understand existing LDC technology
 
and adaptations before throwing new ones out -- some technology assessment
 
then of traditional LDC technology may be appropriate.
 

o 	 Management is the scarcest resource of all. Where will it come from? 

o 	Methods for causing the recycling of glass, plastics, air pollutants,
 
which now endanger the environment.
 

o 	At the local level in small or remote centers or within the informal
 
sector of major cities, perhaps the underpaid and under-utilized public
 
school teachers would be retreaded for small-time managerial tasks, e.g.,
 
in 	local governments, small indubtry, etc.
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PLAUSIBLE TECHNOLOGICAL INNOVATIONS
 

o 
Development of agricultural technologies that will increase yields
 
per unit of land may or may not be energy conserving. Land may become
 
as 	scarce a resource as energy.
 

o 
I would prefer to maximize the output-to-input ratio, rather than
 
simply minimize inputs. Conservation of one resource can be more than
offset by the waste of other resources necessary for such conservation.
 

o 	New technologies that apply this concept are available like hydroponics

to effectively produce crops the year round, control the environment
 
and expand producLive "land areas".
 

o 
Methods for increasing productivity of labor intensive systems as opposed
 
to 	capital intensive systems.
 

o 
Changes in the role of women may impact on education, employment, popula
tion growth rates, etc.
 

o Creation of low-cost learning methodologies (related probably to pro
grammed instruction) to make it possible to teach illiterate and semiliterate adults the information skills, attitudes they need to cope with a changing world without their having to learn first how to read and write. 

o 
Rural villages are now internally structured and arranged in geographic

space in patterns that are not readily conducive to or adaptive to
 
advanced concepts of ecological balance and energy/resource conservation.
 
New ideas, such as 
regional pooling of community resources, waste products,

etc., require different spatial arrangements of villages. These changes

should be introduced now before present configurations gain permanency

through the sunk capital investments inevitable through urbanization.
 

o 	Housing (shelter) solutions to resolve the problems created by massive
 
urban immigration.
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Appendix E
 

Evaluation Sheet
 

was
The evaluation sheet included as Appendix E 


distributed to the Workshop participants in or

der to solicit their comments and feedback regard

ing the meaningfulness and utility of the process
 

and the content generated during the Workshop.
 



EVALUATION SHEET
 

AID Technology Assessment Workshop
 

1. 	To what extent was the purpose of the Workshop meaningful to you?
 

Not very meaningful 1 2 3 4 5 Very meaningful
 

Any comments?
 

2. 	With regard to the role of "technology assessment" for the State Department:
 

a. 	What is the most significant positive insight that you have gained
 
from the Workshop?
 

b. 	What is the most significant negative insight that you have gained from
 
the Workshop?
 

3. 	Please note your perception of the overall utility of the various outcomes
 
of the Workshop:
 

Useless Very Useful
 

-	 The "problematique" 1 2 3 4 5 

- The lists of:
 

" LDC objectives 
 1 2 3 4 5 

" U.S. policy options 1 2 3 4 5
 

- The mas of:
 

* LDC object4 ves 	 1 2 3 4 5
 

* U.S. policy options 	 1 2 3 4 5 

-	 The list of pertinent
 
technologies 
 2 3 4 5 

- ,The general group discussions
 
and information sharing 1 2 3 4 
 5 

Any 	 comments? 

-1



4. 	In your view, what is the most reasonable next step for the State Department
 

to take with regard to technology assessment?
 

5. 	If this Workshop were to
 

a. 	be repeated, would you recommend any significant changes in the
 

organization, content, or methodology?
 

b. 	If appropriate, address any specific remarks to one or more of the
 

following activities:
 

" 	Barriers to effective development of LDC's (Brainwriting pool
 

with participant processing)
 

" 	Generation of objectives /policies relevant to development
 

(Nlominal Group Technique)
 

" 	Systematic exploration of "support" relationship among
 
objectives/policies (Interpretive Structural Modeling)
 

" 	Generation of pertinent technologies (Brainwriting pool with
 

staff processing)
 

" 	Reporting and exchanging information between groups.
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Appendix F
 

List of Workshop Participants
 

Group A
 

I. James Fowler
 

2. Herbert Rees
 

3. William Rhoads
 

4. Joseph Speidel
 

5. Henry Arnold
 

6. Frank Moore
 

7. Irwin Hornstein
 

8. Thomas Arndt
 

Group B
 

1. Owen Cylke
 
2. Brad Langmaid (First Day)
 

3. C. Michalopoulos (First Day)
 

4. John Wilhelm
 

5. Whitney Hicks
 

6. David Mutchler
 

7. Eric Chetwynd
 

8. Dan Chaij
 


