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Development and Disempowerment:
Appropriate Technology in Development Aid
in the High Himalaya

ABSTRACT

Since the second World War, western nations have been involved in various forms of
development. as their contribution to the social and economic well being of the world
population. In spite of these efforts, inequities and injustices prevail. Throughout this
period, question have been raised on the effectiveness of this aid to development. Although
strides have been made in global economic growth, development aid appears to have failed
in the context of the cultural and spiritual needs of those receiving it. This has lead to the
conceptualization of Appropriate Technology. The tenant of Appropriate Technology is that
it emphasizes self-reliance and equity over simply growth. This study examines a model of
development in terms of the concepts of Appropriate Technology and explores the basic
physical and spiritual needs of people, as well as the impact on the environment.

This thesis addresses a case study of solar cookers as Appropriate Technology aid in
Ladakh, India. The specific objectives are to: (i) examine the theoretical foundations of
conventional development and of Appropriate Technology; (ii) describe the Ladakhi society
in terms of its spiritual-traditionalism and of the impacts of recent, rapid change; (iii) use a
case study involving the promotion of solar-box cookers, to examine the application of AT;
(iv) analyze the relationship between components of solar box cooker programs on
villager-perceived benefits and impacts of use; and (v) suggest possible improvements in
the Appropriate Technology program’s frameworks. The thesis concludes that
development must address a central problem within its theory, that of pluralistic world
views, in order to meet a mandate of improving the lives of the impoverished.

The findings of the case study concluded that there is no one appropriate technology, that
societies are in flux and that local people must be involved in the identification and
implementation of any growth that occurs. Technological change per se may result only in
fragmentation of the social and cultural aspects unless the people affected are involved. The
thesis concludes that development must address a central problem within its theory; that of
pluralistic world views, in order to meet a mandate of improving the lives of the
impoverished.
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CHAPTER 1
INTRODUCTION

Talleyrand, asked for a definition of non-intervention, said it was a
term used in politics that meant intervention (Black, 1991:1).

1.1  Objectives

The world has experienced over 40 years of development.l Conceived in 1949,
development offered a model of global economic and social transformation. It produced a
conventionalized and universal framework for poverty-alleviation through economic
growth. Development as a program has undergone changes due to numerous failures in
implementation. Development as a singular mode of global social transformation is now
questioned. The loss of biophysical and cultural diversity, increasing violence, and rise in
economic inequities casts a dubious shadow on the efficacy of development?.

Technology transfer remains problematic, especially within the two-tiered structure of a
developed-underdeveloped world. This is particularly true in instances of aid originating
from the scientific-materialistic world view being transferred to a spiritual-traditional
society3. Dissatisfaction with the concept, practises and results of development has led to a
growing demand for careful evaluation of aid programs. This thesis examines the current
model of development in terms of its ability to address the basic spiritual and physical
needs of people and its impact on the environments in which they live. The thesis
highlights the concepts of Appropriate Technology (AT) as a form of development aid
designed to bridge the growing gap between aid deliverers and recipients. The study
catalogues the components of the AT concept to determine how components relate to one
another and create programs capable of addressing the conditions of the poor. The analysis
is conducted with reference to a case study of AT aid in Ladakh, India, where technological

1 Development, once simply meaning change or evolution, is now commonly used to describe both the

philosophy of global change modeled on Euro-American experience, and the practice of aid programs

intented to bring change to pre-industrial, impoverished societies. ’
2Cril:iques of development include Black, Development in Theory and Practise (1991), Button, The Green

Fuse (1989), Gran, Development by People, (1983), Moon, The Political Economy of Basic Human Needs
(1991), Pereira, Asking the Earth (1989), Sachs, The Development Dictionary (1992), Shiva, Staying

Alive (1989), among others whose opinions can be found in such journals as Development Dialogue, The

Ecologist and Third World Resurgence.

3 See Pollard Appropriate Technology: Appropriate or just a misfit? in The Ecologist, Vol. 13, #1,
1983:27-34; or Henryk Skolimowski, Ecology, Education and the Real World, in Trumpeter 8:3, Summer
1991, for a discussion about the problems faced when transfering world views between societies.



change is resulting in fragmentation within a traditional society. As an example of AT, this
study looks at the use of solar cookers to address fuel problems in hinterland and urban
areas in this remote, Himalayan district. In this sense, the study provides useful insights on
the gulf between concept and practice in development aid.

The objectives of this thesis are to (i) examine the theoretical foundations of conventional
development and of Appropriate Technology (AT); (ii) describe the Ladakhi society in
terms of its spiritual-traditionalism and of the impacts of recent, rapid change; (iii) use a
case study, involving the promotion of solar box cookers, to examine the application of
AT; (iv) analyze the relationship between components of solar box cooker programs on
villager-perceived benefits and impacts of use; and (v) suggest possible improvements in
the AT program’s frameworks.

1.2 Background to the problem

As a concept and practise, development is born of an occidental world view. It was adapted
from its ecology-based meaning of “unfolding of the predetermined” to encompass
humanity’s move toward a more perfect form of political, social and economic organization
(Esteva in Sachs 1992:8). The means to reach this perfect society were based within the
scientific-materialist world view that provided for the industrial and technical revolutions in
the West. Development was based on a monologue as the mode of transfer, economic
growth as the tool, and poverty alleviation as the goal4 (Rosenthal, 1984:88-9).

The bi-polar world of the developed-underdeveloped came into being within an altruistic
reasoning to continued and rapid economic growth>. Under-development is credited with
creating the Fourth World®, where societies and their environments became further
impoverished through their forced participation in a process of westernization (Pitt,
1976:266). After 20 years of aid, there were calls to redefine the approach to development.
In 1973, Robert McNamara declared “development has been a failure” (IBRD, 1981:242).
Thirteen years and several redefinitions later, the World Commission on Environment and
Development reminded the world that “The gap between rich and poor nations is widening-

4 Through both the Marshall Plan and International Development Aid.

5 In early development document, from the Truman era, U.S. goals are clearly stated as using aid to produce
economic security and continued growth, halting the spread of communist fundamentalism and supporting
the moral obligation to alleviate poverty. See Goldsmith, 1992:12.

6The Fourth World consists of Third World, subsistence peoples who became impoverished through
warfare, dislocation and particularly through the development or modernization of their society.



not shrinking-and there is little prospect, given present trends and institutional
arrangements, that this process will be reversed” (WCED, 1987:12). Again, in 1992, the
UNDP declared the 1980s were “a decade that shattered many lives and many hopes-with
mounting external debt, faltering economic growth, increasing unemployment, growing
civil strife, rising ethnic tensions, threats to the environment and the persistence of abject
poverty” (UNDP, 1993:9). Why, after years of restructuring approaches and shifting goals
within development, has impoverishment persisted?

E. F. Schumacher began questioning development while working as an economist in
Burma. “If 90% of these people are impoverished according to global standards,” he wrote
in his letters home (Wood, 1984:260), “then why are they so happy?”” Schumacher used
his questions to conceptualize a different form of aid, development as if people mattered.
His Intermediate Technology Development Group (ITDG) explored a pluralistic world
development, which allowed room for a developed society outside the occidental paradigm
(Pollard, 1983:32). Its tools and techniques stressed meeting local needs and localized
definitions of sufficiency, balance and change. Successful development was dependent on
reinvesting in knowledge at the village level, where people made informed choices about
their future (McRobie, 1981:2).

AT is one manifestation of Schumacher’s work. As ITDG looked for an intermediate
technology, not modern nor traditional, AT looked for technologies within development
programs that were locally appropriate (Carr, 1985:45). AT’s technology is people’s
technology; not that reserved to the already rich and powerful. The philosophy is contained
within India’s swa-raj (self-rule) and khadi (wholescale self-reliance) (Hoda, 1976:145).
The idea was not to develop toward an externally defined utopian vision, but to fit change
into existing local social, economic and political systems.

AT challenged some of the assumptions and actions of conventional development.
Pluralistic development implies accepting that there are many possible models of a
developed society. Khadi and swa-raj suggest decentralization and self-reliance over
inclusion in the global economy (Kantowsky, 1980:11). AT tends to channel aid through
grassroots movements, and stresses redistribution of wealth and intellectual ideas over
economic growth (Daly and Cobb, 1989:290; Freidman, 1992:74). In essence, AT uses
the eastern concept of the middle path, striving toward balance before growth, meeting
needs before unlimited wants (Sen, 1992:104). On paper, AT appears to be capable of



using an already existing global institution (development aid) to create self-reliance and
support a sustainable system.

In practice, the radically different mode of development suggested by AT remains within
convention in some important ways. Underlying AT’s benign conceptualization are
practices of enforced change and imported world views. Critics’ question the degree to
which AT allows indigenous value systems to define appropriate. They also argue that
techniques, purpose, use and approach behind a given tool, remain largely western within
the market system. It is a band-aid approach to traditional culture’s breakdown in the face
of rapid change (Nandy, 1983:149).

When the world view of a spiritual-traditional culture comes into contact with that of a
growth-centred, modernist and powerful society, is an exchange within change possible?
Among the Buddhist peoples of the Western Himalayas, the question of what form
development will take, is fundamental to their survival. When development brings its
technologies and strategies for growth, resource exploitation and market competition, the
local people have great difficulty understanding the purpose of this change. Unless chosen
technologies and programs coincide with their spiritual world view, it is debatable whether
or not the transferred technology can address local needs and improve standards of living.

While the debate continues, trillions of dollars are spent each year for development. While
programmers try to fit design to need within a world of confusing political barriers, the
results are increases in the incidence of hunger, violence and environmental degradation
(WCED, 1987:7-29). Development agencies, whether multi-lateral or grassroots, might be
better served by asking the recipients of aid, why development?

This question of why was taken to some aid recipients in Ladakh, India. A case study of
solar box cookers within AT aid, is used to compare the promises of the “middle path” of
AT to actual field performance (Schumacher, 1973:56). The study offers empirical data,
gathered from aid program directors and hundreds of aid recipients who participated in four
different programs, on the impacts of aid. The study is incorporated into this thesis, which
offers information within the vein of conciliatory problem-solving. It provides
suggestions, already evident to some of the villages surveyed, for improvement in
development program structure.

7 See, for example, David Burch, Nicolas Jequier, Nigel Pollard, Witold Rybczynski, C. P. Timmer, and
M. Willoughby.



The rationale for this work is founded on the belief that the complexity of problem solving
and the multi-disciplinary nature of programming within the development arena, demand
accurate data and careful analysis. Problem evaluation should be carried out within an
interdisciplinary framework, with attention to workable, conciliatory suggestions for
change. Conclusions are directed toward positive change, at a local or project level, within
development, rather than creating yet another critique of development as a whole.

1.3 How does this apply to Resource Management?

The fact that outside-intervened, imposed social change has never been successful in the
long run, (Friere, 1970:122-3, Illich, 1968:41) is of fundamental importance to the critique
of past development aid and its philosophy, to the evaluation of AT in Ladakh, and to all
professionals within resource management fields. How can development survive and how
can resource managers be effective in their work unless this central tenet is recognized and
dealt with? As deliverers of development - ideas, technologies, programs, projects,
management schemes and the power they represent, - resource managers must realize that
investment of ownership of all of these must be within the local community. In the future,
resource managers will fulfill a new and important role in communities, that of liaison,
supporting local choices in social change. Resource managers may work as facilitators,
providing the outside input needed to initiate change, encouraging cross-cultural
communication, and interfacing between the possibly extremely differing world-views of
the deployers and recipients of aid.

1.4 Why Ladakh?

Ladakh, a district within the state of Jammu and Kashmir (J&K), India, occupies the
westernmost edge of the Tibetan Plateau. It is a high altitude desert, isolated from
neighbouring regions by the highest mountain ranges in the world. Over thousands of
years of habitation, durable relationships between humans and nature were established in
this land of scarce resources and harsh climate. Lacking exploitable resources, change did
not come to Ladakh in the form of invasions or conquests. Instead, it came either along
trade routes (stretching west to Istanbul and east to Beijing), or through the religious
teachers (and texts) of Mahayana Buddhism. However, over the past 30 years, Ladakhis
have experienced a new form of change. Through the efforts of the Indian National
Government and numerous international aid agencies, development has come to Ladakh.



For numerous reasons (e.g., its geographic isolation, resource scarcities and isolationist
policies of India) Ladakh escaped the full onslaught of numerous development fashions. It
was not severely impacted by massive industrialization, the green revolution, human
development or other early forms of aid. It has experienced these, but generally later and in
less volume than did other parts of the Third World.

Again, for many reasons (including road construction connecting Ladakh to the outside
world; an Indian program emphasizing Wastelands Development; the growing dependence
on IMF loans; and tourism), Ladakh is currently experiencing a large influx of aid.
Typically, development in Ladakh takes one of two forms. Some aid is within national
progress programs, to electrify villages, build road linkages and provide social system
infrastructure. Money invested in these programs is generally delivered by the Centre® and
projects tend to be large-scale and directed by outsiders. The second form of aid is that of
sustainable, grassroots or AT development. These strategies pay more attention to existing
ecological threats, cultural maintenance and meeting basic human needs. This aid tends to
be internationally financed, supporting smaller, participatory projects and is decentralized
in delivery. Almost all aid in Ladakh retains the development paradigm: a universalized
definition of poverty, that this poverty is the nemeses of progress, that economic growth
will alleviate poverty, and which uses the materialist world as the model to follow
(Angorama, 1992).

However, some aid agencies in Ladakh have discovered that societal goals cannot be met
within conventional aid strategies. The traditionalism of the Ladakhis considers spiritual
growth, social balance and ecological co-existence as their concept of progress (Norberg-
Hodge, 1991:137; Rizvi, 1982:115). How, the agencies asked, can international aid be
used to help meet local goals within a country and, a world, increasingly turning to another
economic paradigm?

Within AT aid in Ladakh, a full spectrum of the concepts, practices, technologies and goals
exists. Some aid is geared toward economic problems, other forms target the rapidly-
growing problems within self-reliance. These differences allow undertaking a comparative
study of the impacts of aid. One particularly problematic introduced technology supported

8 The Centre is the national government in New Delhi.



through AT is the solar box cooker (SBC)®. Programs use SBCs (as a part of holistic
community health strategies) to address growing fuel shortages and expenditures, and
energy-related health issues. The SBCs make use of some of Ladakh’s abundant supply of
solar energy to cook food and heat water. The cookers are designed as a supplementary
cooking stove, to be used in conjunction with traditional or kerosene stoves. To differing
extents, the programs encourage village sufficiency and respect for traditional tools and
practices. Encouraging use of SBCs is difficult in that these tools must interface with the
traditionally-important kitchen and hearth. Within this problem, the social, technical and
economic aspects of technology transfer can be seen. How aid groups approach the puzzle,
and how the users adapt to a new technology, allows for an evaluation of AT in practice.

Ladakh presents numerous advantages to the researcher wishing to study the intentions and
impacts of aid10, First, the entire history of development aid is immediate in Ladakh; it is
known to the people currently living there. First-hand experience is common and
documentable in almost all villages. Second, records of most development projects in situ
can be examined. Third, many technologies (used in development work) are still in place,
so the technical capabilities of these devices can be rigorously tested. Finally, there are
people, both outsiders and Ladakhis, living in the area who question the impacts and
effectiveness of aid, along with the contribution development makes to this isolated
society. These people can contribute a great deal of relevant information and experience to
any development study conducted in Ladakh.

The dilemma presented by the Ladakh case study is that of a perceived need to develop a
region supporting a culturally rich, long-lived society that appears under-developed, within
western measures of gross economic production. Recognition of this dilemma helps to
address the fundamental question I am interested in here: “Is development needed?”
Furthermore, the Ladakhi case offers some answers to the question: ”Can aid support
cultural diversity and meet basic needs, while accepting the potential for differing
definitions of ‘developed’?”

This study documents the lack of attention to, and consensus on, the definition of needs in
a community. It attempts to illustrate the numerous factors affecting the acceptance,

9 Solar box cookers, solar cookers, cookers and SBCs all refer to the passive solar technologies used within
AT aid programs in Ladakh. These terms will be used interchangably throughout the thesis.

10 This information is based on personal experience from a 1989 research project on the impacts of AT
tools and programs on the agro-ecology system in Ladakh.



effectiveness and impact of development projects. It asserts that many of these factors are
neglected in planning and implementing development aid. It documents the need to
recognize local values that assist in producing community self-reliance and self-respect.
Finally, the study suggests areas where program changes might result in more appropriate
expenditures in development aid. The Ladakh case study presents all the necessary
components for an in-depth exploration of issues fundamental to the development
argument, and for opening the dialogue between the various factions within the
development problematique.

1.5 Research Questions

This study focuses on the use of AT aid to provide greater energy self-reliance in Ladakh.
From a case study of the introduction and use of solar cookers, two main issues emerge.
The first addresses whether solar cooker technologies are an appropriate supplement to
traditional and fossil fuel source. The second issue looks comprehensively at local people’s
needs, and asks if solar technologies can meet these needs. Specific questions addressed in
this thesis are:

1. Are locally-defined needs in energy use patterns reflected in methods used
to address needs in AT development programs in Ladakh?

2. Are technically-capable solar box cookers promoted by the AT programs in
Ladakh? are these cookers actually being used by local peoples? Do these
capabilities address locally-defined needs?

3. Are AT programs structured to facilitate positive impacts, acceptance and
use of solar cookers?
4. Is there a correlation between frequency of use of solar cookers and village-

defined need, willingness to use, tool capability, the user’s understanding
of the tool, net positive impacts in villages, and ease of use?

5. Are there significant differences between villages or between AT programs
in Ladakh with respect to solar cooker use?

6. What conclusions can be drawn from this particular case study in reference
to the design of future AT programs and their solar technologies?



These questions are addressed first by examining the development-underdevelopment
problematique from the more Hegelian viewpoint of the AT movement. The study looks at
AT’s methodology of working within the conventional framework of development aid,
while supporting self-reliance and diversity in cultures. The questions are then dealt with in
the context of an seven month case study of solar box cooker programs supported by AT
development aid in Ladakh.

1.6 Limitations and Scope

As a work that addresses the technical, cultural and spatial attributes contributing to the
acceptance of new technologies and their introductory programs, this thesis is inter-
disciplinary by nature. It depends on contributions from numerous branches of study, in
particular, concepts drawn from anthropology, engineering and planning, sociology and
theology, all contained within development studies. However, due to time and length
constraints, there are aspects of the biophysical, socio-economic and political impacts of
development aid that are not fully explored.

This thesis depends heavily on work published by people of the “Third World” on the
impacts that aid and technology have had on them. India, and its grassroots movements, is
a leader in the anti-development and alternative development approaches. All too often,
these voices are heard only through the interpretations of western scholars, or are seen in
studies published by researchers who spend little time in the field. What is lost in such
translations is unknown. While recognizing the valuable contribution many western
authors have made to development theory, I prefer to draw on the works of those impacted
by development whenever possible.

One of the inherent limitations of grassroots movements is their lack of funds and
infrastructure to undertake careful scientific and policy analysis of aid impacts and the
technologies they introduce. The groups working in Ladakh invest most of their time and
money on the day-to-day functioning of projects and organizations, so few resources are
available for research. Often there is great disparity among what is known to these groups,
the perceptions of visiting outside researchers, and what is published in Western journals.
The capability of introduced technologies, the people’s reactions to and the overall impact
of these technologies, and the change in policy over the years of development aid, can be
intelligently discussed by many working in Ladakh, but it remains largely unpublished.
This is a reflection more of grassroots and alternative development groups’ priorities, not



of their knowledge of the subject. This study is, as far as this author is aware, the first
systematic evaluation of use, impact and technical capability of four AT programs’ solar
box cookers projects, over three seasons’ use in Ladakh. This study could not have been
completed without the previous work undertaken by the Ladakh Project, the Ladakh
Ecological Development Group, the Leh Nutrition Project, and the Central Tibetan Relief

Committee.

The key to research on use of ATs is an understanding of the reasons why people use, or
do not use, technologies, the desired impacts of using technologies, and the significance of
villagers’ household organization. It should be clear to other social scientists that eight
months in the field is insufficient time to gather accurate ethnographic data. One of the
premises of the development critiques is that universal frameworks, designed from very
small trials, working across religious, cultural, biophysical, socio-economic and spatial
bounds, are limited. I agree with this belief and think that the value of the results from my
study in Ladakh are best suited to the application of AT work in Tibetan and Ladakhi

communities.

1.7 Methods

In order to carry out the research in this thesis, the following methods were employed.
First, a literature review and consultation process was undertaken. This addressed issues
within the theories of development and AT approaches to aid and served as preparation for
field work. Second, interviews and archival research in Leh, Ladakh, provided information
not available in North America; in particular, the unpublished reports from AT programs
operating in Ladakh. A field survey was conducted within Ladakh. Data analysis of
information gained in the field, exploring means and trends was undertaken. Finally, a test
of the AT theoretical framework for appropriateness was conducted.

Within the field survey, data were gathered through seven means. An experiment was
conducted to test the technical capability of the solar cookers used in the AT programs.
Interviews with program directors and technicians supplied programmers’ views on the AT
projects. Surveys of 283 solar cooker users were conducted in 26 villages. Observations
were used to supplement or validate survey information. Repeat visits were made at 13
survey sites. Finally, a participatory research program was undertaken in the Tibetan
refugee camp in Ladakh. The program was used to test the technologies and methods used
in other cooker programs, and to offer suggestions for future changes. Conclusions drawn
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from this entire body of work are used to suggest i) areas of needed future work on this
topic, ii) suggestions for change within AT programs in Ladakh, (iii) concepts relating AT
to community self-reliance and (iv) some implications for resource managers.

The nature of the question, does technology transfer work?, demands information from
multiple sources and numerous disciplines in the natural and social sciences. The question
suggested collection of empirical data from the deliverers and users of technologies, and
from within the context of its use. This was undertaken in several ways. First, making use
of a case study allowed for the exploration of unique, contemporary events (AT aid
programs and their adoption by AT users) over which there was little control. The case
study allowed for collection of information on how programs were structured and received,
how components of programs interacted, and why certain assumptions on needs and ways
to address needs were developed. By comparing four differing AT programs in the case
study, internal and cross-program comparisons could be used to help explore the impacts
of solar cooker use as a form of technology transfer (Patton, 1980:64-5).

In addition, the research question demanded a cross-cultural study, including an interface
between aid donors and recipients. Information gathered in surveys was supported with
data from the cooker experiment, interviews, and observations. First hand experience with
each of the cookers used in the AT programs added to the researcher’s ability to evaluate
results. The experiment provided important, comparative data on all models of cookers
used in the four AT programs. Researchers, program directors, technology users and non-
users, and village leaders offered unique views about the value of SBC projects. Together
they offer a more representative picture of what was happening within the four programs in
Ladakh. Numerous translators and several different surveys and observation techniques
were helpful in obtaining the qualitative data.

Due to the lack of previously published data, knowledge was generally located within the
experience of the people participating in development. The researcher was an active
participant in the introduction and evaluation of one of the four SBC programs; located
within the Tibetan Refugee camps of Ladakh. The disjoiner created by traditional research
methodologies of whose knowledge or social reality is valued, is only just developing in
Ladakh (See Chambers, 1983:54-56, and MacGuire, 1989:8). Most of the study’s
participants did not recognize a positivist hierarchy of fact and knowledge (that is, only that
of recognizing observable facts as valuable). To avoid suggesting a hierarchy of knowers
in a social reality, and practicing “research imperialism”, all persons’ observations were
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accepted on equal grounds. It was hoped that participants would not be distanced from the
work, its results, and their confidence in their own form of knowing.

The data collected in surveys and observations often dealt with concepts and phenomena
commonly known only to the Ladakhi and Tibetan people. For example, the data included
views on the presence of lhas (spirits) in the house and appropriate treatment of, or
coexistence with, these spirits, even though these phenomena are outside the experience of
the researcher. What has significance to the Ladakhis and Tibetans themselves is reported
in this study. The closeness of the researcher and client, made possible through the use of
participatory work in the refugee camps, aided in bridging the knowledge gaps found early
in the field work. This practice was vital to clarify both problems and solutions. It is
therefore suggested that participatory research was the most logical choice for this
particular study.

I remained as objective as possible in undertaking and carrying out this research. Never-
the-less, itis inevitable that personal biases may have emerged. I have taken great pains to
ensure the integrity of this work by presenting various viewpoints throughout the text
while attempting to clearly state my own position.

1.8 Organization

In the next chapter the theoretical context of the thesis is presented. In order to access the
impacts of AT within Ladakh, it is imperative that the contexts of aid and Ladakhi society
be understood first. A brief history of development aid is accompanied by questions raised
concerning the impact of conventional aid programs. Doubts about the efficacy of aid, and
the redefining of development, gave rise to the Intermediate or Appropriate Technology
approach to aid. The chapter then explores the components of AT that may offer potential
for bridging the gap between conceptual goals and practical results in development aid.

The context of the case study is set in Chapter Three. Salient aspects of Ladakhi society,
especially the dynamics of traditional social change and their system of spiritual ecology,
are explored. The geography, history, basic village socio-political structure and response to
recent development aid are examined to offer a greater understanding of Ladakh. The
different institutional structures that provide continuity and stability to the traditional
societal framework are described. The indigenous sense of self-reliance, sufficiency, and
self-respect are contrasted to the world’s perception of Ladakh as under-developed. This
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contributes valuable information to local and outsider differences in defining
appropriateness, and will aid in understanding Ladakhi reactions to outside-intervened

change.

Chapter Four presents the results and discusses the case study of four AT programs
making use of SBCs in Ladakh. It describes the archival work, survey methods, survey
design and nature of the SBC performance testing used in the field. It presents the results
from technical capability tests of six models of SBCs, used by the four AT programs. It
uses the AT framework for determining appropriateness to examine the technical capability
and social acceptance of the cookers. It does this through presenting survey results of
questions addressing the users’ need for change, willingness to use, SBCs technical
capability, program frameworks and support systems, locally-incurred benefits from use,
and frequency of SBC use. Results are discussed by comparing the performance of cooker
models, components within each of the programs, and relationships between these and
actual use of the cookers. Finally, it lists areas where programs might improve
performance and acceptance, and the local barriers to change suggested from the data.

In the concluding chapter, differing perceptions of development are considered.
Determination of appropriateness is considered within the case study of solar cooker use,
and from the distinct Ladakhi viewpoint. Components of the appropriateness equation that
contributed to use of some cookers, and, through their absence, to the non-use of others,
are identified. Through comparing areas where successes were seen in the four programs,
of suggestions are offered for future improvements in AT delivery. Finally, the numerous
barriers to the acceptance of AT are discussed. These include the impacts of using a global
model within development, mismatched goals within development aid, the “foreclosure of
options” through investment in inappropriate technologies, and the loss of self-respect in a
culture defined as underdeveloped. It considers the “Trojan Horse concept™11 of a pioneer
technology bringing unintentional or uncontrollable change into a society.

11 "Throughout all classes, nationalities and religions the consensus was for ‘more technology' because
technology was viewed as powerful but neutral, entirely at the service of the user. In reality, of course, a
model of civilization follows hot on the heels of modern technology. Like the entry of the Trojan horse in
the ancient myth, the introduction of technology in the Third World paved the way for a conquest of society
from within." (Sachs,1992:13).
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CHAPTER TWO
DEVELOPMENT WITH A HUMAN FACE

The Age of Enlightenment, and the theory of progress to which it
gave rise, was centred on the sacredness of two categories: modern
scientific knowledge and economic development. The act of living
and of celebrating and conserving life is sacrificed to progress, and
the sanctity of life has been substituted by the sanctity of
development. (Shiva, 1988:xiv)

In this chapter, the history of development is briefly examined. The link of multiple world
views to failings within conventional development is considered. One radical departure
from basic development precepts, that of Appropriate Technology (AT), is explored12. The
potential for success within this movement, which invests aid in simple technologies and
indigenously-designed programs, is discussed. Finally, the AT’s potential for addressing
locally-defined needs within pluralistic developments is considered.

2.1 Identifying the problem

Development is a word with great power. It is used to denote the process of global social
transformation, revealing power through that process’ implied scope and scale. However,
itis also a ‘plastic word’ artificial and pliable in that it encompasses concepts so varied that
it loses meaning (Porksen, 1992:1). Taken literally, it is the act or process of growing,
progressing or developing. Within the context of international development aid, it
encompasses humanity’s move toward a more perfect form of political, social and
economic organization (Lele, 1991:607). In practice, development is meant to use
economic growth to increase human welfare and bridge the gap between the impoverished,
traditional world and that of modern affluence (Berthoud, 1992:72; Simmons, 1992:16).

A problem with implementing development is its polarization of diverse cultures into just
two categories, the developed and the underdeveloped. The terms intone a superiority to
the lifestyles that define the western world. Using the western world as a model of
development, it then suggests a singular path in a competitive economic system and a

12The following convention will be adhered to: AT (initials capitalized) will denote the general concept
and concept as practised associated with the Appropriate Technology movement, AT represents the
movement, innovation, strategy or mode of technology-practice. Technology or tool (plain text) is the
actual technology, the artifacts themselves as used in the movement. Italics will be used when emphasis is
warranted or to signify an oxymoronic use of the term.

14



consumer-based society These foundations make multi-faceted change questionable
(Chossudovsky, 1992:10).

2.1.1 From colonization to development

As a concept, development slowly emerged from the word’s biological and evolutionary
use in the late 1700s. It was seen as:
...the process through which the potentialities of an object or

organism are released, until it reaches its natural and complete, full-
fledged form (Esteva in Sachs, 1992: 8).

Development moves from the appropriate form of a being towards an ever more perfect
form. Social scientists adapted the biological use of development to suggest there existed a
uniformed perfection in social structures (Wilbur and Jamieson in Wilbur, 1984:12). This
application of the concept within societal development is problematic in two ways. First, it
negated the human and environmental “surprise” in evolution, especially the creativity
shown within adaptation (Pannikar, 1993:6). Erroneously, people were catalogued into
mechanistic and predictable units to be developed by outsiders. Second, it became accepted
that the industrial mode of production and social institutions in the west were components
of the model for the ever more perfect form. Developing the entire within a singular model
was first implemented through colonialism and then realized through development aid
(Rosenthal, 1984:88-9).

Colonization provided for the concentration of wealth underlying industrialization and
creation of modern empires (Chandra, 1973:24-25). In this process, colonization
supported a paternalistic relationship between Europe and the colonies, and created the
wealth and power to globalize this two-tiered world (Banerji in Bagchi, 1983: 38).
Colonization allowed for the construction of infrastructure for resource exploitation,
transplanted the European socio-political system, and encouraged de-skilling of people and
dishonouring of traditional knowledge and culture (Nandy, 1983:148).

The ideology and institutions nurtured by colonial rulers remained in place after
independence (Moon, 1991:215). By the end of the Second World War, colonialism and
imperialism became politically unpalatable to the war victors. Economies had grown
dependent on an international market system (Dube, 1990:1-2; Moore-Lappe, 1987:146).
The newly independent countries were led in-large by colonial-trained cadres in search of a
national vision. The post-war structural adjustment left western economies in search of
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new directions. The budding scientific and technical revolutions needed peace-time
challenges. Continued economic expansion was dependent on creating greater ability to
consume products and services. The threat posed by the spread of communism was seen
as the post-war challenge in the west; the threat of capitalist market capture and exploitation
of the liberated colonies to be defended by the communist world (Pereira, 1988:10;
Webster, 1984:89; Weismann, 1974:38-39). Development as an altruistic yet rational
investment met the goals of the new world order (Dedijer, 1972:22). The spirit of the time
is reflected in President Harry Truman’s inaugural address:

The peoples of the earth face the future with grave uncertainty. In
this time of doubt, they look to the United States as never before for
good will, strength and wise leadership. It is fitting therefore that
we take this occasion to proclaim to the world that... We must
embark on a bold new program for making the benefits of our
scientific advances and industrial progress available for the
improvement and growth of underdeveloped areas. More than half
the people of the world are living in conditions approaching misery.
Their food is inadequate. They are victims of disease. Their
economic life is primitive and stagnant. Their poverty is a handicap
and a threat both to them and to more prosperous areas. For the first
time in history, humanity possesses the knowledge and skill to end
the suffering of the people. The United States is preeminent among
peoples in industrial and scientific techniques. I believe that we
should make available to peace-loving peoples the benefits of our
stores of technical knowledge in order to help them realize their
aspiration for better lives. And in cooperation with other nations we
should foster capital investment in areas needing development. Such
new economic development must be designed and controlled for the
benefit of the peoples of the area in which they are established. The
old imperialism - exploitation for foreign profit - has no place in our
plans. What we envisage is a program of development based on
concepts of democratic fair dealing (Truman, 1967:341).

2.1.2 Problems in the paradigm

Development was born in the west, within post-war leaders who made clear the economic,
political and social intents of development aid. Development’s mandate was to ‘transform
all self-sufficient, subsistence forms of existence by introducing them to progress’
(Groynmeyer in Sachs, 1992:66). Both in its pragmatism and its altruism, it was designed
to deal with the growing poverty in the non-industrialized world. Just as the development
conceptual model had transferred from Europe to North America, technological advances
and wealth concentration could create the same positive change elsewhere. While there was
no room for the ‘old imperialism’ in development, there was also little questioning of
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transferring Euro-American technology as the means to deal with poverty. (Hancock,
1989:70).

The first twenty years of development resulted in enormous advances, particularly in
infrastructure, agriculture and medicine. Yet poverty persisted and by the 1980s was
growing in many parts of the Third World. Redesigning the development process, and
redefining the nature of the poverty-problem and economic growth-solution, did not lead to
success (Shiva and Bandyopadhya, 1989:112). Max Weber (quoted in Kantowsky,
1980:181) believed the social evolution of Asia could not “catch up to Europe” until it
adopted “Euro-American Protestantism and discarded its “other-worldliness”. In a 1990
World Bank report on aid in India, it was stated that chances for the success of aid were
limited as aid continued to be “concentrated in areas where [it was] not likely to have large
impacts on growing poverty” (Lipton and Toye, 1990:41).

Here, critics say, is the heart of development’s failure. According to Esteva (1993:22),
development was not a sense of western culture, but wholly western. Development was
not to be a synthesis of global ideas, or a locally-controlled process. Instead, its
“underlying presupposition of a western anthropology and cosmology” only supported
only one world view, one set of social institutions and one societal goal (Panikkar,
1993:2). This scientific materialism paradigm based life goals on hard work for individual
gain, stress on capital accumulation, and the importance of scientific and technological
advances. Two assumptions were made: first, that all societies should, could and wanted to
participate in a global modernism; second, that the scientific-materialist world view held the
path to poverty elimination (Kothari, 1981:14-15). Within this critique of aid, Shiva
(1988:10) wrote:

Satisfying needs through self-provisioning mechanisms was

equated to poverty; the cultural perception of prudent subsistence

living as poverty has provided the legitimization for the development

process, and through dispossession and deprivation the develop-

ment process created real poverty. Insufficient and inadequate

participation in development was labeled the cause for under-

development. But actually, loss of political control through enforced

participation in development creates underdevelopment. (emphasis
added)

The possibility that involvement in development could create under-development13, merits
examination, as it is central to the genesis of alternative development movements.

13Rarely was the term underdeveloped used to refer to people living in Europe or North America. More
commonly, impoverished was used, often to describe living conditions in minority communities or rural
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2.2 Dualism within development

Self-reliance, as described in the Cocoyoc Declaration of non-aligned countries in 1974,
would probably not lead the Third World to the wealth of Euro-American development. It
would, however, support a development that met the very different goals of societies that
could not find legitimacy in modernism. Cocoyoc development supported:
...self-confidence, reliance primarily on one’s own resources,
human and natural, and the capacity of autonomous goal-setting and
decision making. It excludes dependence on outside influences and

powers that can be converted into political pressure (Sen,
1989:750).

Fromm describes the spiritual-traditional society as one based on being rather than having.
The traditional society has difficulty with competitive materialism and its endless,
unfulfilled desires (Fromm, 1979:114). Tonnes perceived healthy societies as those of
mythical wholes, where knowledge, participatory governance and direct relationships with
local environments preserved values and collective rights. According to Tonnes (quoted in
Jones, 1983:142), the myth, legend, folklore, poetry, and magic necessary to create the
social institutions and ultimate meanings of traditional societies could not fit in
“fragmented, self-motivated, ego-centric, gesillschaft societies”.

These traditional societies made high demands on, and limited the freedom of individuals.
Complex kinship and family ties created an interwoven web that, while it did not provide
for individual freedom, maintained the basis for self-respect and security. “No sustainable
society is possible when nobody owes anything to anybody else” (Berthoud in Sachs,
1992:85). What was seen as violations of rights to outsiders, were considered the
constraints which provided for harmony of the community as a whole.

Sarvodaya is the Indian traditional society’s conceptualization of development. Translated
as ‘the welfare of all,” sarvodaya supports economic, social and political self-reliance at the
village or regional level (Kantowsky, 1983:182-183). Inequity and resource exploitation
are discouraged through a complex system of inter-relationships, self-reliance is possible at
the regional level, but not the individual (Kothari, 1982:211). Gandhi (1965:52) supported

areas with a large percentage of the population was dependent to some degree to subsistence farming. A
clear distinction was made between the not-evolved intoned by underdeveloped, and the not-materially sound
impoverished.
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the movement as a means to adapt modernism into existing traditions to suit local needs and
avert the chance for devastation:
God forbid that India should ever take to industrialism after the

manner of the west. If (we) took to similar economic exploitation it
would strip the world bare like locusts.

When India gained its independence in 1947, Gandhi, philosophic leader of the Quit India
movement, offered advice to the new prime minister of the country. He suggested that
India not follow the path of its colonial past, nor that of its colonial ruler. He dismissed the
modernization thesis of a high technology, capital- and energy-intensive world seen in both
the West and the USSR. Gandhi suggested sarvodaya as a means to support the diversity
of India’s cultures and make use of the knowledge, science, technology, and human
resources already in place. He fought the argument that sarvodaya could not function in the
modern world, with its set of complex problems. Gandhi suggested that there “was
absolutely no evidence that industrialism can function in today’s world, with its set of
complex problems” (Gandhi 1968:336). If India were to survive, Gandhi insisted, then all
of its diverse cultures must be empowered to improve their own lot (Hoda, 1972:40).

Biswas (in Sen, 1992:264-265) uses a story about the Vynad people of the Western Ghats
of India to illustrate the problem of development. “The politicians and international do-
gooders were sent to the tropical, mountainous home of the Vynad because the tribals were
backward, and experts could bring them forward”. Without asking the people, the Vynad
houses were replaced with ones inappropriate for the climate; they tended to melt in the
rains. The project was undertaken because of a nationalized development scheme that stated
traditional homes, kuccha, of simple mud and thatch, were to be replaced by those pucca
(‘good’) ones, of brick and mortar. As soon as the experts left the villages, the Vynad
“returned to building kuccha homes, not understanding why the outsiders insisted on
something different”. Homes that were pucca in Delhi made no sense locally.

In 1981, the newly-appointed Development Officer of Ladakh, responsible for the
modernization of this ‘backward’ district, commented to a long-time resident of the area,
‘people were not particularly interested in sacrificing their leisure or pleasure simply for
material gain...If Ladakh is ever going to be developed we have to figure out how to make
these people more greedy. You just can’t motivate them otherwise” (Norberg-Hodge,
1991:141).
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Appropriate aid does not abandon the ‘other-centred worlds’ but makes room for their
concept of progress (Sen, 1983:762). In recent years the re-designing of aid recognized the
value of pluralistic world views. It allows for capital development in some geographic
areas and societal realms, and non-material development in other realms (Daly and Cobb,
1989:165-169; Freidman, 1992:72-74). It insures that costs and benefits are defined in
meta-economic terms, and are accounted for locally. Pluralism solicits the full participation
of the people defined as underdeveloped and values their ability and right to identify
community needs. To temper this, it makes clear distinctions between wants and needs and
provides for security over large-scale capital risks (Rau, 1992:68; Shiva, 1989.67).

2.3 Development as if people mattered: Appropriate Technology

One such form of re-development, AT, grew out of the threats modernism presented to
traditional societies or marginalized peoples. Its conceptual roots can be traced to
sarvodaya, M. K. Gandhi and, in particular, E. F. Schumacher. Projects were aimed at
recreating sufficiency, in ecologically, socially, politically, economically, scientifically and
culturally sustainable systems. AT works within the premise that technology always
changes a society; therefore, the closer the match between tool and societal goals, the better
the chance of change being appropriate. In post-independence India, AT developed as a
middle path to change.

2.3.1 Let goods be home-spun

Worried about the negative impacts of continued technological or economic dependence,
the sarvodaya approach to development was espoused by some of the great philosophers of
India (Narayan, 1978:2-3). A national program of antyodaya, the decentralization of
economic and political power to the grassroots, they said, would be economically sound,
allow for local control on resources and change, and move India toward appropriate
development (Gandhi, 1966:61; Hoda in Jequier, 1976:146).

Prime Minister Nehru (quoted in Narayana, 1972:67) fundamentally disagreed with this
utopian, vision. He was determined to liberate the ‘insular and backward’ villagers, who
were the barrier to India’s ability to become ‘internationalized and advanced’. India must be
competitive first, not sufficient on the micro-level, with large-scale industrialization,
modem infrastructure and support of urban workers. Although sarvodaya was rejected by
post-independence governments, it flourished in the informal sectors of tens of thousands
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of villages. Having no access to the international development aid of the 1950s and 1960s,
these villagers created their own agricultural, technological and economic possibilities to
deal with emerging problems!4 (Krishnaswamy in Kurien, 1991:171; Srinwasan in
Sethna, 1979:262-265).

2.3.2 Technology with a human face

Some of the results of India’s industrialization were in sharp contrast to the concepts of the
Gandhian modell5 . Aid programs seemed to create greater disparity and impoverishment16
(Douthwaite, 1992:233). Hoda (1976:149-150) saw development not as a deliberate form
of exploiting India, but “largely incapable of aiding India” as it was “largely incapable of
understanding India.” In the 1950s, E. F. Schumacherl7 visited Asia to study the dilemma
of development (Willoughby, 1990:59,62). His experiences in Burma, then later, India
and Nigeria, led to the founding of a new form of aid within the Intermediate Technology
Development Group (ITDG).

During Schumacher’s time in Burma, and later in India, he noted that his perceptions of
underdevelopment were inaccurate. Although people had low monetary incomes, they did
not perceive themselves as poor, but culturally rich and economically sufficient. He noted
that in most cases, the aid did not meet people’s stated needs, nor did it result in an
improvement in their cultural and economic well-being (Wood, 1984:245). Examining
these failings!8, Schumacher explored the possibility of locally-controlled economic
systems meeting locally-defined needs, sarvodaya. (Schumacher, 1962:1-3).

After his work in India, the influence of sarvodaya spurred Schumacher’s formulation of
ITDG (McRobie, 1981:18-20). Production by the masses, not mass production, would

14 There was a global shift from rural community support to urbanization, industrialization and
infrastructure development in the post-war era.

15This model drew from numerous other philosophers in India, including but not limited to, A.V. Bhave
and J.C. Kumarappa of Sarvodaya, Swami Shraddhananda of the Aryasamaj movement, Baba-ji of the
Mahalwari (village-owned land) - laukika (creating a worldly dimension of social order) movements.

16 See the McNamara-World Bank address of 1973, in IBRD’s The McNamara Years, for his examination
of the failure of aid.

17S chumacher, working with John Maynard Keynes, was largely responsible for The Keynes Plan,
presented to the Bretton Woods conference, founding international mechanisms for multilateral financing;
Schumacher's Trade Policy and Full Employment, and a Schumacher paper attributed to Sir William
Beberridge Full Employment in a Free Economy both addressed the importance of free trade in achieving
the British goal of full employment.

18poes Economics Help? An Exploration of Meta-economics, paper presented to the 1972 Annual Meeting
of the British Association for the Advancement of Science, published in After Keynes, ed by J. Robinson
(Oxford: Basil Blackwell, 1973:26-36
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support and enhance local skills, knowledge and resources. ITDG19 aimed development at
the poorest, at small-scale and simple projects and supported the non-consumptive
philosophy. Lacking the support of conventional development, Schumacher appealed to
groups already marginalized by colonization and aid. Improving the efficiency of traditional
tools, while re-investing in community economy and skills, fit village contexts and needs.
Simple technologies, grassroots decision-making, local control of funds were ideas already
known to some of the villagers. Schumacher’s (quoted in Wood, 1984:329) aid
popularized sarvodaya through his concept of aid being to ‘Find out what the people are
doing, and help them do it better.’

In the 1970’s dissatisfaction with a singular concept for development came to a head. The
persistence of poverty demanded the design of new tools and frameworks to meet the basic
needs of Third World peoples. The search began for appropriate tools that could assist
villager’s in their quest to regain their self-sufficient. As Hoda stated in 1976:

The present level of aid is only of marginal significance and comes

with so many project conditions, tying of aid, foreign consultants

and sophisticated technology that it saps the initiative and freedom

of action of the developing world. The developed countries are only

interested in selling their turn-key projects. Scientific and

technological advances in the West are having an impact on the

Third World countries that is detrimental to their development
prospects. (Hoda in Jequier, 1976:149)

Confronting poverty through meeting basic human needs, reducing population growth and
migration, redistributing income and stimulating growth in the poorest sectors offered
legitimacy to groups supporting alternative forms of development. AT, as an already tested
basic needs approach, received a great deal of attention. In particular, development
planners were interested in AT’s pluralistic concepts. Linking need and tool with context in
a development problem, appealed to those who had seen large-scale or centrally-planned
aid’s failings. It was during this time in the 1970’s that AT was provided with sufficient
resources to test concepts and programs. An AT framework and its approach to
underdevelopment, impoverishment and marginalization problems was designed. In
addition, AT formulated development that supported traditional societies which operated
outside western or industrialized socio-economic conventions (Brown, 1977:277-279).

19 Schumacher's group was named the Intermediate Technology Development Group; later the type of work
undertaken by ITDG and its founding concepts were incorporated into AT.
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2.3.3 The concept of Appropriate Technology

AT has no meaning in itself. Appropriate, as in the case of current use of the word
development, has become a plastic word (Porsken, 1992:4). It is used freely to connote
suitable methods and local ownership of change. Within the AT movement, appropriate
demands to be defined by the context of any technology’s use. AT can be “a collection of
small-scale, simple tools or technologies,” or “a radical, liberator philosophy” (Boyle in
Willoughby, 1990:169). In its simplest definition, AT is a Technology designed to best
make use of a country’s resources to achieve its development objectives.20 (Stewart in
Stewart et al. 1990:5; Schutter, 1980:2). Empbhasis is placed on the context in which a tool
functions; the political, social, economic and environmental framework which presents
opportunities and barriers for development. The context lessens ambiguity in AT, as it
answers appropriate for who? and appropriate where and when? As Willoughby puts it:
AT is a concept, a social movement or innovation strategy
associated with a mode of technology-practice aimed at ensuring that

the technology is compatible with its psycho-social and biophysical
context. (Willoughby, 1990:44)

AT lacks a definitive statement in this need to place it in context. A project supporting
medium-scale, complex machinery within a frame of labour-intensive production and
participatory management can be AT. A simple plough as a part of an outside-directed aid
project may not be AT. However, there are four key factors that help identify AT in
practice.21 The first is an agreed recognition of the existence of inappropriate technology.
These inappropriate technologies are both the artifacts used (often large-scale, capital-
intensive, highly-complex, or machinery-dependent industries) and their framework
(dependence on technology-transfer, centralization of control, or a western-defined
efficiency). The second factor is the recognition that choice of technology is central to
development. The technology chosen strongly influences the path of local economics,
health of social structures and distribution of local resources. The third factor recognizes
that the current pattern of human development cannot continue. Biological and cultural
survival depend on mitigating the damning effects of uncontrolled economic growth,

20 Development objectives vary radically, in some countris it is human, eocnomic and participatory-
democratic growth, in others basic needs programs that emphasize redistribution of resources, or as an
ethicval choice of wise-use of scarse resources in some 'developed’ countries(Willoughby, 1990:169).

21For discussion, see Clark's The Political Economy of Science and Technology, McRobie’s Small is
Possible, Stewart's Technology and Underdevelopment and Willoughby's Technology Choice: A Critique
of the Appropriate Technology Movement.



political disenfranchisement, ecological alienation, and loss of indigenous knowledge,
adaptation methods and cultural diversity. Recognizing the value of pluralistic development
may allow greater flexibility in societal change.

The final factor links the use of inappropriate technologies to the foreclosure of options.
Options are lost when first, investments are made in inappropriate technologies. This tends
to de-skill local people and remove local control. When this happens, future choices
become more limited, which further impoverishes a village or group of people. Technology
transfer is by far the greatest contributor to the foreclosure of options, repressing local
innovation and economies, while encouraging an acceptance of psychological dependence.
Underdevelopment follows foreclosure as context is removed from a technology choice, or
policy is set and technology chosen a priori to exploring local possibilities (Willoughby,
1990:311).

2.4 Measuring appropriateness

It a case study of AT aid, itis important to have common, and specific criteria by which to
measures results of AT work. Itis still debated if AT is a fully developed theory, complete
with testable hypotheses and methodology,22 or simply a concept-as-practiced.23 Within
both concepts, there are specific lists of conceptual identifiers and specific variables that
allow for the quantitative and qualitative analysis of programs.

2.4.1 AT conceptual identifiers

Appropriateness is central to the normative characteristics that identify AT. Within a given
project, the following identifiers should be present:

22 The Delft University theory of AT states that AT consists of three elements. These are applicable tools,
used to obtain the means of self-management, self-sufficiency and self-development in order to satisfy basic
human needs within the context of a group’s cultural and natural environment. Application of the political
theory of the movement is used to describe the relationship between western technology and alienation,
subordination and oversupply; and appropriate technologies with self-development, self-management and
self-supply within locally-generated development frameworks. The hypothesis is three-fold: i) there exists a
human goal of meeting basic physical and spiritual needs, ii) meeting of needs must be accomplished in a
holistic manner and iii) economic dependence cannot exist within the effort to fulfill basic human needs.
AT is seen as the tools and the process used to fulfill needs with methods of liberated people working
together. See Riedijk in Appropriate Development for Developing Countries, 1984: Delft University Press,
The Netherlands, 4-12.

23 See evaluations of AT theory in Clark, The Political Economy of Technology, de Schutter,
Fundamental Aspects of Appropriate Technology, McRobie, Small is Possible, Stewart, et al. The Other
Policy, Willoughby, Technology Choice: A Critique of the Appropriate Technology Movement,



i) Technology is more than a tool, it represents an evolutionary process of innovation,
incorporating skills and experiences of people within their needs, the context of a given
place and design that facilitate work (Schumacher, 1973:128).

ii) Technology is not neutral is reflected in Reddy‘s (1975:332) statement that “Technology
is like genetic material: it carries the code of the society in which it was produced and
survived and tries to replicate that society.” Technology, as with needs, should be defined
in situ4 Tools should reflect place; local environment and institutions should not be re-
defined to fit the tools.

iii) The choice of technology is crucial to the development of a place, indeed, it is
fundamental to the development problem. Technological choice should open local options,
encourage innovation, and create machines that serve people (Willoughby, 1990:313).

iv) Technology creates linkages and relationships. Technological choices, as with
economic, social, political or spiritual choices, should be seen within the relationships,
institutions and behaviour that govern community life. These relationships are unique in
their context, while singular choices affect the functionality of the whole process. A single-
blade plow, pulled by oxen, may be used not solely for the efficiency of the plow, but
because of the effectiveness of the entire system of healthy linkages in which it works
(Vacca, 1983:52), and

v) Technologies are not static, but an important part of community development.
Endogenous innovation, adaptation and experimentation are vital to maintaining the health
of the biophysical and psycho-social context of the community. Local technologies will
best be adapted on a continuing basis (Pollard, 1983:34).

2.4.2 Evaluating AT

The normative characteristics form the foundation when evaluating AT programs. These
can be quantified by answering four questions of any AT project. The questions are:

-Does it fulfill identifiable needs?

-Does it reinvest knowledge in the community?

24 Defined in broad parametres of social, economic, political, environmental and spiritual health.
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-Can the program and tool be locally maintained?
-Does it function satisfactorily under operating conditions? (McRobie, 1981:39)

All these questions should be answered within the issue of encouraging self-reliance, while
having positive, cross-sectoral impacts, and work within the local environmental
constraints. Many AT evaluative frameworks are extraordinary complex. A simplified, four
step evaluation can be used, which is much easier to understand, more easily duplicated for
comparative evaluation, but looses some precision in its simplicity.

Need: Program:
As defined in situ Does technology choice
by locals; is there | LD and program support
reason for change? community-based
knowledge and skills?

Use: Impact:
Is the device used? {a | Doesimpact match need?
Does it serve many Does it support local health?
needs and create a
healthier situation?

Figure 2.4.1 AT Evaluation

Adapted from Stewart in Stewart et al.

As aform of community development, AT programs result in far-reaching consequences.
The nature of change in any society is complex. Inter-related impacts from an action can
result in intentions not matching results in any of the program stages. AT evaluation
maintains a structure to search out relational impacts to make these problems more apparent
(Clark, 1984:184, Schutter, 1979:102, Stewart in Stewart ez al. 1990:123). Programs are
broken down into their component parts, and results examined. Then, the components are
considered in their inter-relational impacts, and impacts on the context of the project. The
components are then re-integrated into the project as a whole for consideration. Important
to these steps is to include participants and programmers view equally, as perceived
impacts can be very different between the two groups. Who is making the decisions,
receiving benefits and feeling impacts is asked. (Clark, 1984:180; McRobie, 1981:2). In
addition, development options used in the area, indigenous and imposed, should be
included in an evaluation. Options of potentially more effective tools, or those with fewer
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human and environmental constraints and greater potential in creating other developments
(in options, contributions or knowledge creation) (McRobie, 1981:2; Stewart in Stewart et
al, 1990:5). Finally, areas of technology investment should reflect the existing regional
technology and knowledge of technological concepts. Adapting local technologies to
changing objectives and conditions should be the foremost consideration (Singer,
1977:11).

The evaluation process is complete when one last variable is considered. Taken as a whole,
these are the barriers and constraints on using ATs in a particular situation. This often takes
the evaluation beyond the village to a national or international level; it wanders into realms
of politics, culture, religion, economics and social organization.

2.4.3 Barriers and Possibilities

There are currently several key barriers to the adoption of AT. These barriers are also often
contributors to failed AT. At the micro-level, an important barrier to acceptance is a strong
feeling among users that they are being given a second best technology. ATs tend to be
practical, affordable and localized in costs and benefits. This is in stark contrast to western
technologies, which produce consumer goods within a market economy and have what can
best be described as “pizzazz”.25 While a country’s people are encouraged to export their
resources (to be manufactured into western technologies for others), they are asked to
adopt energy-efficient, sustaining tools. ATs are a daily reminder of the differences
between Third World and modern tools (Ulrich in Sachs, 1992:284).

The barrage of advertising is one form of what some critics call the ‘Trojan horse’ entrance
of technology into a culture. Jungk and Galtung (in Ulrich in Sachs, 1992:283) see the
threat of technology as “more insidious than any other form of development aid.” They
note that technologies, appropriate or western, are often accompanied by a “catalyst” (an
outside expert). The catalyst and tool introduce ideas that change local perceptions of time,
space and culture. “Trojan machines,’ often intended to meet basic needs, undermine a
culture from within. with their alien industrial work ethic, time rhythm, and changed
relations in social systems. Some argue that no matter how well-intentioned the project,

25 These western goods are advertised in all forms of media; they quite often receive subsidies and can
externalize a large share of their costs. With most desired western technologies, television, electricity,
automobiles or refrigerators the real costs of production - mining, damming, low-paid labour, cultural
marginalization - are not immediately seen or spatially felt.
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evaluations will fail to recognize the insidious change sponsored by aid (Dube, 1992: 4;
Ulrich in Sachs, 1992:278).

AT supports a sarvodaya approach to community health. This approach adheres to the
belief that an established system of local decision-making is best able to protect natural
resources and reject unsuitable technologies, techniques and goals (Dunn, 1978:7).
Powerful political and economic barriers exist to self-sufficiency. Even if an AT program
were technically and economically feasible, political constraints opposed to its grassroots
structure may prevent adoption (Carr, 1985:45). As Stewart (1977:111) puts it in her
critique of AT functioning within current systems of aid:

AT can only be AT when it succeeds in benefiting the majority

marginalized by an unjust system. The process of development

supports that system. The power elite in the established socio-
political system are without exception the losers in AT.

As there are political barriers to adopting AT, there are also coercive reasons to support
these programs. AT can be used by those in power to placate people, as a temporary
provision of basic needs, while forestalling the fundamental political changes necessary to
deal with impoverishment (Kothari, 1982:42). Conventional aid’s capture of the AT
philosophy is scen as a way to perpetuate the structures that support the current scientific-
materialist system.

AT’s social change definitions challenge the very assumptions of the development concept.
They make use of an Eastern sense of Dharmic “middle path” or the Vedic “balance of the
cosmic world order”; change is not revolutionary, but works toward a synthesis of ideas
that result in offering people the choice to create the kind of communities they need. These
two belief systems support living in harmony with a place and its inhabitants, and life-
goals of co-existence over dominance.

There is not yet sufficient evidence to determine if an AT path of development can work
within a world of such rapid change. Past AT evaluations show that it can often work at the
local level, where people have the desire and freedom to regain control of their own
development. Where societies still living within spiritual-traditionalism exist, AT appears
congruent with their concepts of change. As Rizvi (1983:115) put it:

Only if it builds on a sure foundation - the wisdom of generations

with its instinctive understanding of the importance of maintaining a
balance between man and nature - can development fulfill its



purpose of helping a people rooted in the past to face the inescapable
challenge of the twentieth century.

In the Himalayan land of Ladakh, the Buddhist culture of the Tibetan Plateau supports a
spiritual-traditional life system that has recently been subject to rapid change. Chapter
Three looks at the ideologies that define Ladakhi society and sets the stage for the
examination of how AT is implemented in a place where alternative development seems
called for.
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CHAPTER THREE
WHY LADAKH?

If we develop good and considerate qualities within our own minds,
our activities will naturally cease to threaten the continued survival
of life on Earth (Tenzin Gyatso, the XIVth Dalai Lama, 1990:i)

Ladakh is a rugged and isolated land on the western-most edge of the Tibetan Plateau,
which traditionally supported a small population on a sustainable basis.26 Although for
centuries it was the juncture of major Asian trade routes, exposing its people to outside
influences, as a whole it developed its complex society in relative isolation. Due to its
location, geography and lack of easily exploitable resources, it was not subject to the
invasions and conquests so prevalent in other areas of Asia. While foreign powers were
not particularly interested in Ladakh, Ladakhis, in turn, were not particularly interested in
the outside world.

The culture that developed in Ladakh was one based on spiritual ecology. Dominated by a
theology of Mahayana Buddhism, a sense of living in-place was embedded in every
village. Compassion, as a religious belief, determined the day to day activities of people.
Spiritual, rather than material growth was emphasized, and harmony was considered the
goal of all household and village activities.

Life in Ladakh has changed radically in the past generation. Beginning in 1948, border
conflicts resulted in the loss of over one-third of Ladakhi territory and the construction of a
military road linking the district with greater India. As it became possible to develop the
region by importing bureaucracy, infrastructure and development programs, the
Centre27government felt compelled to do so. Projects within agriculture, health care,
education, energy and resource exploitation were undertaken with little or no local
consultation. Finally, in 1974, Ladakh was opened to tourism, and the development of
Ladakh began in earnest.

Several small, alternative development projects have been established as a response to the
effects of modernization in Ladakh. These projects question the wisdom of changing the

26 This description of Ladakh is taken from numerous sources, and from personal experiences. The sources
include Mann, The Ladakhi; Norberg-Hodge, Ancient Futures: Learning from Ladakh; Palus, Peaks and
Lamas; Rizvi, Ladakh; Snellgrove and Richardson, The Cultural History of Ladakh; and Sumi, Oki and
Hassnain, Ladakh: The Moonland.

27 The Centre refers to the national government in New Delhi
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traditional Ladakhi society. Rather than a development that encourages trade with outside
regions and dependency, they support development that supports local sufficiency.

Ladakhi values are founded on goals fundamentally different from those of most western
societies. There is conflict between development and tradition. To understand this conflict,
the following pages sketch the physical and cultural geography of Ladakh and its isolated
development during the last several millennia, and the institutions that characterize the

society.
3.1 Defining Ladakh: physical and cultural geography

Ladakh currently covers over 64,000 square kilometres2® on the western-most edge of the
Tibetan Plateau?9. Present-day Ladakh consists of several tahsils (administrative districts)
comprising 70% of the state of Jammu and Kashmir (J&K), India (Mann, 1986:1)
(Illustration 3.1.1). It is a high-altitude desert in the rain shadow of the Himalayan
mountains. Rainfall averages less than 50 mm per annum and temperatures range from
+35° C in summer months to -40° C in the seven-to eight-month-long winter. Habitable
regions range in altitude from 2,500 to 5,500 metres above sea level (Ahluwalia, 1980:5).
It is an extremely rugged land, crossed by the Zanskar and Ladakh ranges, and sandwiched
between the tallest mountains in the world. Its complex geography of high mountains and
treacherous river valleys have largely isolated Ladakh from contact with its powerful Asian
_neighbours.

Ladakh was viewed as a ‘moonscape’ or ‘desolate’ land by marauding tribes, Asian
powers and the first Europeans to explore the region30. As Mann (1986:3) states it was
viewed as singularly poor in exploitable resources. Largely ignored by outsiders the area
developed on its own terms. The vast majority of the land was suitable only to limited
pastoral activities, the economic mainstay of the entire Tibetan Plateau for over four
thousand years (OIIR, 1992:12). Contact with the outside world was because of its
strategic location along several of the important trade routes linking the Arabic world to

28Historic Ladakh covered almost 100,000 square kilometres. Almost one-third of Ladakhi territory is now
under the control of Pakistan (Skardu/Baltistan) and Chinese-occupied Tibet (the Aksai Chin and Rumdok).
25The Tibetan Plateau is the largest high-altitude plateau in the world. With an average elevation of 4000
meters, it covers over 1.4 million square kilometers. In this text, Ladakh will be referred to as a part of the
Western Plateau, that region of more rugged topography and less precipitation of western Tibet,
Northeastern Pakistan and India lying between the Himalayas and Kun Lun mountains.

30g¢e the journals of Cunningham, Franke, Hiu-Ch'ao, Moorcroft and the Tibetan Chronicles for early
descriptions of Ladakh.
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South Asia and China. Although not a major trading partner with these countries, Ladakh
supplemented its subsistence-based economy with caravan trade-goods in exchange for
pasturage, draft animals, labour and the fine pashmina wool of Ladakhi animals31. Along
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and antelope. Most pashmina used in South Asian goods is from the Tibetan Plateau.



with bartered goods, innovaﬁons, religious teachings and news reached Ladakh via these
branches of the Silk Route. As in other Himalayan societies, the great mountain barriers
and narrow mountain paths limited the amount and pace of outside influence and
interchange (Fisher, 1989:iv). The evolution of Ladakhi social, religious, political, cultural
and technological systems matched local goals; it was not imposed by outside powers
through warfare or coercion (Dargyay, 1982:77; Rizvi, 1983:75).

Today, the entire region supports a population of only 132,000 inhabitants32. Almost all
live in semi-isolated villages (Illustration 3.1.2). Each consists of several kinship groups
and is maintained through subsistence agro-pastoral activities. Leh, with about 8000
inhabitants, is the only major population centre. Most villages are models of self-reliance.
Each family provides for itself the basic necessities of life. Specialists (doctors,
astrologers, musicians, theologians and silversmiths) serve the community as a whole.
Many routine tasks, such as shepherding and harvesting, are done on a cooperative basis.
While the majority of people own their own land and animals, it is cooperation which
ensures their survival.

Water is the most limited resource on the Western Plateau. Irrigation permits the creation of
small oases of cultivated fields, spring-fed pastures and woodlots in this sparsely vegetated
land. Most of Ladakh appears totally barren, although even graveled hillsides or steep scree
slopes support native vegetation which can provide pasturage or be harvested for its
medicinal properties. In spring and summer, the high-altitude pastures are verdant with
growth from glacial melt waters, providing rich pasturage for herds. Villages are located
where glacial run-off can be channeled into terraced fields of alluvial soils. Less than
0.002% of the land is forested and only 0.1% of the land cultivated (Mann, 1986:97).
Intricate systems of irrigation channels abound in every village. Water is shared and
conserved by all residents. For example, a cloudy spring means less glacial snow melt,
therefore, less irrigation water. In consequence, each farmer will plant fewer fields so that
each plant will have a good chance of survival (Osmaston, 1985:76).

Advocates of environmental determinism suggest that the Western Plateau illustrates a case
where human life systems are controlled by their environment. But, although Ladakhis live
in an extremely harsh environment, the people have demonstrated choice and creative
manipulation in living here (Osmaston, 1990:141). Archaeological evidence suggests hu-

321981 Indian Census at 130,000; estimates from Indian government records since that time.
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Tlustration 3.1.2. Map of Central Ladakh, bisected by the Indus River, and showing the study site area.
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man habitation for almost 10,000 years, even though more attractive lands were available
for inhabitation elsewhere (Ota, Dec. ‘91-May ‘92:49). The Ladakhi lifestyle developed
over thousands of years as a result of experimentation and adaptation. This lifestyle does
not rely on the expropriation of other’s resources, long-distance transhumance or
acceptance of extreme poveity within sectors of the population.

3.1.2 Living within a limited resource base

Goldstein (1981:6-7) used the term ‘environmental encapsulation’ to describe the limited
potential of the Plateau ecosystem to support growing populations. The socio-economic,
political and cultural organization adapted to a situation where there was little capacity for
increased agricultural production. While vast tracts of pasture surrounded village
agricultural lands, these pastures could not be cropped because of the lack of irrigation
water. Additional factors limiting the expansion of cultivated land include poor quality
soils, finite amounts of composted ash and nightsoil to improve tilth, steep slopes, north
facing aspects, and limited labour. There was little competition among land uses, but rather
complementary subsistence between valley-bottom and pastoral uses.

Within this environmentally-defined limitation, there are few options for social
development. The Plateau people probably experimented with numerous tactics. Some
herders and bandits expropriated other’s resources. Some groups depended on circular
migrations over large territories to live within ecological constraints. As Chatterji (1987:
217) observes, Plateau people responded by developing agro-pastoral and socio-economic
institutions that ‘achieved harmony with the natural environment.’

Research on the cultural ecology of the Tibetan Plateau shows the cultural, social and
political responses to the high-altitude, limited-resource, mountainous environment. These
responses are embedded in or expressed through the Plateau people’s meta-philosophy or
myth33, An adaptation of Chatterji’s model of the Ladakhi religion-environment connection
reveals the process of living ‘in-place’ (Figure 3.1.1).

The model suggests that Ladakhis (and most Tibetans) chose to live within limited
resources. Agro-pastoral production developed and land health had to be maintained.

33gee for example, Aziz, Tibetan Frontier Families; Ekval, Fields on the Hoof: Nexus of Tibetan Society;
Guillet, "Toward a Cultural Ecology of Mountains: The Central Andes and the Himalaya Compared,"
Current Anthroloplgy.
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Ladakhis created the mythology explaining their existence, and institutions that allowed the
system to work. Their culture is revealed in location and size of their villages, the
interactions between villages and nomadic communities, in economies which combine
subsistence activities with barter-based markets and trade extensions. As the below model
suggests, these patterns were institutionalized, but are also found within the philosophy of
daily living. Whether Mahayana Buddhist34 or Muslim, the Ladakhi meta-religious
philosophy equates to a sense of living in-place.

Figure 3.1.1 People and place: manifestation of the Ladakhi religious connections to the land.

HARSH ENVIRONMENT

&

FINITE RESOURCE BASE

&

LIMITED PRODUCTION POSSIBILITIES

&

SELF-SUFFICIENT, COOPERATIVELY-STRUCTURED,
SCATTERED SETTLEMENTS

&

AGRO-PASTORAL SUBSISTENCE LEVEL ECONOMY AND
A THEOLOGY SUPPORTING CONSERVATION

&

RELATIVE POPULATION HOMEOSTASIS DUE TO INCAPACITY TO
SUSTAIN HIGH POPULATION GROWTH, ACHIEVED THROUGH SOCTAL
CUSTOMS SUCH AS POLYANDRY AND MONASTIC LIFE

&

MONASTERIES AS THE KEY INSTITUTION,
SACREDNESS AS A KEY CONCEPT

&

DOMINANCE OF RELIGION IN DAILY LIFE
(Adapted from Chatterji, 1987:218)

34 Buddhists comprise over 80% of the population in Leh and Zanskar in the Ladakh tahsil, and about 35%
of Kargil tahsil, Shia and Suni Muslims represent about 15% of the Ladakh tahsil, with this population
centred in Leh and Chushot villages, and about 60% of Kargil. Statistics from Kaul's interpretations of the
1981 census data. Census information was not gathered in the 1991 due to regional strife.
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Harmonious living patterns established in Ladakh date back at least as far as the Bon35
religion, which flourished for at least several hundred years prior to the introduction of
Buddhism in 240 BCE (Ahluwalia, 1982:3). Although the Islamic faith does not share the
same spirits of land, air and water, it participates in the reciprocal relationship between
people and place. Islam is a recent arrival in Ladakh, beginning with raids into Baltistan
around 1500 AD. In most areas of Ladakh, Islam has been practised for only several
hundred years (Rizvi, 1983:44).

The manifestations of durable relationships are numerous in Ladakh. The complexity of
life-patterns are best explained by the concept, structure and practise of spiritual ecology.
Based within the harsh environment, and going beyond the bounds of any one of the
religions of the Western Plateau, spiritual ecology reveals how Ladakhis created a balanced
and compassionate society, structured institutions to govern communities, and practice
their beliefs in daily life (Goldstein and Beall, 1990:48; Gokhale-Chatterjee, 1987:457;
Miller, 1978:385; Rizvi,1987:434). These three areas will be briefly explored to provide an
image of the Ladakhi world view.

3.1.2 Habitation patterns to conserve and improve the land

Altitude, latitude and topography combine to create a climatically-unique, semi-arid plateau
in Ladakh. The climate, in turn, determines the flora, fauna, land use and habitation
patterns within a system of altitudinally-derived life zones (Ekvall, 1968:5-6; Kantowsky,
1983:23). Dependent on a system of vertical zonation36 the Ladakhis do not identify
‘good’ and ‘bad’ land (Illustration 3.1.3). Neither do they limit their concept of land-
holding to the average one hectare of valley-bottom cultivated land. Rather, Ladakhis see
each vertical zone as a component within a complicated, functional system (Illustration
3.1.4). An agro-pastoralist talks of any land as ‘good’ in terms of the use for which it is
naturally suited. People recognize the need for a diversity of land types for production,
valley-bottom fields, hillside woodlots, distant fuel- and medicinal plant- gathering areas,
and high-altitude pasture (Kantowsky, 1983: 22; Osmaston, 1985:76-78). A 1981 Indian
government survey designating over 87% of Ladakh’s lands as “very poor quality,
wasteland or glacial cover” (Sumi, 1983:148). However, the Ladakhi view of the
importance of each component to the integrity of the entire system, and making optimal

35 pre-Buddhi st, animist religion of the Tibetan Plateau
3610 India, this is often refered to as vertical habitation patterns.
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Ilustration 3.1.3 A profile of a typical Ladakhi village, showing the vertical zonation patterns and the
percent of each land available for use. Adapted from maps of the village of Skiu and information on agro-

ecology from the residents.
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Hlustration 3.1.4 A profile of a typical Ladakhi village, showing land use and the production, consumption
and recycling systems. Adapted from maps of the village of Phyang and information on agro-ecology from

v_illagers.
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use of all land available to a community, allows for the support of a healthy, resilient
population (Illustration 3.1.5).

3.1.3 Spiritual Beliefs: philosophy of cooperation within the wheel of life

The complicated relationships derived from vertical zonation reflect more than the
environmental constraints of production in Ladakh. These relationships are encompassed
within a greater belief in living in balance with the environment, and a compassionate
treatment of and respect for all land and animals (Pallus, 1965:197). There is a singular
absence of human dominance over their environment (Ekvall, 1968:80). This belief is
expressed through many Himalayan religions, and practised within ahimsa, the principle of
not destroying life. True development is four-fold: the valuing all life, a principle of
reciprocity, commitment to people and place, and a primacy of valuing the sacred (de
Silva, 1990:18-19; Regenstein, 1991:234). It creates an all-inclusive sharing,
acknowledges responsibility and acceptance of the ‘un-seen’ and ‘un-known’ (Tucci,
1980:165). The dominant Buddhist and Bon faiths heighten these principles through their
recognition of the existence of spirits inhabiting the land, air and water and who control
production (Goldstein, 1987:61; Ekvall, 1968:81). In Islam, Muslims are called to care for
all living communities as the “whole of the rich and wonderful universe belongs to God,
not man.” Man is no more than the khalifa (trustee) of God and will “render an account of
how he treated the trust of God on the Day of Reckoning” (Regenstein, 1991:255).

The people knew that to disturb the soil or abuse the water of their extended ecosystem was
to risk upsetting the delicate balance in their lives. Disrupting the Sa b dag or kLu (soil and
water spirits) through tilling new soils or polluting or over-use of water could bring
misfortune on an entire community (Ekvall, 1968:5-6; Snellgrove and Richardson,
1980:58-59; Ortner, 1978:278). Humans are allowed to gain sustenance from the
environment by the greater powers (Vigoda, 1989:27). Spiritual ecology creates a system
of rewards and controls in each community; production is optimized, balance and stability
created, resulting in a greater degree of success over time within the social system. As in
other mountain peasant societies, Ladakhis aim for security over risk in output, with a
sense of responsibility toward all sentient beings (Guillet, 1983:570; Kantowsky,
1983:22). As Vigoda (1989:28) describes the meta-religious spiritual ecology of the
region, “persistent spirit belief is an indication of the strength of the Tibetan’s world view,
combined with the sheer logic of their environmental taboos, and the congruence between
Buddhism and ecology.”
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The circular nature of life in most Ladakhi villages produces another form of care for all
aspects of the life-system. Belief in rebirth reinforces the knowledge that all sentient beings
are a part of a greater whole manifested in the desire to reach enlightenment. A bad rebirth
could result as a life lived as an insect; hence the respect shown all life forms. The Tibetan
term actually translates as ‘mother sentient being’ implying that any living creature could be
your mother and therefore deserves respect and kindness (Dargyay, 1984:51; Gross,
1993:13).

3.1.4 Social Structures: A no-growth economy, polyandry and monasticism

These religious and ecological beliefs were manifested through Ladakh’s social structures.
Life was dominated by a no-growth belief: in both a village’s population and it’s economy
(Dargyay, 1984:54-56). The economy supported a non-debtor, in-kind revenue system,
with the concept of ‘cash crops’ virtually unknown. Even within the wool trade, most
exchange was barter-based. The majority of trade consisted of intra-kinship group and
inter-zonation exchange, trade served social, political, cultural, ecological as well as
economic ends (Ekvall, 1968:18,70). A great deal of the trade occurring along the Silk
Routes of Ladakh was in exchange for pasturage, draft animals or labour. Few Ladakhis
experienced debt.

Individual material gain was not only subordinate to spiritual growth, but was considered
the antithesis of community cohesion and functionality. The social fabric, which provided
for most community needs, including identity, and reproduction, was strained by
individualism. The monastery or mosque was the repository of excess production, the
equalizer through redistributing wealth, and responsible for centering the village within its
environmental constraints (Kaul, 1992: 56; Norberg-Hodge, 1991:77).

Social institutions provided for low population growth, an important contributor to
ecological balance. Polyandry and monasticism both aided in limiting village growth
(Ahluwalia, 1980:62). Although monogamy and polygamy also existed in Ladakh,
fraternal polyandry was common throughout the Western Plateau. It is the key to the ability
of the people to adjust to living within environmental constraints. As Goldstein (1981:11)
states:

it contributed to social stability by preventing the fragmentation of
land...and by helping keep the population within limits.
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Usually, the eldest son inherited the entire family’s wealth; its house, land and animals,
and was the male child who would marry37. If he and his wife agreed, other brothers,
usually not more than three, would also become husbands in the marriage. This prevented
the fragmentation of holdings while providing for a sufficient labour base in each home
(Goldstein, 1981:11). The mono-marital principle, with only one male and one female
reproducing per generation, population remained stable over centuries (Chatterji, 1987:218;
Mann, 1986:56). Polyandry was a logical response to certain environmental constraints,
but also became a social institution that supported the status of the women in a village
(Norberg-Hodge, 1991:69).

Excess population was handled in various ways. Unmarried children could stay in their
parents’ home, or join their married siblings home as productive, needed and respected
members of those families. They could also choose a life of spiritual practice and learning;
a life that accorded more respect than other choices within a community (Gross, 1993:12).
Somewhere between 10 and 30% of the people remained celibate and within the religious
system (Alhuwalia, 1980:62). According to Vigoda (1989:32), monasteries were not
simply repositories of excess population, but valuable contributors to the spiritual and
physical health of the community. Here, village doctors and astrologers were often trained.
The community’s hereditary and financial wealth was stored in the gompa, and could be
shared in time of need, and the kushok (reincarnate head monk) or lamas (monks)
adjudicated village disputes as impartial outsiders (Mann, 1986:165-166).

Choice in life styles aids in dispelling the myth that traditional mountain societies did not
offer people opportunities. Plateau women generally experienced more freedom than in
other Asian societies. They could marry or choose not to, enter higher learning institutions,
or control property. Women participated fully in family decision making, commonly
controlled household incomes, enjoyed village festivals, drinking and dancing, side-by-
side with the men. They had superiority over the junior husbands in a household or could
inter-marry between Buddhist and Muslim communities (Dargyay, 1984:35; Mann,
1986:73-76). Y oung men and women who wanted to follow a life of religious dedication,
did not need to severe ties to their family, often returning home to participate in family

371f the eldest son chose not to marry, either to pursue a religious life or for other reasons, another son
would inherit the family holdings. If a family were without male heirs, the eldest daughter inherited and
maintained ownership of the family holdings. Her husband would join the family as a mag pa, with the
same rights as a woman joining a male heirs family. If a couple were childless, a male could take on
another wife in order to produce children or the couple could adopt children (See Cunningham, Dargyay,
Ekvall, Goldstein, Mann, Norberg-Hodge, or Pallis for ethnographic information on the Western Plateau).
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festivals. Both had the opportunity to travel in pursuit of their religious studies, or could
choose to leave the gompa if they discovered the religious life did not fulfill their needs.
Characteristics of femininity, self-confidence strength and dignity were not deemed as
uniquely male or female, encouraging equity (Norberg-Hodge, 1991:66).

3.1.5 The omni-presence of the sacred

In the Ladakhi world view, there was not a rock, a blade of grass, not a place on earth
without spiritual essence. To Ladakhis, the earth was a living entity, full of the mythical,
and they were interconnected in its existence. Religion was inseparable from life, as was
belief from practice, resulting in an inescapable logic of living within their limited resource
base (Norberg-Hodge, 1990:45). The system’s checks, those of lack of economic and
population growth, and community cooperation and identification, were not seen as forms
of coercive control. These were benefits of a system which supported harmonious
community relations, allowed for spiritual quests and encouraged coexistence with the

sacred.

Inequity was not desirable in a society based on cooperation. Villages can be characterised
by equity both within and between households. An illiterate farmer could be a goba
(headman). Family decision-making included children, women and elders participating
equally. Although classes existed, the rigid Indian caste system never penetrated the
Himalayan barrier, and vast discrepancies in wealth were absent in most villages (Kaul,
1992: 152-153; Mann, 1986:17-22). Class distinctions involved a reciprocal relationship
between nomads, agriculturists, merchants, artisans, monks and elites. Rarely was a
person barred from a household on the basis of class or religious beliefs. Often, religious
ceremonies were gatherings of all village members (Norberg-Hodge, 1991:48, Rizvi,
1983:70).

Because the rationale of their belief system was different made it no less valuable38.
Reverence for all life resulted in a lack of will to exploit resources, desire to create hectic
markets, or provide for an over-abundant material wealth. This belief supported the

38 Indeed, today, western scholars are beginning to recognize the important contribution made by the
pressence of the sacred and support of tradition within a culture Journals such as Alternatives, The
Ecologist, In Context, and Resurgence often support this view, In addition, see Alvares in Sachs, The
Development Dictionary; Bhave, The Intimate and the Ultimate; Capra The Turning Point; Jones, “From
Fragmentation to Wholeness: A Green Approach to Science and Society” in The Ecologist; Kothari,
Rethinking Development; Shiva, Staying Alive; and Sale, Dwellers in the Land.



absence of inequity, poverty, competition and uncontrolled greed. Spiritual growth did not
endorse the negative side effects seen in scientific-materialism, especially that of the
Cartesian split of human-other39, or the fatalism of environmental determinism (Gross,
1993:10). A wholeness in Ladakhi spirituality was reflected in individuals. Sound inter-
personal relationships, individual mental health, introspective thought., and an
encompassing system of social welfare resulted. Ladakhi life was generally filled with free
time and laughter (Norberg-Hodge, 1991:76, 85, 136).

The kitchen and hearth serve as the focal point of Ladakhi family life (Illustration 3.1.6). In
aland where winter temperatures often reach 40°C below zero and winter is eight months
long, it is not difficult to understand the importance of the family hearth as a refuge from
the cold. Nor is it difficult to understand the spiritual significance that would centre on this
important space. Ladakhis believe that disruptions to the hearth, or more specifically, to the
kLu (spirit) that abound in and near the hearth, will bring misfortune to the whole family
(Rizvi, 1983:132). As the only heated room in the house, the kitchen naturally serves as a
gathering place for the family.

Activities in the kitchen illustrate the need for cooperation within all tasks in Ladakh.
Preparation of meals and maintenance of the fire requires the entire family’s input. For
example, the grandfather stirs the tea while seated beside the warm ash tin, the
grandmother operates the bellows, without which the fire would die in the low-oxygen
atmosphere. A daughter feeds the fire, while another family member prepares the food.
One child grinds the spices, and one brings dippers of water to the soup pot. Someone
churns the milk with a leather sash looped around a central utility pole. Each family
member is an important contributor to, not just consumer, of a meal.

The kitchen is where family decisions are made, with discussions including, not excluding,
the young children. Work and social skills are passed from generation to generation in an
atmosphere of patience and joy. The stove and pots represent a source of family wealth.
Stoves made of iron are decorated with religious symbols in copper and brass (Illustration
3.1.7). Behind the stoves, shelves of gleaming pots are on display. Behind the shelves, a
storeroom houses at least four years’ supply of grim, high-altitude barley, as a ‘bank’
against poor crop years. Windows are few, to better hold in heat in winter, but one or two
allow easy communication with neighbours (Norberg-Hodge, 1991:13).

39 See, for example, Walter, “Scientific Materialism” The Ecologist, 1980; and Porritt, Seeing Green.
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Ilustration 3.1.6 Map of a traditional Ladakhi kitchen.
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Illustration 3.1.7 Photograph of a traditional Ladakhi stove, showing the Buddhist symbols which
decorate most hearths.
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3.2 Ladakhi institutions and development

A traditional Ladakhi village, largely identified by its self-sufficiency and local control of
institutions (Figure 3.2.1), functioned similarly to a cooperative business. The village, or
more precisely the place, was the focus of identity; decision making was based on the
health of the community as a whole (Gokhale-Chatterjee, 1987:458). Individuals were
subordinate within ‘departments,’ such as the cooperative work groups of professionals or
spiritual fraternities. This cooperation produced balance and a tremendous amount of
village-based autonomy. Repeatedly, scholars characterized a healthy village as balanced,
sufficiency-oriented, and ecologically sound40.

Ladakhi habitation patterns of small, scattered villages, are almost universally determined
by the environment. The great distances and geographic relief between villages have
supported autonomous institutions. Inter-village interaction, and hinterland-centre activity
were largely decided at the local level. Outside governance and religious imposition was
limited, benign or supportive in nature. Villagers were ‘taxed’ through a feudal corvee
system (labour constriction) on the trade route (Goldstein and Tsarong, 1987:446). The
local gompa (monastery) belonged to a sect of religious lineage, linking gompas and
villagers across the entire Tibetan plateau.

Due to the geography of Ladakh, decision making and control remained either at the village
or household level4l. Most resource use, structural adaptation and growth decisions and
redistribution of wealth were made within village institutions. The village ‘council’ and
religious leaders spent little time on dispute resolution - it was uncommon for differences to
rise beyond informal gyut, chaspun or chutso*2 resolution. Production inputs and outputs
were traded at the local level, village artisans and specialists village (astrologers,
musicians, doctors, blacksmiths, butchers and carpenters) served almost all needs. The
household was the level of production for food, shelter and clothing. Cash exchanges were
kept to a minimum to avoid monetary inflation and inequity issues. Contacts with Leh (as

405ee Bray, Cunnignham, Franke, Goldstein and TSarong, Norberg-Hodge, Moorcroft and Rizvi

41l This information draws from Aziz, Dargyay, Goldstein, Mann, Norberg-Hodge, and von Furer-
Haimendorf.

42 The Gyut or Rigs is a a bigger social group than a family; a group of people who trace descent from a
common ancestor or ancestress; a Chaspun is an informal but important friendship formed between two
people. The Chutso is a sub-group within a village that often has a ‘representative’ in the village council.
All serve the purpose of and additional support system, to help with work, personal problems or dispute
settlements. For example, if farmers are in dispute over irrigation water, a gyut member might work to
facilitate agreeement. See Mann, 1986:48-54, Norberg-Hodge, 1991:52-53.



the trade centre) and the world at large were on a limited basis. Economic and governance
activities based on mutual aid, occurred informally at all levels within the village. Education
was also an informal and multi-disciplinary activity. Home training, apprenticeship and
more formalized monastic training all blended to provide for complete, culturally-
appropriate education. Institutions’ central purposes were to maintain tradition through a
balanced and equitable economy, harmony in resource use and conservation and dispute
adjudication. The moral economy of the Ladakhi is a form of inclusive Buddhist

€conomics.

Although the social system of a Ladakhi village appeared lose or casual, it was not
(Goldstein and Tsarong, 1987:444-446). Social networks, the religious and friendship
support groups, and hereditary and professional clans, all served the needs beyond the pur-

Figure 3.2.1 Ladakhi institutional characteristics

Community Health Spectrum

Integrated Fractured
< >
Local Control Outside Control

Participatory governance Governance by outsiders
Supportive religious institutions Loss of spirits and the sacred
Rich dialogue in oral traditions Monologue, one-way communications
Sufficient, diversified economy Inflation ,dependency in economic system
Ecologically sound Environmental problems
Stable population base Growing population base; dislocated people
Education supports local skills Education controlled by outsiders
Equity Disparity
Low unemployment Growing unemployment
Participatory social safety net Collapse of social safety net

(Adapted from Mann, 1986)
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pose or scope of the family unit. Village stability and risk reduction lay behind the system
of social support and institutional function. While decisions were made in consideration of
the health of a whole, they were generally not enforced upon the village by outsiders.

Ladakhi villages are not uniform. There have always been differences between hinterland
communities and trade centres, and in upper and lower Ladakh. Today however, these
differences are heightened, with many villages seeing the weakening of control by local
institutions for the first time (Norberg-Hodge, 1989: 126) Change within these institutions
coincides with the rapid modemization of the area?3. A shift to the right in the Community
Health Spectrum appears necessary to encourage economic growth and material
consumption. A shift to the left would support spiritual traditionalism as seen in Ladakh,
and possibly the aims within the AT movement. A villager’s personal definition of health in
the community will make an important statement on what form of development would be
welcome and important in that locale.

3.3 Change and its impact

Change came to Ladakh in a rapid succession of events. Ladakh, as an independent
Buddhist kingdom, was incorporated into India after the (Jammu) Hindu Dogra invasion in
the 1830s. After Indian independence in 1947, Ladakh lost part of its Balti territory in an
Indo-Pakistani border conflict. In 1950, the increasing severity of the Chinese occupation
of Tibet severed emotional, cultural and economic links to the country that had often
dominated Ladakh. The 1962 border conflict between the Indian and the Peoples’ Republic
of China (PRC) governments, resulted in the construction of the Srinagar-Leh road to
transport troops and supplies. Change induced by external investments in energy
subsidies, consumer goods, communications links, a new system of education, political
structure and outsider presence (military, refugee, tourist, bureaucrat); arrived along side
heightened Centre# interest in the region. Finally, in 1975, the region was opened to
foreign tourists. A misleading view of the outside world and the process of developing
Ladakh began in earnest. Ladakh’s relationship, to itself and to the outside world,
experienced change of unprecedented scope and pace (Rizvi, 1983:67-74).

43 Rapid change in traditional instituions is not unique to Ladakh; it is common place in most places that
traditional cultures and development or modernization meet. For further reading, see The Ecologist, 19877?
and

44 The Centre is the national government in New Delhi. Most development monies and decisions come
from the Centre to the state, and then down to the district level within the state.



Because its inhabitants had lived within the limits of their resources, the Western Plateau
had an abundance of unexploited natural wealth. As soil gods were not to be exploited,
mining was almost unheard of. Copper, gold, silver, borax, and precious stones were all
there for the taking (Chopra, 1981:195-9). The Plateau represented limitless space for the
two most populous countries on earth. With seven of the eight great rivers of Asia arising
from the mountains of the Plateau, then rapidly tumbling from its 4000 metre heights, these
rivers represented the largest unexploited hydro-power resource in the world. In some
areas, pastures seemed under-populated, agricultural lands expandable, and industry
wholly underutilized(Goering, 1991990:22; OIIR, 1992: 5-12).

Development of the region was based on the ideology of modernization, seen in India since
the time of its independence, emphasizing ‘man’s ascendancy over nature with a priority on
production’ (Viroda, 1989:33). With development, Ladakh became a ‘backward’ area, its
lands were universally lumped into the category of wasteland, valueless to the Indian
economy and the Ladakhis, who could not read nor write in either of the two national
languages.

As a small minority Buddhist district governed by the Muslim-dominated Jammu and
Kashmir state and a Hindu India, almost all decisions concerning Ladakh’s future are made
by non-Ladakhis. Locals have little representation in state and centre governments (one
representative to each). Local administrators are largely outsiders, appointed for two to
three year terms. This is particularly telling in the case of the Development Commissioner
(DC), the centre-appointed administrator in charge of ‘improving the conditions and
integrating development’ for the entire region (Dube, 1992:164). The DC oversees
departments with vast differences in mandates and conflicting budget demands. He
enforces nationally-defined programs, works in a language and within a culture he does not
truly understand, in an area where over 80% of the population is defined as impoverished
(Angorama, 1992).

In 1962, the government implemented the 20 Point Programme, designed to result in the
betterment of all people, strengthening the nation as a whole and furthering the path of self-
reliance (Bhattacharya, 1982:24). The program would lessen the cost of maintaining newly
positioned bureaucracy and army troops through increased regional hydro-power
production and making better use of sparsely populated lands (Hanif, 1992). Due to its
strategic location, developing Ladakh in compliance with national policy, resulted in the
majority of Centre funding being used to support government administrators and the army.
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Two development programs receive the majority of the money and emphasis; infrastructure
improvement (over S0% of all funds from the 1960s to the 1980s went toward road and
bridge construction) and energy development (over 50% of funding since the mid-1980s)
(Rizvi, 104; Angorama, 1992). Of particular interest to this study are the decisions made
in energy investment.

3.4 Energy investments within development

While regional energy demands and dependence are growing, energy investments have
skyrocketed in the past ten years (Angorama, 1992). Fossil fuel expenditures (which carry
a national subsidy) and the 4 mW Stakna hydroelectric power project43 represent a
continual drain on government funds.

Ladakh’s complex geography limits the effectiveness of hydroelectric transmission and
imported fossil fuels. Currently, the multi-million dollar Stakna project provides electricity
for about 40% of the villages around Leh, and it functions only about eight months each
year (freezing temperatures and sediment build-up prevent year-round operation). Back-up
power comes from diesel generators. Over 60% of the population have no access to
electricity (compared with 20% nation-wide average). At great cost to the government,
hydro-electric power is now available to about 20,000 Ladakhis and army personnel in the
Indus valley (Hanif, 1992).

Although less than half of Ladakhis are dependent on fossil fuels for at least a portion of
their heating and cooking fuels, there are growing fuel problems in the Leh area. Kerosene
is the most commonly imported fuel. Coke, propane and fuelwood are also imported in
large amounts over the dangerous Leh-Srinagar road (Goering, 1990:22). Subsidies for
fossil fuels, which account for between 40-60% of the total expenditures of the national
government, amount to more than 3.2 billion Canadian dollars per year?® while end-use
prices have increased 1400% since 1972 (Times of India, Sept. 16, 1992). Petroleum
products used in army camps, in government establishments, and those available through
the black market, receive government subsidies directly or indirectly representing 90% of
their costs (Tripathi, 1992). For the majority of the people living in Ladakh, fuels remain

45 Stakna construction began in the 1980s, and is ongoing. Located on the Indus River, about 30
kilometres upriver from Leh, it currently produces half its power potential.
46 In 1992 dollars.
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the traditional dung and scrub wood. For these people, centralized energy development has
little value.

The most recent 0il shocks from the Gulf War, an IMF-imposed austerity program, and a
national goal of supplying electricity to all villages in India by the year 2020 suggest
alternative energy development in the region (Chossudovsky, 1993:271). Extremely
limited water sources, moisture deficits, and saline soils eliminate the possibility of
fuelwood plantations. However, small, rapidly moving streams at the heart of each
community, suggest potential for micro-hydro power. With the Himalayas blocking the
monsoons and the thin atmosphere of high altitudes, Ladakh has a greater number of
sunshine hours per year than any other place in India and the second highest global incident
solar radiation47 (Arun 1990:1490). Even in winter when temperatures plummet, the sun
shines with regularity. Small scale, alternative energy devices suit decentralized use. This
matches the pattern of scattered villages and household-centered energy use found in
Ladakh. Solar energy flows freely, passive harnessing of solar energy requires only an
initial equipment investment, and low maintenance costs.

Small scale energy projects allows investment to be localized at specific points of energy
shortages and mitigates the social, environmental and economic impacts which accompany
the use of fossil fuels and large-scale hydro electric projects. Small scale projects are best
suited to serve the 80% of the Ladakhi people with limited cash or access to the market
economy (LEDeG, 1988:9).

In both technical and economic terms, greater investment in renewable energy devices is an
option for easing energy shortages in remote, mountainous areas. Yet in Ladakh, as
elsewhere, almost all national and internationally-sponsored energy development continues
to emphasize conventional large-scale sources. Objectives of these projects are to provide
fuel and power to the army, outsiders and the powerful who could voice dissatisfaction
with government. Development is intended to stimulate the local economy by providing
jobs in large scale projects. Thousands of unemployed and impoverished residents find
work on the big dams, irrigation works and road building projects. But most of these
projects are located in a small section of Ladakh, near Leh and Kargil and the large army
camps, where the outsiders and powerful live. Government feels compelled to invest in
regions that can help maintain power. As Norberg-Hodge (1992:146) comments:

47 Only the Sahara desert has a higher incident solar radiation than the cold desert areas of the Tibetan
Plateau.
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Development money flows freely into large-scale projects aimed at
increasing market transactions...Yet when it comes to small-scale
projects that truly promote self-reliance; such as village-scale hydro-
electric installations or solar ovens and water heaters for the
household, the question is immediately asked: ‘can the people pay?’

3.4.1 The insidious nature of development

There are hidden costs to subsidizing only a segment of the population. In Ladakh,
government policies have resulted in a recent population boom. Immigration represents
most of the 35% population increase over the past thirty years. In a land with very limited
potential to support this new population on a sustained basis, the immigrants develop a
more mobile population, breaking the reciprocal relationship between people and place.
The increase in the presence of outsiders amplifies other changes increased interpersonal
conflict, pollution, inflation, insecurity, loss of identity and rapid drain of resources out of
the district. The newcomers work within the formal market, and are accustomed to
purchasing fuel, foodstuffs and clothing.

Two additional energy changes in Ladakh are having an important impact on the human-
land relationship in the area. Communication links with the rest of India are an important
consideration in government’s investment in a steady source of electricity. Television and
radio have had a dramatic impact on the indigenous population. For the first time, people in
and around Leh can compare their society with the outside world on a daily basis.
According to Norberg-Hodge (1991:96), the message they receive is that traditional life
systems are inferior. This has been reinforced by the annual summer influx of between
10,000 and 15,000 western tourists, the second major, fuel-related change. The tourists
exacerbate energy shortages with their demands to cook a wider variety of foods, heat
water for bathing, electrify hotels and run the buses and taxis. These impacts radiate from
Leh through popular trekking routes. There, fuelwood and dung are over-harvested and
trekkers demand greater consumption of fossil fuels for light and cooking. Together,
increased mass communication with the outside world and increased tourism precipitates
change in Ladakhi villages unprecedented in history.



3.5 The impact of development on Ladakhi institutions

Traditional forms of development in Ladakh have induced major changes in the institutional
structure of villages and in the reciprocal human-land relationship. Organizations that
define Ladakhi communities, the monasteries and nunneries, the schools and health
system, the governance forums and cooperative work and support groups, are in turmoil.
Apparently less destructive, are alternative forms of aid such as appropriate technology, or
more specifically the introduction of solar cookers to supplement supplies of traditional
fuels. To assess the impact of this form of development aid on Ladakhi society, the
introduction of solar cookers was studied in several villages.

3.5.1 Village institutions within the study

Twenty-six villages participated in solar technology programs whose objectives was to
introduce solar cookers. Each village can be located along the community health spectrum
(page 47) using villagers’ perception of the health of their institutions as indicators. These
twenty-six villages were placed in one of six categories of the spectrum (Fig. 3.5.1). These
range from autonomous and healthy to fractured, although some of the villages exhibit
characteristics of several categories.

3.5.2 The four intensive study site villages48.

Four villages were studied more intensively in an attempt to document relationships
between technology transfer, acceptance and institutional change. These four villages are
the Tibetan refugee camp, the Centre town of Leh, the Muslim village of Chushot and the
hinterland community of Hemis Shukpachang4?. A brief description of these four villages,
their institutions and relations to the larger world follows.

1. Refugee camp

The refugee community in Ladakh are Drog-pa, nomads, from western Tibet. Over 15,000
Drog-pa fled their native homeland as the Tibet - Peoples’ Republic of China conflict in-

48 Much of the information in this section comes from long discussions with villagers during the period of
the field study.

49The community of Hemis Shukpachang was used to base hinterland studies from; solar surveys covered
an area of about fifteen kilometres to include three other villages of Themisgang, Tia and Ang.
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Table3.5.1 Village institutions within the case study

Village institutions:

Description, continuity and place of control in six village types
within the Ladakh case study sites

Refugee Centre Centre Muslim Road Hinterland
Camp Influenced Village Influenced
Govemance Exiled QOutside Outside Local Local Local
Religion Disrupted Disrupted  Declining Intact Declining Intact
Economy Cash Cash Mixed Mixed Subsistence Subsistence
Market Outside Outside  Outside Local Local Local
Commun-
ications Local Outside  Outside Local Local Local
Education Outside Outside  Qutside Outside Outside Mixed
Social Net
-village-whole Disrupted  Disrupted Mixed Mixed Intact Intact
-Family Disrupted Disrupted Disrupted Intact Intact Intact
-Inter-personal
Relations Disrupted  Disrupted  Disrupted Disrupted Disrupted
-Pop growth Slow Rapid Rapid Rapid Slow Slow
Environment
-Quality Very poor Poor Acceptable Poor Healthy Healthy
-Relationship Lost Breakdown Breakdown Breakdown Stable Complete

(Compiled from Mann, Rizvi and Norberg-Hodge)

creased in the past 34-four years. They left behind family members, large herds of yak,
goat and sheep, and, in many cases, their possessions. Suffering almost a 50% mortality
rate as they came into exile, the refugees generally arrived impoverished and ill. The Indian
government granted 400 hectares of Indus valley land to the refugees in 1963 (Illustration
3.5.1). Today, over 3500 people live in eleven campsS0, in crowded housing, on the
wind-blown and saline land, with little access to water or sanitation facilities. Fierce
sandstorms blow up the Indus in summer. Previously unsettled, because of its poor
quality, the land has little ability to grow crops, or graze the animals which were an integral
part of the Drog-pa’s personal identification. As they lost their animals, the refugees lost

50 An additional 2600 Tibetans occupy nine camps in Eastern Ladakh. These refugees maintain their herds,
on land shared by Ladakhi nomads.



Tllustration 3.5.1 The Tibetan refugee camp, looking across the Indus River valley to the Ladakh Range.
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their means of sustenance, ability to trade, fuel (dung) and means of transport. Social crisis
of physical and mental dislocation was thus compounded by poverty.

The refugees are Mahayana Buddhists, their religion is an integral part of their identity.
Within the camps, they have constructed two small monasteries, but most young monks
must leave to study religious teachings. Authority once nested within the nomadic
household now rests in the Tibetan Government-in-Exile in Dharamsala, H.P. Local
governance is supplied by Dharamsala’s appointed chief representative while elected camp
leaders facilitate action in each camp. Education is centralized in the main camp. The
curriculum is prescribed in Dharamsala. People work as coolies on road gangs or
construction sites, as teachers or in the market of Leh. Although a few of the refugees have
become ‘wealthy’ by Ladakhi standards, average wages are $20 per month. Families have
been broken and in consequence, there are numerous one-parent households, and orphaned
children. Family life is also disrupted in homes where both parents must work. The social
safety net, traditionally the extended family, has been replaced by a central relief committee
and international aid agencies. With little access to dung, people depend on kerosene for
fuel. More than 80% of the families have no access to any fuel other than kerosene.
Between 50-75% of family incomes are spent on fuel. While conditions in the camps are
harsh, the Tibetan arts and oral traditions thrive. As exiles, their own culture and the life
they lead back in Tibet have become idealized and cherished. The refugees describe
themselves as victims. Almost all want to return to their homeland after it regains
independence (Vigoda, 1989:60). The camps in Ladakh are a temporary necessity.

2. Leh: the Centre

The town of Leh is the only population centre in the district. The population of 8000
permanent residents more than doubles in the summer months with an influx of tourists,
bureaucrats and army personnel. It is located several kilometres off the Indus up a large
side valley, at the junction of two important trade routes. Leh was the capital and trade
centre of the kingdom of Ladakh for over three hundred years and is now the government
administrative centre for the district. Its population has always been an interesting mix of
people, as Yarklandis, Kashgaris, Tibetans, Indians, Turks and Kashmiris; Muslims,
Buddhists, Christians and Hindus gathered to trade. For centuries, new ideas accompanied
goods to this major stop along the Silk Road.



Lehis the focus of growth in Ladakh. The rate of change is so great that the relationship
between people and land is disrupted. As described earlier, Ladakhis traditionally identify
with place and the Buddhist philosophy of the middle path. This world view placed greater
importance on balance than growth and on cooperation rather than competition or rivalry.
Yet, development aid, government services and the cash economy replace these traditional
values with competition and commerce. Today, there is a great deal of conflict in Leh over
outside control of government and the market, the growing pollution and waste problems
in the city, an education system that does not necessarily meet local needs, and growing
religious tensions. The social safety net is disintegrating under the pressure of the market
economy and an inter-generational schism is developing. According to Rizvi (1989:111)
and Norberg-Hodge (1989:96), this conflict is directly tied to the loss of sense of identity
with place.

Almostall residents of Leh depend on fossil fuels for at least part of their fuel needs and
almost all homes are connected to the Stakna electric supply. Most people still gather or
purchase dung for winter heating fuel, but kerosene and coke heaters are becoming
common. Bottled gas is also available in Leh, with about 15% of the homes making use of
propane for cooking. Fossil fuels are estimated to represent about 50% of the fuel used for
cooking (Hanif, 1992).

3. Muslim village

Chushot, the largest Muslim village in upper-central Ladakh is located about 20 kilometers
upstream from Leh. On the south bank of the Indus, and at an altitude of 3500 metres, the
village of over 400 homes stretches for over five kilometres and is sub-divided into three
smaller communities. Two bridges, one at each end of Chushot connect the village to the
main road on the northern bank of the river. The road through the village has recently been
upgraded from a track. Its proximity to Leh is deceiving. Bus service can be sporadic, and
private vehicles are unheard of throughout Ladakh.

The Chushot villagers are Shia Muslims who followed their Queen from Baltistan into
Ladakh in the 1600s. These original immigrants were, for all intents and purposes,
assimilated into Ladakhi culture although they remain proud of their Balti heritage, and live
differently than the strict Shia Muslims in the Kargil region and the Suni Muslims who
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dominate in Leh (Rizvi, 1989: 124) As Balti Shia Muslims, they have differing forms of
structuring their village institutions.

The Balti system is not based on a belief in lhas, as found in Buddhist communities. The
land, hearth and water are not sacred, but a sense of spiritual ecology exists in an
adaptation of the Islamic demand of stewardship of God’s creation. Safeguarding, if not
enhancing, the soil and water is an integral aspect of farming. Because they do not practice
polyandry, lands are subdivided to be distributed among sons who marry. With recent
reductions in mortality rates, and more children surviving into adulthood, farm-lots too
small to support a family are becoming common. The Baltis, as late arrivals to Ladakh,
settled on previously uninhabited and ecologically poor land. Although there is an ample
supply of Indus River water for irrigation, the land is more saline and, therefore, not as
productive as side-valley lands. Winds ranging up to 50 or 100 km/hour on most summer
afternoons create dust storms which rob the soil of its moisture, lodging in barley fields
and causing human and animal health problems. Combining the physical land quality with
the human management system, Chushot agricultural and pastoral economy has never been
as healthy as that of other Ladakhi villages.

The Chushot social safety nets consist of extended families, professional clans, caste
groups, marriage connections (often to Buddhist women and their families) and the
mosque. The Baltis maintain an arms-length relationship with outsiders in village decision
making. As well, they maintain loose market and family ties to outsiders. Decision making
is dominated by adult males within the mosque. Schools are strongly influenced by
religious leaders. Traditional structures have remained largely intact, but many Baltis feel
this is a consequence of their lack of attractiveness to outside settlement, investment,
tourism and some amount of neglect from the government. Chushot has not changed
greatly because outsiders don’t see an opportunity for gain there (Khan, 1992).

Recent rapid population growth on environmentally inferior land has impaired local
sufficiency. Tuberculosis and dysentery are becoming a problem as a result of crowded
living quarters. Fuel shortages are a growing worry, as is inflation, which impacts those
Baltis involved in the market economy. There are feelings of growing disenfranchisement
from Leh, government and their neighbours, due largely to the religious and separatist
strife in Ladakh over the past five years, and locally perceived neglect of Chushot by the
government.



4. Hinterland village

The hinterland community of Hemis Shukpachang lies at least a three hour uphill walk
from the Leh-Srinagar road (Illustration 3.5.2). As with most off-the-road, hinterland
communities in Ladakh, Hemis Shukpachang villagers are still largely in control of their
institutions and the rate of change occurring in their communities. Interaction with the
outside world is limited to trade excursions to Leh or Khalse, or traveling to festivals in
neighbouring villages and monasteries. Otherwise, this village of about 60 houses, remains
largely self-sufficient and independent. Village governance lies firmly in the hands of the
goba, his ghansum (assistants), professional leaders (traditional doctors and astrologers).
Each household participates in decision making on an informal basis. Consensus is almost
always reached through ample discussion which often occurs along the footpaths and in the
fields. The gompa still has a large input, especially in cases of difficult dispute resolution.
Although Hemis Shukpachang has a state-sponsored medical and development office and
Centre-sponsored schools, the medical office is often vacant school taught by locals.
Participation in the formal economy is marginal, trade is primarily on a barter basis,
supplemented by cash sales.

The people of the village all practice traditional professions, although some supplement
their income through government postings or the tourist trade. Each home is at the centre of
a traditional farm; with average holdings of one or two hectares. The village is wealthy in
that it has a sufficient supply of irrigation water, several year-round springs of clear water,
healthy soils within fairly flat or meticulously maintained, terraced fields, and large family
woodlots and pastures. Even at an altitude of 3700 metres, the villagers produce high
yields from their barley, potato, mustard, wheat and pea fields. Households have a ‘bank’
of up to an eight year supply of barley. Houses are large and well-kept. A winter barn is
usually located on the first floor, kitchen and storage spaces directly above, and numerous
bed, guest and alter rooms, and open space for drying on the roof. Some houses have
incorporated a shelkhang (glassroom) as a solar-heated room into their homes. There is full
recycling of nutrients in the village. Dung and fuelwood is burned in the kitchen. Some
kerosene lanterns are used for light. Animal urine and human nightsoil is mixed with
topsoil and ash, composted and returned to the field. Field stubble is grazed before it is
turned over. Crops are rotated and seeds traded between farmers to aid in healthy crop
production.
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Tllustration 3.5.2 Photograph of Hemis Shukpachang, a typical, remote Ladakhi village. Fields of barley
cover the majority of the valley-bottom, villages perch on the edge of productive lands, high-altitude
pastures are used to graze animals.




Inter-personal relationships are maintained through an intricate social web. People are not
isolated or ostracized in times of need, celebration or daily living. Village harmony and
balance guides decisions and actions, to upset this balance, for whatever purpose, is
undesirable. It allows villagers to shrug off differences and forget difficulties,
concentrating instead on the positive aspects of village health. Personal goals, even that of
enlightenment, are subservient to collective goals. The Bodhicitta path to enlightenment that
dominates in central Ladakh’s hinterland villages is of a collective nature. Within Mahayana
Buddhism, all sentient beings will reach enlightenment together.

In the hinterland communities, institutionalized education carries the greatest impact. Many
children are sent away to school, in order to receive their Class Ten ticket. The current
education system prepares children to join the service sector or continue their training, but
not for a traditional life in their home village. Few children are exposed to schools that
teach traditional as well as ‘modern’ education. A generation of children are ill-prepared to
continue the spiritual-traditionalism of their parents. There are serious concerns that when
these children reach adulthood, the social systems in villages will collapse.

3.5.3 Other villages: the importance of rapid change

Centre-influenced and road-influenced villages fall along the middle of the spectrum
representing neither the severe disruption experienced in the refugee camps or the stability
seen in hinterland villages. Although they still manifest strong traditions within the
household, these are often overshadowed by outside influences. Villagers express feelings
of being pulled away from their centuries old systems of ecological balance and social
harmony, toward a modern, ego-centred life-pattern (Interviews in Shey, Khalse, Palam,
Stok, 1992). People often feel ill-equipped for the change and therefore experience feelings
of alienation and resistance (Norberg-Hodge, interview 1989). These impacts hit the
younger generation and women particularly hard. The young are often distanced from their
own heritage, or lose confidence in their village’s traditional knowledge. As the system
changes, women lose the status of being the single female in a home of several
polyandrous husbands. They lose some of their power over household decision making
and control of the ‘purse.” Women may see an increase in their work-load as men move
away from the home to work for cash. Inter-generational conflict emerges as identities are
shaken, and inter-village or class conflicts can emerge with the loss of power (Mann,
Goldstein and Tsarong 444; Norberg-Hodge,).
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Figure 3.5.1 The 26 villages surveyed in the case studies, village type

Refugee Centre-influenced Road-influenced
andcamp  Centre Muslim village Hinterland
Tibetan- Leh-Chanspa-  Sabu Chushot Palam Themisgang-
Refugee- Sankar- Shey Stagmo Tia- {&ng-
Camp Gompa Thikse Stok Hemis-
Alpha-  Spituk Phyang Stakna Shukpachang
Army- Choglamsar- Khalse Saspol Matho
Camp Village Uletopko Nang
Basgo g’;afncdang
Lama g
Nimuyuru Likkir
Wanla
Lazing

The rapid change in Ladakh is occurring simultaneously with the opening of the area to the
outside world and the advent of development. In some areas, this change is not welcome.
In all areas within the study area, people expressed concern regarding the scope and scale
of change. They question a development path geared toward modernization when they
observe its influence on the institutions that have supported their lives for centuries. The
deterioration of the monastery, system of governance, traditional education forums and
social safety nets all reduce their level of self-reliance and control. In addition, Helena
Norberg-Hodge (1991:139) notes that:

An equally important factor in cultural breakdown is the sense of
inferiority produced by contact with the modern world.

In response to growing awareness of the destructive aspects of conventional aid, alternative
programs are designing and implementing development that supports social structures. The
objective of these programs is to reinforce local security, increase material well-being and
conserve the foundations of well-being in remote villages. They are intended to address the
growing problem of loss of self-respect which is reinforced by conventional development’s
definition of the Ladakhi people as impoverished. Instead of targeting traditional
institutions as culprits of backwardness, these programs attempt to build on local

structures.



CHAPTER FOUR
THE CASE STUDY:
APPROPRIATE TECHNOLOGY IN LADAKH

We used to hold change in one hand and tradition in the other. Then
experts came from the outside and brought us development. But it
was so big, we couldn’t hold it. First we had to set aside our way of
change. And then we had to set aside our tradition.

-a Ladakhi man talking about development aid.

Development aid will have significant impacts on Ladakh. The people have unique
definitions of human well-being and needs, that are not homogenous across the district.
Alongside, and often in conflict with, a traditional society exists a booming tourist
industry, a strong military presence, a rapidly growing and modernizing regional capital, a
large refugee population and an internal political struggle. Rapid change, both led by and
following behind modernization, is a new and threatening challenge to a culture based on
balance. Attempts to develop the region with nationalized plans have largely not been
successful while representing a significant cost to the Indian government51. How then can
the Ladakhis balance change, development and tradition?

AT programs have been undertaken in Ladakh by government agencies, local grassroots
groups and international aid agencies with the intent of better meeting local needs with
limited development funds. This chapter examines data gathered in a case study of four AT
programs which introduced solar box cookers to address growing energy and health
problems in the region. The case study focuses on cooker users who participated in the
four programs, and a group who purchased cookers on the open market. The case study
covered users in 26 villages in central Ladakh.

Examined in this chapter are the results from the case study. First, the methodology used in
this research is described. Then, results from performance tests of cookers used by the
different programs are presented. The, results are used to determine the ability of programs

51 From an interview with the Development Commisionerof Ladakh, Mr. A Angorama, September, 1992.
He stated that the failure of development was two-fold. First, the majority of the people living in Ladakh
have been left out of the development process. Most hinterland villages still lack access to electricity, do
not have functional schools or health clinics and have no easy access to raods and markets. At the same
time, for many people involved in the development process, the provision of infrastructure has not resulted
in significant personal gainas. He feels that for development to be successful, both personal well-being and
the modernization of Ladakh must occur.
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to correctly identify user’s needs and willingness to use technologies. Information gathered
from surveys and observations is used to examine the effectiveness of introduction
programs, and the acceptability and impact of cooker use within the home. Finally,
comparisons between different programs are made to help identify areas where cooker

programs could be improved.
4.1 Aims of case study: research questions and objectives

Two related questions have developed from technology transfer theory that will be
addressed to the case study in Ladakh. First, what components within AT programs
contribute to or hinder the acceptance and use of a transferred technology? Second, does
technology transfer work, and is it of value, when carried out within the framework of AT?
These questions are addressed through the following research questions:

1. Are locally-defined needs in energy use patterns correctly identified and
reflected in methods used to address needs?

2. Are the solar box cookers technically capable of functioning under the local
conditions?
3. Are AT programs structured to facilitate understanding, do they result in

positive impacts and encourage acceptance and use of solar cookers?

4, Is there a correlation between frequency of use of solar cookers and village-
defined need, willingness to use, tool capability, the user’s understanding
of the tool, net positive impacts in villages, and ease of use? and

5. When results from the above examinations are compared, are there
significant differences between villages or between AT programs in Ladakh
with respect to solar cooker use?

The objectives of this work are to use the case study to examine a form of AT as it is
practised, to examine the relationship between components within each of the four AT
programs and use of cookers, to compare differences between programs, and to suggest
possible improvements in AT frameworks.

4.2 Methods

The study adopts the case study design because this is a commonly used mode of inquiry
within planning, sociology and political science; all areas important to development



planning (Yin, 1981:14). The case study is particularly suited to examining and evaluating
contemporary events within a real-life situation. The research questions are geared to
discovering why people use cookers, how programs adapt to user demands and what
components of a program impact use. In this particular case, there was little opportunity for
control over actual behavioral events, and the study was interested in conducting “research
on real, as opposed to stated, organizational goals” (Marshall and Rossman, 1989:44-46).
First, a preliminary data collection stage was initiated, followed by a formal process, which
is outlined in Figure 4.2.1.

Figure 4.2.1 Methodology framework for the case study

CS#1:LEDeG
> Does Technology Locally-designed Program analysis:
Transfer Work? —{ and built cooker | [ | AT framework
1 locally operated
rogram
AT Aid in g Evaluate in 4 differing | [ Data Analysis
Ladakh village settings: Centre, v
; CS#2: TCV-D refugee camp, Muslim, }
HP-designed, and hinterland village, Compare capabilitiesl
Research Scope | | Lc;c:':-er:\ia’:enal ] each of the 4 programs of different cookers.
Indicators defined outside mgd. |
* program Survey in all 26 Compare components
villages, all solar users in differing villages.
Data Collection '2 the 4 progra;ns b I
. - e-survey in4 above | _|
D e:;:tgorglée ss and CS#?' DNCE-BDO highlighted villages. Compare components
| | Dethi-developed, | | | compare comonents in in different programs.
Process outcomes, nti-scale program, AT framework
effects _ state operated. ) I
1. Needs evaluation Compare results of
2.Programsin use Ly, - different programs.
3. Village surveys Conduct technical
4, Performance tests CS#4.SSP capability tests for all | |
5. Re-evaluations Test program devices.
| with all devices [— Compare frequency
used in other of use with above.
3 programs.

Data were collected using seven methods in this field work. First, archival research was
undertaken in two program offices (LEDeG and DNCE). The LEDeG program supports a
library with information on programs it undertakes and has kept a record of technology
design, testing and use. In addition LEDeG maintains records on its solar projects, and
many of the people who purchased solar technologies in the past. Although LEDeG did not
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have a record of solar cooker purchases, information on other technology use assisted in

finding owners of cookers.

The Block Development Office (BDO) supports the distribution of the DNCE cookers. The
office has a record of most users of the various BDO services, including a fairly complete
record of solar cooker purchasers outside the Leh-town area. The records helped locate
SBC users. The BDO keeps records on introduction and follow-up program techniques,
and user-surveys. These reports were used to help determine the process used and change
in the process within the DNCE program.

Second, interviews and correspondence with the three AT program directors (TCV-D,
LEDeG and DNCE) provided information on each program’s goals, methods and
achievements. The fourth program, SSP, was designed as a participatory research program
to aid in the evaluation of the other three programs. Interviews were conducted with SSP
technicians. Information from the archival search and interviews is aggregated in Table
4.3.2.

Third, surveys of 283 cooker users living in 26 villages were conducted. The surveys
made use of four different interview types: structured, informal interview, and key-areas
discussion52. The observation-based interview did not make use of an interpreter, while
the others depended largely on local residents to act as interpreters. Interview structure was
designed to match differing interpreter skill levels. The structured interview was largely
developed by Solar Box Cookers International, of Sacramento, California. Results from
these interviews were used within an international survey of solar cooker users, although
the interviews were adapted to fit local data requirements. Informal interviews and key-
areas discussion interviews were used when either interpreters could not precisely translate
questions, or a more informal setting was preferred. The observation-based interview was
used on occasions when an interpreter was not available, or for observation of previously-
stated use and actually-observed use was desired. The surveys were tested in the first two
months of field work; and data collection continued for the following five months. Table
4.2.3 shows the break down of surveys used.

Each of the surveys gathered answers to 25 questions33 which covered information on:
- household data,

52 Interviews placed in Appendix.
53 Basic 25 questions appearing in the data base are placed in the Appendix.
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- views on development or change in the village or area

- household fuel situations and need for alternative fuel sources and technologies,

- willingness to try a new technology

- the nature of the introduction and follow-up programs in the village and the perceived
value of these programs to the user,

- benefits and impacts of use of the cooker,

- frequency of use of the cooker,

- likes and dislikes concerning use, design and cooker program,

- suggestions for changes either in the cooker itself or the introduction program.

In addition to the surveys, observation between stated answers to questions and what was
actually observed about cooker use or demographic data was recorded. This added a fourth
form of information gathering.

Data collection occurred in all villages where technologies could be located. In some cases,
cookers distributed in programs in the 1980s could not be located. Attempts were made to
contact all past and present solar users in each village; about 50% of all cooker users were
contacted and surveyed34. In some instances, a neighbour, kinship group member, or
relative was allowed to share use of a family cooker. If these persons were fairly frequent
users, they were included in the study35, Participation in the survey was 100% of solar
users contacted, although some users preferred not to address certain questions and asked
to remain anonymous. In some instances, non-owner users offered information that
owners seemed uncomfortable volunteering.

A fifth method of data collection was repeat visits in 13 villages, either to talk with cooker
users not previously found, or to follow-up with users previously interviewed. In four
villages, numerous visits and surveys were made. These intensive study sites were used to
offer greater ethnographic information, gain the trust of participants, observe the actual use
of cookers over several seasons of use, and test interview validity with repeat questioning.
Project implementation (village programs), technology training programs and evaluation
methods were observed whenever possible.

54 As two of the three agencies had incomplete records of the number of cookers sold or given away, the
total number of cookers used in Ladakh can only be estimated. Out of approximately 354 cookers in
Ladakh (in the three programs), 200 users, or 56%, were contacted.

55 These 'non-owner' users were included when they stated they had tried using the cooker at least ten
times, over two or more seasons, and held opinions on value, limitations and changes in fuel consumption
represented by cooker use.
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Table 4.2.3 Numbers of each survey used in field work, according to program participation.

Program Structured Informal Keydiscussion Observation Test Cookers
L*x # # # # #a* L
TCVD 1 20 10 0 0 4 TRC
1EDeG 1 0 7 0 0 5 TRC
2 11 20 5 0 2 Chanspa
3 3 4 7 0
4 2 0 0 0
5 3 14 16 6
6 8 4 6 4
TOTAL 27 49 34 10
DNCE 1 0 3 0 1 3 TRC
2 6 11 2 0 2 Chushot
3 1 15 8 0
4 13 5 0 0
5 0 9 5 5
6 3 1 7 11
TOTAL 23 4 23 12
SSP 1 11 19 0 0 2(A) TRC
2 0 5 0 0 2(B) TRC
TOTAL 11 24
Key:

# = Number of interviews of each type in each village
#a= number of cookers tested in SSP experiment

L =Locaton: 1 Camps (army and Refugee) TRC = Tibetan Refugee camps
2 Centre Chanspa = Near Leh
3 Centre-influenced Chushot = Muslim village
4 Muslim village
5 Road-influenced A = SSP-LEDeG model, plastic
6 Hinterland B =TCV-D model with 22°

If locations not listed, no interviews were conducted in that village type for that model.

A sixth form of information gathering was a 193 day experiment with all models of
cookers used in the above four programs. Six variations of three basic models (the TCV-D,
the LEDeG and the DNCE cookers) were tested for their technical capability, with a total of
fourteen cookers included in the test (details on the experiment are found in the variables

and measures section).

Finally, a participatory research project was added to facilitate the cooker capability testing,
and to involve a group of local users in the design of cooker programs. This is the fourth
AT program in the case study, the SSP project. The primary purposes of SSP were to i)
undertake a capability test of each of the cookers used in the TCV-D, LEDeG and DNCE
programs ii) use the cookers within an AT framework in the Tibetan refugee camps, iii)
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actively involve users in framework design and evaluation of the program and iv) offer
suggestions for change in cooker design and AT program framework.

4.3 The Programs

The four different solar cookers programs compared in this case study are the TCV-D,
LEDeG, DNCE and SSP programs (Table 4.3.1). Each is a form of AT aid and complies

with the general AT concepts in that a program:
- makes use of a proven technology,
- uses its tools to fulfill an identifiable, locally-defined need,
- uses tools to support and enhance local skills and knowledge and
- makes use of relatively simple and cheap tools, and can be sustained without outside
aid after the end of an introductory period.

The programs range from indigenously-operated, local programs which stress village self-
sufficiency, to government-sponsored programs that focus on technological efficiency and
lowering fossil fuel use in impoverished homes (Figure 4.3.1) All four programs share
important similarities in that they:

- work within the conceptual framework of development aid, making use of outside
financing and technicians,

- work within the conceptual framework of AT by building on local technological
experience,

- make use of tested technology, defined as ‘appropriate,’

- offer subsidies of 50% or more of cooker cost to users,

- encourage local participation beginning at the planning stage of the project, and

- use introduction programs to encourage greater use of the technologies.

Table 4.3.1 Spectrum of AT program structure in Ladakh

Particpatory, locally-<§ # Govemnment, large
based and project, or outside
multi-purpose aid directed aid
| |
Ladakh Ecological Tibetan Children's Village
Development Group Indian Design Solar Program
Solar program (TCV-D)
( ) Block Development
Officer's Department
Sonam ling Test of Non-Conventional
Solar Progam Energy solar program
(SSP) (DNCE)
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The four programs that will be compared have their characteristics summarized in Table
4.3.2. A brief description of each program and its central emphasis is provided, followed
by a discussion of the experimental program.

43.1 LEDeG Program

An international organization concerned with the impacts of modernization established the
Ladakh Ecological Development Group (LEDeG) in response to the conflict between
traditional Ladakhi societies and development. Started in 1984, LEDeG sponsors
technology and cultural programs, supports vocational and handicrafts training, and works
in inter-cultural education. Based out of its Ecology Centre in Leh, with a staff of between
40-50, LEDeG depends mostly on international aid and private funding.

LEDeG’s mandate is to “demonstrate means by which the Ladakhi people can improve
their standard of living without thereby suffering environmental or social imbalance”
(LEDeG, 1987:46). Within this, their AT projects stress the best use of locally-available
resources and materials, technology reproduction at the local level, and cooking
technologies used to mitigate (not replace) fossil fuel use.(Dawa, 1992). The LEDeG AT
introduction programs stress the context; supporting a healthy, local environment and
culture is the purpose of the tool (Norberg-Hodge, 1992). LEDeG currently undertakes the
construction, distribution and maintenance of almost a dozen solar, hydro and wind
technologies. A design and testing program operates out of their Ecology Centre; with
further testing done in homes. The solar cooker project is a small part of LEDeG’s AT
work (Dawa, 1992).

The LEDeG staff works with villagers who have expressed an interest in incorporating
solar technologies into their homes. LEDeG uses this interest as the primary measure of
need, as those expressing interest, should be are those with fuel needs and a willingness to
use technologies. Staff visit the village for a discussion with potential users, or village
leaders. Usually a local planning session or demonstration program precedes technology
introduction. LEDeG also attempts to train locals in the maintenance and repair of
technologies, offering them up to six month apprenticeships at the Ecology Centre.
Follow-up programs were conducted in the earlier years of solar cooker introduction, but
there was no systematic cooker evaluation (Dawa, 1992 and Tsering, 1992).

72



Component Program
characteristics
TCV-D LEDeG DNCE SSP
Tibetan Refugee BasedinLeh National program Evaluative program
Camp

AT framework |In HL.P.*, full local Full participation and Decentralized energy Borrowed from other
participation in investment in projects, making use projects in the study
projects. In Ladakh, community, adheres of small-scale techs, evaluation to produce
outside-directed to philosophy of AT mandated to lessen aframework for AT
directed dvpmt. aid fossil fuel dependence use.

Program Fuel use Cultural conservation, |Fuel use Evaluation of AT

emphasis AT programs

Financing Int and Indian International donors National ministry International donors
donors

Yearsin Ladakh |3 month program 14 years w/ parent org. |26 Less than 1 year

#staff None inLadakh 40-50 15 3

AT variety Solar cookers only Micro-hydro, ram pumps, { Pumps, pressure Other solar technologies

wind, other solar cookers, stoves

Other programs | Fuelwood Cultural program, arts, | Village support program |Training and health
conservation, handicrafts, voc. training
job training

Location of

villages TCV only Throughout Ladakh Leh Block villages Tibetan camps, near Leh

#villagesserved |1 91 25 4

Years w/ cookers |3 8 5 1

#oookers 54 150-200 80-100 30

Subsidy to user [100% 33-100% 25-50% 50-100%

Needs evaluation |Request from TCV Villagers come to Targeted atimpoverished, | 100% evaluation as part
director Ecology centre, input from village heads |of experiment to
users not asked or pilot projects redesign programs

Participation Littie user participa- |R&D, construction State and Centre R&D, construction, test,
ion in TCV; direc- and test with Ladakhi redesign with local staff
tor’s choice staff

Intro order Only cookers used Dependent on request Dependent on local needs | Dependent on local needs

from villagers

Program:

R&D 10 years in HP, ITDG + 14 years in 19 years with DNCE, Less than 1 year
many successful Ladakh, many many successful
programs successful programs programs

Local testing none All technologies Limited All technologies

Construction Locals participate At Centre or village Outside (Jammu) 2 models on site

Staff make-up HP w/ local help Mostly Ladakhi State and local Mostly Tibetan

Training On-site, use and On-site or at Centre On-site, use and repair Some R&D, on-site use,
repair repair

Program dvpmt |HP Ecology Centre Centre and state Local

Introduction 70% info session 70% information session |50% information 100% demonstration
30% demonstration  |30% demonstration 50% demonstration

Follow-up Locally trained Up to users unless use | 25% surveyed program, [100% surveyed, some
technician within a pilot project some local technicians  |redesign and training

Evaluation None Within pilot projects User survey in some User survey for all users

villages

Table 4.3.2 Summary of information on each of the four AT programs included in the case study
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4.3.2. TCV-D Program

The Tibetan Children’s Village (TCV) program within the Tibetan refugee camp was based
on a small, ten year solar cooker program operated in Himachal Pradesh (HP), India. Didi
Contractor, the designer, and a small group of technicians experimented with solar cookers
in response to local fuelwood shortages. The program addresses social and environmental
consequences of fuel shortages, supports local cottage industry, encourages local problem-
solving and appropriateness in development. As a small group, the project works only with
cookers, but incorporates these into an AT program. Design research was undertaken for
ten years at Ms. Contractor’s Suni Cottage, in HP. Funding for the program is largely
from grassroots movements and government subsidies. Forty locally-trained technicians
aid in training and building of cookers, and offer demonstrations of cooking in HP
(Contractor, 1992).

Ms. Contractor came to Ladakh to undertake a project at the request of the TCV director.

The main kitchen at TCV was consuming over 200 litres of kerosene per day for the over

2000 people it serves. The director requested that solar cookers be built to lessen this fuel
consumption. Ms. Contractor undertook the TCV-D project with the goals to i) provide
each residential home within TCV with two cookers, ii) use these cookers for baking bread
for the 2000 residents and staff, iii) lessen kerosene consumption, and iv) provide an
example that could encourage further use of solar technologies. The TCV-D cooker was
designed to be simple and cheap to build, largely from indigenous materials, and be easy to
maintain and use (Contractor, 1992).

The TCV director did not consult with the 30 people expected to use the technologies.
Several HP technicians worked in conjunction with Tibetan vocational training students to
construct 54 cookers in the school compound. No locally-constructed, experimental
cookers were constructed. A training program on the use and maintenance of the cookers
was held for the houseparents and cook staff. When working in HP, this AT program
inserts cookers into women’s support groups or village self-sufficiency system
(Contractor, 1992). In Ladakh, this was not done. The director asked for HP assistance for
three reasons; to gain knowledge of solar energy, to obtain funds for cooker construction
and because of their inability to acquire Ladakhi-based AT aid (Tenpa, 1992).
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4.3.3. DNCE program

The Block Development Office (BDO) of the Leh district currently operates a Department
of Non-Conventional Energy Sources (DNCE) sponsored alternative energy program. The
BDO-DNCE mandate is to address the energy needs of the 80% of the Ladakhi people
defined as impoverished, especially those in hinterland villages without access to fossil
fuels (Hanif, 1992). The BDO makes use of alternative energy sources in order to achieve
the goals of the (Centre-sponsored) 20 Point Program to provide adequate energy to all
citizens by the year 2020. The BDO focuses its development programs on basic needs,
over cultural support. The department supports the use of numerous technologies,
irrigation and water services, and vocational training programs. The office is supported
through national and state government grants, a small portion of which goes to alternative
fuels. It has a staff of more than 15 people and serves 25 villages in the block (Angorama,
1992).

The DNCE cooker was tested within the national alternative-fuels program and has met
with success when introduced elsewhere in India. Local testing was limited, usually with
staff experimenting with local foods and introduction program frameworks. The BDO
sponsors programs in villages where interest has been demonstrated, and in ‘target’
villages. Participants must be below the poverty line (earning less than 440 IR/month;
about $17) and living in the Leh block, in order to receive a cooker. After a preliminary
meeting with village leaders, a demonstration program is conducted in villages. Cookers
are sold to villagers who participate in the introduction program. Local technicians are not
trained. Follow-up and evaluation programs are mandated by the Office of Science and
Technology, J&K government (Hanif, 1992).

4.3.4 SSP Program

The Sonam Ling Solar Project (SSP) was the experimental, participatory research project
that ran in conjunction with other research for this thesis. Operated by the author, and
funded through an international aid grant, SSP had three components. The first was to run
independent tests on each of the cookers used in the other programs. These tests were
carried out in the Tibetan refugee camp, under similar micro-environmental conditions and
equal use. This was done to provide the basic information on technological capability, over
a period of 193 days. The second purpose was to distribute and use cookers (of each
model) within the refugee camp under a participatory AT program. In addition to elements
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from other solar programs, a food subsidy was added to SSP. This allowed the refugees
the freedom to experiment with cooking methods, without worry about their limited food
budgets. The cookers were used for up to six months within the refugee camp, then the
program and cooker performances were evaluated. Finally, evaluation information was
used by participants to design a solar program useful to the refugees. This program
borrowed elements from each of the other AT programs. Several villagers from
Choglamsar (village), Chushot and Chanspa then joined the SSP program.

SSP was a participatory program, with the 35 recipients chosen by their demonstrated
willingness to try new technologies and to offer feedback on performance. Users helped
design the program, evaluated cooker capabilities, experimented with cooker design and
use, and then participated in creating a program for further use in the refugee camp.

4.3.5 Cooker type

Six variations of the (three) models associated with the LEDeG, TCV-D and DNCE
projects were tested in the case studies36: two variations of the TCV-D model, three of the
LEDeG model and one DNCE model (Table 4.3.3). A brief description of each model

follows.

Figure 4.3.1 TCV-D Adobe solar cooker

Fifty-four TCV-D cookers were constructed in 1989, all within the Tibetan Children’s
Village compound. The cookers are constructed of adobe brick, with a small amount of
wood for framing. The hot box is lined in black-painted sheet metal, with straw insulation.

56 Other models of SBCs are produced and used in Ladakh; but they are not common.
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All cookers use double-paned glass, with a surface area of 1 metre by 0.6 metre. Forty-
eight of the cookers are constructed on rooftops in communal homes at the village; six
cookers are on ground level at a large dormitory. All the cookers are anchored on the roofs
or ground; they are not portable and cannot be oriented to the sun. The cookers were
originally constructed so that the glass is oriented at a 90° angle to the ground (variation 1)
(Figure 4.3.1). In 1992, several of the cookers were rebuilt at a 22° angle (variation 2,
reconstruction undertaken within the SSP program), in an attempt to capture more sun’s
rays for more of the year. The cookers have a capacity of six 1.5-litre bread pans. The door
or hatch to the cooker is a small opening at the front of the cooker, so constructed that large
water containers or pots cannot be inserted into the cooker.

Figure 4.3.2 The LEDeG solar cooker

The L.LEDeG cooker (and two of the three variations) is the result of many years of testing
in the Leh area (Figure 4.3.2). The cooker has been used in dozens of communities
throughout upper and central Ladakh; including the remote Nubra valley area. Between 150
and 200 cookers have been built and distributed since 198457, All cookers are constructed
of materials available in the local market. The box is made of plywood over a wooden
frame. The interior of the hot box is sheet metal, and insulated with either coconut husk or
straw. Most cookers use a single pane of glass (variation 3), with a surface area of 0.5
metre by 0.65 metre. Some double-paned cookers were constructed to test for greater heat
retention (variation 2). (Through the SSP program, the LEDeG design with two ‘panes’ of
a special ultra-violet resistant LDP film were tested for performance capability (variation 3).
This model will be discussed under the SSP program.) The cooker is constructed so that it

57 The Ecology Centre supports an AT office in Kargil as well as the office in Leh. The Kargil Centre also
constructs and distributes solar cookers. It is unknown how many cookers are in use in this part of greater
Ladakh.
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Table 4.3.3 Solar

cooker characteristics
TCV-D LEDeG DNCE

Number in study 54 78 : 68

Number in Ladakh 54 150-200 80-100

Location Refugee camps Upper and central Ladakh Upper and central Ladakh

Materials Adobe brick, sheet metal, wooden |Plywood, sheet metal, Plastic, sheet metal, fiber-
frame, straw insulation, with wooden frame, coconut husk | glass insulation, mirror,
glass top insulation with glass door | with double-paned glass

door

% local materials 40% 0% 0%

% locally-available

materials 100% 100% 80%

% local construction | 100% 100% 0%

Glass surface size 0.6m square 0.325m square 03m square

Cooker size 1.5m x 1m x 0.75m 0.5m x 0.75m x 0.75m 0.6m x 0.6m x 0.25m

Capacity: litresfood |9 12 6

Capacity: litres water |9 20 6

Cooker weight approx. 100 kg 12 kg 14 kg

Primary function Bread baking ‘Water heating, baking Food cooking

Hatch 15cm x40 cm 38cm x 52 cm 56 cm x 56 cm

Reflector Not possible (adobe sidewalls) Can be attached Built in

Cover Canvas cloth, can be insulated Can use blanket, can be Built in cover, can be

insulated insulated

can be oriented toward the sun at either a 30° or 60° angle to the horizontal (while
maintaining a flat interior surface) and to take advantage of summer and winter sun. The
cookers are portable, weighing about 12 kilograms and measuring approximately 0.5 metre
x 0.75 metre x 0.75 metre. The cookers were specifically designed to serve two purposes,
to cook food and heat water. The entire front of the cooker functions as the hatch, so that 5
or 6- litre pots or a 20-litre jerrycan can easily be placed inside.

Cookers tested within SSP for use in the thesis:

Test cooker # Model #1in field Test cooker#  Model #1in field
1-2 TCV-D90° 48 7-8 LEDeG2x 125-150
34 TCV-D22° 6 9-11 LEDeG 25-50
5-6 SSP-LEDeG plastic 6 12-14 DNCE 100

The DNCE solar cooker (Figure 4.3.3) was developed at the solar energy centre in
Haryana state, over a 10 year period of research and testing. The model is used nationally
and must be reproduced to standard by state-sponsored manufacturing agencies; in J&K
the agency is located in Jammu (city). Over 350,000 cookers have been distributed across
India. There are approximately 100 cookers in use in 25 villages are throughout central
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Ladakh38. The BBO-DNCE program has operated for four years, while previous state-
sponsored programs made use of the same DNCE model. They are made of a heavy plastic
box over a metal frame. The hot box is sheet metal, insulation is fiberglass. A double-
paned glass top and a large reflector mirror, both measuring 0.5 metre x 0.5 metre, directs
sun rays into the box. Weighing about 14 kilograms, and measuring 0.65 x 0.65 x 0.25
metres, the cooker resembles a large suitcase when closed. The entire glass top functions
as the hatch or door, allowing easy access to the interior. The cooker’s adjustable mirror
allows for use in all seasons. The cookers are designed chiefly to cook food, with a
capacity of 8 litres of food, in specially-made, shallow pots that are sold with the cooker.
Water capacity is limited, and specially-designed containers must be manufactured. The
cooker has an insulated lid that can be closed to allow heat retention for hours after the loss
of direct sunlight, and allows the cooker to be moved easily and safely.

Figure 4.3.3
The DNCE cooker used
by the BDO program

Mirror

Mirror supports

Box

‘Whesels

All of the above-mentioned cooker models are used in the SSP program. In addition, SSP
designed and used one variation of the LEDeG and one of the TCV-D models. The SSP-
LEDeG variation was one that used two ‘panes’ of UV-resistant LDP film. This film has
proved a suitable replacement for glass, which is expensive and fragile, when used in other
cooker programs in the equatorial region. The film had never been tested in temperate
regions or at high altitudes. Several LEDeG models were fit with the LDP film and tested

58 The BDO office in Kargil also operates a solar cooker program which was not evaluated in this study.
The army makes use of the DNCE model, with between 50-200 cookers being used by army personell.

79



within a LEDeG program framework. The second SSP variation was the redesign of the
TCV-D cooker, with a change in angle of the glass top of the cooker (from 90° flat surface,
to a tilted 22° surface). This change was tested to see if the cooker-use season could be
extended.

In total, SSP tested 14 cookers, of six variations, on a daily basis for the entire field study
period. This fulfilled the need to record the technical capability of each of the above
mentioned cookers. In addition, 21 other cookers were used in the program.

4.4 Variables and measures

Variables measured in the thesis are drawn directly from AT literature. According to
McRobie, co-founder of ITDG (1981:39), appropriate tools and programs can be
specifically identified. The tools should address locally-defined needs, invest in local
knowledge and skills, and produce a situation where participants are more self-reliant. In
addition, the tool is one that is fully tested before large-scale implementation is undertaken.
The program should remain flexible in order to react to local change, and use evaluations as
feedback to match needs with program results. These concepts directed the variables
chosen, and were included in each of the surveys conducted in the field.

In conducting the study, and in presenting the results, the focus remained on the user’s
perceptions of how effectively cookers functioned. The user surveys covered information

in the following conceptual framework:

1. frequency of use is related to
2. a local need and willingness to use a different cooking system,
3. technical capability
4. user’s understanding of technology,
5. functionality, and
6. household and village benefits and impacts.

In combination, the variables attempt to present a holistic picture of why users may or may
not adopt a new technology (Table 4.4.1). Frequency of use will be used as the
determinant of whether or not the program has been successful. Need and willingness are
acceptable general measures of whether a change within a home will be considered.
Technical capability is vital as people will stop using a cooker that does not work.



Knowledge of how the cooker works provides the comfort needed in making a
technological change. Functionality, benefits and impacts contribute to ease of change
within the home.

Concurrent with the user survey, a capability test on all models of cookers was undertaken.
This do the cookers work? aspect of the research question makes use of a different format
from the other variables. Fourteen SBCs, representing six variations of three models, were
tested over 193 days and during spring, summer, autumn and early winter. The
technologies were used under similar micro-climatic conditions and carried the same loads.
The cookers were located within three kilometers of each other (in the Tibetan refugee
camp), placed on the same desert-type surface, experienced the same outside air
temperatures, degree of cloudiness or shade, and incident solar radiation. Each was
maintained oriented toward the sun and hatch opening was limited (to retain internal heat as
much as possible).

Table 4.4.1 Variables in the case studies

VARIABLE TOINDICATE PROBLEM DEFINED

as ameasure of success of a program,
local adaptation of the technology or

if all other variables combine
in a situation where

1. frequency of use

benefits outweigh impacts need so great, negative impacts not
considered as important as fuel savings.
2. a need if there a fuel problem is fuel defined as a problem?
b. willingness technology acceptance as cookers are an intrusive technology,
will, a new technology be accepted by users?
c. ability affordable technology could the household afford aneeded tech
3. technical capability capability+ functionality does the cooker used match defined needs,
will it work in this context?
4. a. program intro including those interested did the program make learning easy,
encourage further dissemination, carry out
b. follow-up supportunderstanding problem checking, and establish alocal
support network?
c. comprehension actual understanding do users understand how cooker functions
and are confident in using it?
5. ease of use use problems difficulties incurred in use
design design problems difficulties cansed by design
6. impacts net perceived gain (benefits) did net gains make use of a new tech

net loss (impacts)

worth effortinvested: economic,

health and micro-environment, time,

soil fertility, travel, control

did net loss make use of new tech
dis-advantageous: socio-political changes,
social/ household disruption, religious,
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4.5 Results and discussion

Cookers were tested for i) maximum daily temperatures, ii) hourly temperatures, iii) load,
iv) ability to cook specific kinds of food, v) ability to maintain heat during cloudy weather
and after sunset and vi) ability to heat and pasteurize water. Outside temperatures, hours of
solar radiation and percent clouds, were recorded in conjunction with cooker performance.

Min/max thermometres were used for maximum daily temperature readings, with
thermometers always suspended in the air and centrally located in the cooker. Readings
were taken at the end of each day, without opening the hatch to take readings.
Thermometers were pre-tested and variance taken into account; the same thermometers
were always used in the same cooker. Hourly temperature readings were made through the
glass (without opening the door) and were taken on 17 out of the 193 days, and at least
twice each month. Loads were measured in kilograms of raw food or litres of water
loaded. Cloud cover was estimated by visual examination. On cloudy or stormy-weather
days, cookers were uncovered and temperatures taken. Cookers (whenever possible) were
re-oriented toward the sun on a bi-hourly basis; the glass was cleaned each morning.

Technical capability was primarily measured through the cooker test (operated in the
Tibetan refugee camp). Secondary capability data came from the users, who were surveyed
for their perceptions of how well the cookers performed. In some instances, when
interviews coincided with cooker use, performance tests were run in villages.

4.5.1 Technical capability

Seven issues were addressed within the question do the cookers work? These components
taken together answer:
- do the cookers achieve sufficient temperatures for sufficient periods to cook food?
- can they cook enough food of the local diet to feed the average Ladakhi family?
- are the cookers reliable enough to be functional on partly cloudy days?
Each of the seven questions will be discussed individually in order to answer do the
cookers work? The results are displayed in Table 4.5.1 and outlined below.
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The first question looked at the number of days the cookers achieved minimum cooking
temperatures of 100°C (Column 1 in Table 4.5.1) and whether the cooker stayed above
100° for at least two hours in order to be able to cook food (Column 2 in Table 4.5.1)9.

Table 4.5.1: Technical capability of all cookers; according to the temperatures they produce and according to
the type and amount of food they can cook?

Does the solar box cooker work?
Experiments with six models used by four programs

1. 2. 3. 4. 5. 6. 7.
#Days #Days #Meals Time to cook  Max Maintain Cook
Cooker T>100° T>100° cooked 61food load T in food
! /193 >2 hrs/ 17 /51 Bread /Rice /Meat F'W clouds eaten?

1. TCV

D-22° 109 10 5 5 6 0 9-6 30 min* 38%
23 (56%) 59%) (10%)

2. TCV

D90’ 103 7 5 5 6 0 9-6 30 min* 40%
) (53%) 41%) (10%)

3. SSP-

LEDeGP 86 4 5 35 6 6 1220 <1 hour* 35%
) 47%) 24%) (10%)

4. LEDeG

Mod-2x 153 13 19 25 35 4 1220 <2 hours* 72%
@) (79%) 77%) (37%)

5. LEDeG

Reg 142 12 19 3 4 4.5 12-20 <1.5 hours* 70%
3) (74%) 1%) (37%)

6.DNCE 180 17 4 2 25 4 6-6 <2.5 hours 90%

(3) (99%) (100%) _ (86%)
1: Number of days temperature reached 100°C or more (total days 193)
2: Number of days temperature reached 100°C or more for more than two hours (total days 17)
3: Number of meals cooked out of a total of 51 on 17 days tested
4: Time required to cook 6 litres of food (bread, rice and meat soup) on 17 days tested
5: Maximum load cooker holds in food/water
6: Time taken for temperature to drop by 20% or below 80°C in partly cloudy weather, measurements on 3
days in 30% clouds, with outside temperature between 15-25°C.
7: Percentage of meals cooked that are foods within the local diet, of the total cooked in column 3
*with a blanket covering cooker
a: number of cookers tested; temperature differences between the cookers tested was less than 3°C

The tests show that all the cookers achieved temperatures sufficient to cook food, although
there are great differences between the six models. The first three obtained sufficient
temperatures between 44-57% of the days, while the last three showed that 74% or more
of the time, sufficient temperatures were reached. The average maximum temperatures for

59 Tests undertaken by the (Indian) government show that SBCs can continue to cook food at temperatures
as low as 85°C once an initial temperature of 100°C is achieved and maintained for at least half of the
cooking time (Tripathi, Oct. 8,1992 interview).




each model over the entire 193-day period is shown in Figure 4.5.1. Similar differences
between the first and last three cookers is seen in their ability to maintain cooking
temperatures (Column 2) with the DNCE cooker performing four times better than the
SSP-LEDeG cooker. Average diurnal measurements for each model over the 193-day
period is shown in Figure 4.5.2.

The second issue to be addressed is to test a cooker’s ability to actually cook food. Hourly
temperature measurements were taken on 17 days between June 1 and December 10, 1992,
to determine how many meals out of a total possible of 51 (17 days at three meals per day,
with temperatures reaching and maintaining 100°C for at least two hours for each meal) the
cookers could produce (Column 3, Table 4.5.1). Results reveal a marked difference
between the models’ capabilities. The total daily output is determined by temperatures
achieved, which in turn controls the amount of time needed to cook each meal. A
comparison of times needed to cook bread, rice and meat stew in each model also reveals
differences between capabilities (Column 5). Here it can be seen that cookers 1 and 2 on
average took twice as long to bake bread than cookers 4, 5 and 6. The TCV-D cookers
were not used to cook meat because they often did not retain high enough temperatures for
sufficient time to fully cook meat. Cooking capabilities are also addressed by data in
Column 7 which shows a record of the number of times on 17 days that the cookers
successfully cooked foods representative of the local diet. ’

A third important issue concerns the different functions the cookers were designed for. The
LEDeG cooker was specifically designed to heat water and to cook food. The interior oven
space was designed large enough to hold jugs of water. The cooker can make use of
utensils commonly found in Ladakhi homes. The 20-litre jerrycans which most families
use to haul water from springs to their homes, fit within this cooker. Large five or six litre
pots also fit easily inside. The DNCE cooker makes use of small pots, designed strictly for
food preparation, supplied with the cooker. The cooker was designed with a small capacity
to achieve high maximum temperatures, producing more meals per day, over a longer use-
season (less than 50% of the time required by the other cookers). What it achieves in heat
is lost in capacity per use; but its per day capacity is normally sufficient to cook for the
average family. Heating water and cooking sufficient quantities of food for large families
remains a problem. The TCV-D cooker is limited by its small oven space, its extremely
small hatch for loading and its slow cooking speed. It cannot handle large or tall pots, nor
water jugs. It was chiefly designed to bake bread and so only oblong loaf pans or small
pots fit through its door.



Figure 4.5.1 Daily maximum temperatures taken in 14 cookers over a seven month period; temperatures are
averaged to cooker model.
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Figure 4.5.2 Diurnal temperatures taken on 17 days in 14 cookers, with temperatures averaged by cooker
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Finally, the capability of the cookers to maintain temperatures was tested (Column 6). This
is important on partly cloudy days, or when food is prepared in the late afternoon to be
eaten in the early evening. Temperature measurements were taken on three days with at
least 30% clouds, and on five days in the late afternoon, after direct sunlight was no longer
entering the cooker. Time taken for temperatures to drop by 20%, or below 80°C, were
recorded. As outside temperatures effect this, measurements were made when outside
temperatures were between +15°C and +25°C. Only the DNCE cooker is constructed with
an insulated lid that can be closed to maintain temperatures in the cooker. The LEDeG
cookers maintain heat for at least an hour when a blanket is draped over the glass area of
the cooker. The TCV-D cooker tends to lose heat rapidly.

The cookers also showed great variance in their technical capability at different times of the
year (See Figures 4.5.1 and 4.5.2). All cookers performed well in August, when the sun is
close to being directly overhead and the angle of incidence is high. The cookers’ abilities
varied greatly in the winter, when the sun’s path was low along the horizon, outside
temperatures were cold and hours of sunlight reduced. The TCV-D cookers function for
two to four months per year because they are stationary models whose glass surface cannot
be adjusted to changing sun positions. The LEDeG and DNCE cookers are adjustable for
summer and winter positions; either by flipping the LEDeG box or adjusting the DNCE
mirror. In the study, the LEDeG cooker obtained sufficient temperatures until November;
the DNCE cooker continued to work until the end of the study in December. (Users report
that the LEDeG cooker worked for between six and eight months each year, and that the
DNCE cooker worked between ten months and year-round.)

In summary, all the cookers work at least part of the year, and perform well for different
purposes. If summertime use alone is expected of the cookers, then each is functional. If
the cooker is meant to function well as both a cooker and water heater, or if the cooker is
meant to be a baking oven, then not all models can be labeled functional. Matching
expectations, purpose for use, and cooker limitations and capabilities will be further
explored in the next section where user’s perceptions of capability are addressed in village

surveys.

If year-round use is expected, it can only be said that the final three cookers (LEDeG-2X,
LEDeG and DNCE) function well. These cookers produce at least four times more output
in meals than the first three models tested, with the DNCE cooker functioning well
throughout the entire test period. The DNCE cooker appears the cooker of choice;



however, if both water heating and food cooking are important, the LEDeG cooker works
well. Although it appears that the first three cookers on the list (TCV-D90°, TCV-D22° and
SSP-LEDeG-P) will not perform well enough to be classified as cookers that work, user
surveys will assist in discovering if the cookers are liked under actual use conditions.

4.5.2 Village surveys

A. Do the cookers match village-defined needs and willingness to use?

In addition to technical capability, economic, cultural and social factors in each community
also determine cooker use. Data from the village surveys were compiled to address the
remaining variables in the model. The first four questions®0 address the users perceived
need for change and the ability to purchase a cooker. They include a need for an alternative
fuel and willingness and ability to adopt a new technology into the home. While these
indicators are sufficient to determine if users wanted to try a solar cooker, qualifiers of
need and willingness, along with differing program approaches to measure these
indicators, will be further addressed in the discussion. Here, the results reflect the
villagers’ perceptions. Subsidy levels, ability to pay, and who was chosen to participate (or
receive a subsidy) were explored [the cookers costing between IR400 and IR1000 ($15 to

$37)1.

Itis an integral part of any aid program to address the question is there a need for change?
All users were asked if they recognized fuel as a problem, and were asked to expand on the
nature of that problem. Fuel use patterns were also recorded. Respondents are categorized
first by locale, and then program participation (Tables 4.5.2 and 4.5.3). Each of the tables
reveals interesting information on fuel problems.

Table 4.5.2 shows strong differences between the refugees (who are solely dependent on
purchased fuel for their water heating and cooking) and the members of hinterland villages
(who remain largely self-sufficient in providing for their fuel needs). Those living in areas
where urbanization has led to fuelwood and dung shortages, and which have easier access
to purchased fuel, respond affirmatively to fuel as a problem. Users further defined fuel as

60 The questions in this section are listed in the appendix. These three questions were: Do you have a fuel
deficiency?, What percentage of your fule is fossil fuel?, are you willing to accept new technologies that
have an impact on your kitchen into your home? Did the programs offer a subsidy, or was the cooker
affordable?



a problem in terms of its environmental, social (health and time), economic and/or political
aspects. For most hinterlanders using fuelwood and dung, fuel shortages (or time invested
in gathering) were not seen as a problem. The exception was that winter fuel use (largely
for heating, not cooking) was seen as a problem. From the spatial distribution of the
perceived problem, it would appear there are areas where cookers could be helpful
(Illustration 4.5.1). There are more users near Leh and this Centre area who state they have
fuel shortages and that these are fossil fuel dependencies. Generally, movement away from

the Centre or away from the road coincides with lower fuel problems.

Table 4.5.2: Fuel need, as categorized by village types

Is there a fuel problem?
Responses by village type

Refugee Centre  Centre Muslim Road Hinterland
Camp Influenced Village Influenced
(65) 65 @4 (20 42 44

Fuel Prob? 100% 66% 45% 50% 33% 4%

% Fossil f*  100% 35% 11% 12% 11% 0%

a: Do you have a problem with fuel, either in deficiency, cost, scarcity, unreliability or time to gather or
purchase? Responses show the percent of users who are in agreeement that they are experiencing a serious
fuel problem.

b: What percentage of your fuel use is fossil fuel?

*Total number of responses in each locale

Table 4.5.3 Fuel need, as categorized by program participation

Is there a fuel problem?
Responses per program

TCV-D LEDeG DNCE SSpP NONE

30%) 95 (70) 35 (52)
Fuel Prob** 100% 37% 51% 100% 35%
%fossils f 100% 10% 16% 85% 29%

*Total number of responses in each p-;ogram
**Same questions asked as in Figure 4.5.4
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When user response is categorized by program participation, patterns are not evident. The
two programs concentrating on the refugee camps (TCV-D and SSP) showed a user-
defined problem with fuels, with all participants experiencing dependence on fossil fuels.
Respondents within the LEDeG and DNCE programs offered a mixed response in fuel
deficiencies and dependencies in their homes.

In the concept of AT, diagnosing need is matched in importance by a user’s willingness to
accept new ideas into daily life. The solar cookers are not going into the kitchen, but they
have impacts on this important (to the users) room. As discussed previously, the kitchen is
not only the room where food is prepared and eaten, but it is the room where the family
spends a large amount of time, where ideas are exchanged, inter-family relationships main-
tained and decisions made. It is the only heated room in the house during the long, cold
winters and is usually heated by a traditional fuelwood-burning stove. It is through
traditional kitchen practises, job assignments and gestures that many of the family
relationships, accommodation and personal value are defined and maintained. To some
extent, the cooker changes the purpose behind gathering in the kitchen, the timing of meal
preparation and who is in charge of and aids in cooking. This change is not total: the
cooker is only used for some meals, on some days, during certain seasons. However, due
to the centrality of the kitchen to traditional Ladakhis, it is important that program
participants are interested in trying a new technology that will impact their kitchen.

The results of this question are separated into responses per village type and responses per
program (Table 4.5.4). Again, the users from the refugee camps responded over-
whelmingly in the direction toward acceptance. They explained that their kitchens were no
longer an important room in the house (or they lacked a kitchen). This response of
- unimportance was echoed in some of the homes from the Centre and Centre-influenced
villages. For some users from the Centre, the significance of their kitchen had changed a
great deal in the past ten years. They stated they were now more willing to adopt new
technologies that affected this part of their lives. On the other hand, many people
mentioned that they did not want to change their kitchen and the social habits associated
with it. Those needing to supplement their cooking fuel were willing to try the technology.
For those who felt the kitchen was a very important part of their lives (190 of the 282
participating in the survey), just 13% (or 26 persons) were willing to welcome new ideas
into their kitchens. For almost 70% of these respondents, they did not want any change
that would effect their kitchens.
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Table 4.5.4 Willingness to use a new technology that effects the kitchen
Willing to incorporate new technology into kitchen?
Responses by village type

Refugee Centre  Centre Muslim Road Hinterland

Camp Influenced Village Influenced

(65™) (65) (44 (20) (42) (44)
Kitchen? 90% 30% 20% 0% 0% 0%

Responses per program

TCV-D LEDeG DNCE SSP NONE

(30" 95) (70) (E5)] (52)
Kitchen 97% 13% 11% 80% 27%

a: Are you willing to introduce new technologies into your home that impact your kitchen? those in
agreement

*Total number of responses in each area or program
B A e A A A < A A

All four programs offered subsidies toward the purchase of their solar technologies,
making cookers affordable to most people who participated in the cash economy. With
these subsidies, cookers cost about the same amount as a 10 month supply of kerosene for
a family of four who were dependent on fossil fuels for more than 75% of their cooking.
Two programs limited the people qualified to participate in their program. The TCV-D
program was a predetermined project, established to serve only those within the Tibetan
Children’s Village. Refugees outside the compound, and the general Ladakhi population,
could not participate. In the DNCE program, any Ladakhi living in the Leh block could
purchase a cooker, but only those people earning less than IR 440/month could receive a
subsidy. Tibetans were not allowed to participate in this program because they are not
permanent residents of Ladakh. The SSP program allowed anyone to participate in the
program, due to with limited resources, the program covered only a few villages. The
LEDeG program was the most inclusive. Anyone who came to their Centre asking for solar
technologies, and willing to donate labour or local materials to construction, learning or
installation, would receive a subsidy toward the purchase of a cooker.

More than 80% of the people in each program received a subsidy of 50% or more on their
cookers. Of the non-owners who participated in the survey, 25% stated that they would
like to purchase technologies but could not afford it. Many of these people earned slightly
more than the DNCE upper limit or were refugees looking for a program that would offer
them a subsidy. Additionally, 21% of respondents stated that subsidies went to people who
could already afford the cookers.
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In summary, some of the cookers were distributed in communities that did not have high
responses to perceived need for change or willingness to use a new technology. In several
communities, people stated that they had other reasons for purchasing a cooker, for
example, some used cookers seasonally to heat food taken to the fields during busy
planting and harvest times. Other persons were intrigued by technologies they saw in Leh
and simply wanted to try them. In aggregate, 69% of the cookers went into villages where
fuel was seen as a problem and there was willingness to try a new technology. However,
31% of the cookers were placed in villages where people did not perceive a serious fuel
problem, and what fuel problems they were experiencing were shortages of fuelwood and
dungbl, In these communities, change was accepted in some aspects of their lives.
However, traditional kitchen habits and practises remain culturally important, with people
reluctant to accept change in the kitchen. The importance of raising, processing, cooking
and eating of food is central to hinterland village life. The stated reluctance of using a
cooker reflects, in part, this fact. ‘

B Introduction and Follow-up: Do people understand their solar cookers?

Another important quality of AT is the ability to reinvest knowledge, power and wealth in
the village. Investing in education programs that allow villagers to make informed
decisions about technology choices is vital (McRobie, 1981:184). The third major question
in the model is that of understanding. AT introduction programs in Ladakh are designed to
result in the people understanding some basic concepts of solar energy, how to use
cookers, and being able to adapt the technology to fit individual needs. These factors are
particularly important in dealing with cookers, as they require changes in traditional
cooking patterns. Understanding the basic principles of solar energy and technologies, and
specifically, how cookers work, allows users to confidently determine how to adjust their
cooking, when to use or not to use the cooker, and to be creative in adopting the cooker
into their lives.

61 This statement is an example of linkages between problems experienced in Ladakh, and the need to
further explore fuel questions. Many respondents stated that their herd sizes were dropping, resulting in fuel
shortages. Solutions to this problem might need to include animal husbandry, options,designing and
placing acceptable fuel efficient stoves, and questioning if animals are being culled for use in the tourist



This set of questions62 examines the nature of introduction, follow up and maintenance
programs, and to what degree users are confident in their use of cookers. All four
programs use some form of introduction program, although they did not offer a program in
every village where they placed technologies. Generally, if only one or two persons from a
village express interest in solar technologies, those persons are asked to participate in
another village’s program, or attend a demonstration at a solar centre. Over half the cooker
users stated they attended some form of solar training program in their own village (Table
4.5.5). In some villages, sponsors also undertook follow-up programs which included
training a local person to then work as a technician. A village-based technician, trained to
diagnose problems, carry out repairs and help users, was reported present by 30% of
LEDeG participants, 51% of DNCE participants and 100% of SSP participants.

Table 4.5.5: Introduction, Follow-up and Understanding

Introduction and Follow-up Programs
Do people understand how to use their cookers?
Responses per program

TCV-D LEDeG DNCE SSP NONE**

(30%) (95) (70) (35) (52)
Introd 76% 63% 95% 100% 31%
Follow? 3% 30% 51% 100% 25%
Understand®  16% 58% 87% 95% 40%
Comfortabled 0% 7% 26% 48% 4%

* Total number of respondents in each program.
**Most respondents who did not identify their cooker with any particular program said they attended some
other introduction program.

a: Did you attend an introduction program, held in your village, in a language you could understand, those
in agreement

b: Did you participate in a follow-up program that helped trained a local person to maintain SBCs and help
you use?

c: Do you understand how your cooker works and know what might be wrong when it doesn’t work?

d: Do you understand your cooker’s functioning well enough to try new recipes and explain solar cooking
to friends?

62 These questions are listed in the Appendix. They are: Did you attend an introduction program, and how
helpful was that program?, Did you participate in a follow-up program and how helpful was that program?,
Did program participation help you in understanding the basic concepts of solar energy and how your
cooker works? and Do you understand how to use your cooker well eneough to be creative in cooking, try
new recipes and help friends learn how to use cookers?
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Finally, Table 4.5.5 presents results of questions on impact of the introduction program.
They ask if the users obtained a basic understanding of solar energy principles, sufficient
information on how to use their cooker and a degree of confidence in cooker use. The
majority of users responded affirmatively. However, in the TCV-D program there was a
clear problem in communicating between deliverers and users. This lack of understanding
is highlighted by the final question. Here, TCV-D users state they did not feel comfortable
in their knowledge of cooker use. Indeed, all the programs appear to have had problems
designing education programs that instill confidence in using this new technology. In the
SSP program, a food subsidy was offered to purchase raw food and encourage
experimentation during the first few weeks of ownership. This idea was stated as a large
contributor to feeling comfortable with cooker use; it was not used in the other three formal

programs.

In summary, while each of the programs undertakes introduction demonstrations, further
exploration of the context, content and approach of these programs appears necessary in
order to explain the lack of understanding. In the short term, understanding cooker
function facilitates use, and to some extent, accrues benefits from use. For a program to
continue and to spread to potential users in a village, understanding is vital. Low
understanding rates revealed in the study suggest the need for further exploration of
introduction program content and style.

C. Benefits and Impacts: what changes result from cooker use?

Probably the most difficult to measure, and possibly the most important among the
variables, was exploring user-perceived benefits and impacts of cookers. The surveys
included open-ended questions, allowing users to explain what aspects of the cooker and
its use were liked or disliked. Generally, the respondents did not list a wide range of likes
about the cookers, although many people experienced numerous benefits from use. Users
were freer in listing some hindrances to use, and a list of 30 dislikes was compiled. When
examining benefits and impacts by aggregate responses per program, the information
appeared inconclusive. To clarify results, users were sub-divided into those who used their
cookers frequently, at least six months (or a total of 60 days each year), and those who
were infrequent users.

Benefits were closely linked to what people identified as needs in their area. In addition,
the degree of benefits were circular in that the more the cooker was used, the greater the
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benefits experienced, followed by greater use of the cooker. In the SSP program, for
instance, fuel savings was identified as the most pressing need and seen as the largest
benefit. The more people used their cookers, the more fuel savings occurred, which
encouraged even greater use. This is seen in differing total benefits when between frequent
and infrequent users (Figure 4.5.3).

All the frequent users stated one of three factors as the most important benefits of cooker
use (Table 4.5.6). People did not generally identify one benefit from use. They stated thata
combination of time savings, improved kitchen environment%3, ease of use, and fuel
savings together was seen as the largest benefit of use. Fuel savings (both fuelwood-dung

Table 4.5.6 Benefits and impacts from cooker use, responses categorized by program.

Benefits, impacts and most common dislikes of cooker use
Responses per program

TCV-D LEDeG DNCE SSP NONE
I* F 1 F 1 F 1 F 1 F

G0 O 30) (65) 3) (67 (10) 25 (12) 1)

Socio-econ benefits? 0% 0% 23% 76% 100% 97% 0% 92% 33% 85%
Fuel Savings >10%P 0% 0% 0% 14% 0% 47% 0% 82% 0% 63%
Expectations met® 0% 0% 6% 27% 0% 65% 0% 80% 8% 56%

Least-liked:

Functionalityd 63% 0% 86% 12% 33% 1%  100% 8% 8% 5%
Design® 13% 0% 10% 2% 35% 12% 20% 14% 28% 6%
Performancel 13% 0% 33% 1% 100% 44%  50% 28% % 2%
General dislike2 20% 0% 66% 21% 100% 22%  50% 12% 83% 4%

*Total number of respondents in each program, categorized as infrequent and frequent users, those in
agreement. Responses to benefits and impacts within the home were open-ended questions on the survey,
where users listed up to four things they liked and did not like about the cooker.

: Using the cooker resulted in fuel and time savings, improved kitchen environment,, was easy to use

: Using the cooker resulted in at least a 10% fuel savings

: The cooker worked at least as well as promised through the introduction program

: The cooker was unreliable, extremely slow, and only worked a short time each year

: The cooker was designed so that use was difficult, or its capacity was too small

: The cooker did not perform as expected

: The cooker does not cook the food we eat in this house, disrupts our kitchen, is uncomfortable to use

NSRS TR

63 Househoold environment improvbements were a mixture of leessened smoke in the kitchen and less
smell and mess from kerosene use.

96



Ei gure 4.5.3 Comparisons across cookers: Expressed positive benefits in a household between frequently,
intermittently and infrequently used cookers.

Benefits of use among frequent cooker users

savings + expectations met

Net benefits + ease of use + fuel

All SBCs used at least twice weekly, eight months per year (total 55)
Individual cookers
<< >

Use twice weekly, eight months per year Use twice weekly, ten or more months

Expectations met
!

Fuel savings
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All SBCs used twice weekly or less, summer only (total 85)
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and fossil fuel) and the associated economic benefits of reduced smoke or fumes, were
other commonly stated benefits of use.

The third important factor was whether or not expectations were met. When the cooker’s
actual performance matched its promised performance, users expressed much greater
satisfaction with the cooker, even without experiencing high fuel savings. Expectations not
being met was sited as a dislike of the cookers. Many users described a major benefit in
terms of what the cooker was not; in that it was not disruptive, or that there were not
problems in the functionality of the cooker.

The one program clearly lacking user benefits was the TCV-D program. A telling statistic is
that when pressed for positive impacts from cooker use, 89% of the respondents stated that
they “had to use it.” Part of the problem within the program is who benefited from use.
These cookers functioned fairly well during the summer months, and resulted in some fuel
savings for the central kitchen at the TCV compound. Users stated that while they did the
work, the central kitchen received the benefits. In addition to this problem, users noted that
their expectations were not met in the program, nor did they feel confident using the cooker
in spring and autumn, when food might not fully cook.

Cooker design was seen as both a benefit and impact, because design has direct impacts on
performance and portability. Among the infrequent users, functionality, a dislike of the
cooker generally associated with its disruptive nature, and performance less than what was
promised were the three most important impacts of use. Users cited slowness, seasonality
and unreliability as the major cooker performance problems. Another impact (related to
previously stated problems in education programs) was the inability to cook foods included
in the local diet, discomfort in using the cooker and the waste of food improperly cooked.
Disruptions of the traditional kitchen, through change in intra-familial relations, redefinition
of jobs, change in diet, and altering spirit-worship practises, were associated with
complaints about change in general. Within the household, the kitchen was one of two
rooms®* where traditions were socially and materially expressed. Changing the continuity
of this tradition was disturbing. Outside the household, people showed a reserve for
changing village political and social patterns. Many felt new technologies resulted in village
power shifts, especially within the paspan or chaspun, where cooperation was vital.

64 The shrine room being the other tradtionally significant room, found in Buddhist homes.
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Working and living within village norms remains key to a harmonious village: new

technologies could set users apart.

When asked the open-ended question, what do you dislike about using the cooker? a long
list of dislikes was given. The seven most frequent responses are given in Table 4.5.7.
These dislikes reflect impacts previously discussed. For example, the most common
complaint within the TCV-D program was that the cooker was slow, reflecting users
dissatisfaction with the functionality of their cooker.

Table 4.5.7 Most frequently stated impacts of cooker use, categorized by program.

Common Complaints about cookers*
Responses by program

TCV-D LEDeG DNCE SSP NONE
(30**) 95 (70) 35 (52)

Can’t cook food
we eat 73% 3% 7% 15% 10%
Can’t cook more
than one meal/day 33% 21% 10% 33% 10%
They said it could
work all year; not 23% 23% 16% 33% 20%
Temps® not what
they said would be 66% 31% 13% 33% 20%
Its very slow 90% 37% 25% 25% 28%
Changes social patterns 6% 21% 16% 9% 21%
Like traditional
way we cook 6% 20% 14% 9% 20%

*People were asked to list three complaints about their cookers. The total list covered 30 different
complaints, each respondent listed up to four dislikes.
**Total number of respondents per program

D. Frequency of use

Finally, this information is considered in light of asking the users their frequencly of
cooker use. This was accomplished with two questions. The first asked how many months
each year the cooker functioned; while the second asked how many months each year the
cooker was used (with an average frequency of at least twice each week). The TCV-D
cooker was so constructed that it functioned on average two months each year, therefore,



none of the users could state they used it for six months each year. All the other programs
had cookers that did function for at least six months each year; capability and use are
compared in these programs. These results are summarized in Table 4.5.8.

Each of the other cookers were used less than they were technically capable of functioning.
For respondents from the SSP program, two reasons were given for a frequency of use
that closely matched technical capability. The first was need; users were experiencing
severe fuel problems and clear and immediate benefits resulted from use of the cooker.
The second reason given was that the users were not disappointed in the cooker, it
performed as well or better than expected and this further encouraged use. The lower actual
use in the DNCE program was often attributed to not using the cooker in the coldest of
winter months, when a fire was often burning in the home, or not using on very windy
days when the cooker could blow over85. Lower use was not directly associated with a
complaint about the cooker, but with the environment in which the cooker functioned.

Table 4.5.8 Cooker capability and use
Are They Used?

Cooker use and solar acceptance
Responses per program

TCV-D LEDeG DNCE SSP NONE
(30%) 95 (70) 35) (52)
SBC function
>6 mo/year? 0% 40% 97% 75% 79%
Frequency of use
>6 mo/yrP 0% 33% 82% 71% 48%

*Total number of respondents in each program.
a: Does your SBC work for food preparation more than six month per year? (those in agreement)
b: Do you use your cooker for food preparation at least twice each week for more than six months each

year?

E. Did the cookers facilitate use of other solar technology

In creating a sustainable AT program, projects should result in the use of the cookers and a
sufficient understanding of solar technology principles to encourage future investment in
other solar use. This was accomplished in some villages and within certain programs more
than others. SBC users were asked if they would be willing to use other solar technologies
(Table 4.5.9). Many respondents were familiar with other models of cookers, water

65 The hinged mirror that projects up from the DNCE cooker makes the cooker unstable on very windy
days. In gusty winds, the cooker can blow over and food in pots spill.
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heaters, greenhouses, and shelkhangs (improved glass rooms within homes). The table
shows that greenhouse and shelkhang technologies were popular additional technology
choices throughout all village types®0. Persons in the Muslim village and Road-influenced
villages were users who liked their current cooker and wanted additional technologies. A
telling response came from the refugee camp. Here, among the 30 users who owned
cookers that did not perform well, who did not understand how solar energy technologies
worked, and who did not experience benefits from use, reported that they believed solar
energy technologies did not work well. Of these 30 users, 47% stated that they did not
want to try any solar technology. The introduction of an insufficient cooker, within an
insufficient program, in this case had broad impacts.

The results of this question may also suggest a different technology introduction order in
villages. Greenhouses and shelkhangs are the most popular desired technology in every
village type. In the hinterland villages, where the kitchen remains important and there is an
unwillingness to incorporate new technologies that impact kitchen traditions, greenhouses
and shelkhangs may be the best pioneer technology. In the refugee camps, there was also a

Table 4.5.9 Comparison of additional .solar technology preferences between village types

Refugee Centre Centre Muslim Road Hinterland
Camp Influenced Village Influenced
L (65*) (65) 44) (20) 42) (44 _
Different
cooker? 6% 12% 16% 15% 9% 11%
Waterheater®  21% 2% 3% 1% 9% 13%
Greenhouse
shelkhang® 38% 67% 70% 45% 51% 63%
I like mine
plus othersd  12% 19% 11% 35% 31% 13%
None® 23% 0% 0% 0% 0% 0%

*Total number of responses in each area.
a: Respondents stating that they would like to have a different model of cooker

b: Those who would like a solar water heater.

c: Those who would like a solar greenhouse or a shelkhang, a solar heated space or room in their home.
d: Those who stated they liked their present cooker and would lalso ike to try other solar technologies.

e: Those who stated that they do not want to use any solar technologies, including their current cooker.

66 In fact, the Department of Agriculture’s greenhouse program (which offers subsidies for the
construction of greenhouses) is very popular throughout Ladakh, with over a three year waiting list to
reveive a greenhouse.
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demand for solar water heaters over cookers. Non-disruptive technologies could have a
higher net positive impact, and could be followed by a second solar technology, such as
cookers, which have both positive and negative impacts.

F. Response from the solar programs: goals, impacts and use

The mandates of the four programs studied were used as the evaluation basis from the
programmers viewpoint. Each director offered an opinion on the match between his or her
program goals and actual impacts. Within the TCV-D program, the mandate was to reduce
fuel consumption through the use of cookers®7. Other AT components were not important
in this program. The director stated that he was pleased with the result of the cookers, and
would like to invest further in solar in the future. The fuel savings at the central kitchen
were not specifically recorded, although fuel savings were experienced in the summer
months68, The cookers provided about 33% of the kitchen’s bread each day, and could be
responsible for savings of up to 10 litres of kerosene per day (of a total use of 200 litres) in
July and August. TCV continues to invest money in the maintenance of the current
cookers. The director was interested in upgrading the cookers (to increase their use over
several seasons, but this was not feasible due to cooker design. The cooker functioned for
56% of the days in the evaluative study (see Table 4.5.1, pg. 83). Use was reported to be
about two months each year.

The LEDeG program mandate was the most encompassing of all four programs%. LEDeG
goals stressed re-investing knowledge and control at the local level. The program
emphasized local involvement in design, implementation and monitoring of programs.
LEDeG supports technologies that serve multiple, locally-defined purposes. Their solar
cooker was designed to function as a cooker and as a water heater. It could be reproduced
in the community and was easily repaired. The cooker’s function was to reduce fuel use,
reduce health hazards from smoke, and to make use of locally-available energy sources.

67 Information from interviews with Mr. L. Tenpa, director of TCV.

68 The central kitchen at TCV also made use of a solar water heater, which operated from May to October.
This technology was thought to be a major contributor to fuel savings during these months. In the month
of August, 1992, fuel use was recorded. The total savings averaged 30 litres per day, or 15% of total
consumption. The solar water heater providied up to 800 litres of pre-warmed water to the kitchen each day.

69 Information from interviews with Mr. S. Dawa, director, and Mr. L. Tsering, technical officer, for
LEDeG.
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The cooker was a small component of the overall LEDeG-AT program. In 1992, cookers
were not the highest priority, nor the most functional tool offered by LEDeG. The program
had not been fully evaluated by LEDeG, but the director stated he was generally pleased
with response to solar technologies as a whole. The LEDeG model functioned reasonably
well as a cooker, and very well as a water heater. Numerous users responded that cooker
use resulted in fuel savings. There was a lessening demand for cookers (about 20 each
year), while overall demand for new LEDeG technologies continued to rise. LEDeG has
received feedback that the cookers do not perform as well as expected; it continues to work
on improving the design and performance of the cookers.

The DNCE program worked within a broad BDO-mandate of improving the well-being of
the poorest people throughout India70. The solar cooker program fit into this mandate.
After successful programs elsewhere in the state, the local BDO decided to fund the cooker
program in Leh block. The program’s purpose was to reduce fuel use and the economic
problems associated with dependence on fossil fuels. An introduction program facilitated
household knowledge of use, repair and maintenance of the cooker. The program loosely
adhered to the concepts of AT.

The program conducted evaluations on cooker use in some villages participating in the first
two years of the program’l. Users response was positive: cookers were used and fuel
savings reported. Maintenance and repair costs remained low, few recipients discontinued
use of the cookers. The director will expand the program in 1993 as the demand for
cookers continues to slowly grow. Evaluations will assist in overcoming some of the
difficulties experienced thus far, including a lower-than-expected cooker performance in
winter, lack of recipe information, and insufficient number of villagers trained as
technicians. One of the most serious reported program drawbacks is a continued lack of
funding and staff, and the resulting lack of follow-up programs. Funding is dependent on
the number of cookers placed in the field (not on the number of functional cookers). This
places pressure on the BDO to put as many cookers as possible in the field, regardless of
their effectiveness. Another drawback is the fact that the cooker cannot be replicated at the
village level. The plastic shell of the cooker demands that it be imported from the
manufacturer in Jammu.

70 Information from interviews with Mr. M. Hanif , Block Development Officer for Leh block, Ladakh.

71 Other DNCE model cooker programs have been sponsored in the past in Ladakh. The current program is
now in its third year.

103



The SSP program was an experimental program designed to blend the functional
components of other programs into one AT cooker project’2. Its primary purpose was to
fully test cookers used by all the programs. Additionally, it was mandated to train
technicians to design, build and install cookers, and to offer cookers to the neediest people
in the Tibetan refugee camps and surrounding villages. The program completed the testing
of all models in this study, and designed and tested several other models73. Experimental
cookers did not function as well as expected, and user satisfaction was lower than
expected, as was over-all program response rate. A participatory evaluation project resulted
in suggested changes to make within the camps. These suggestions will be incorporated
into future programs and, in turn, evaluated. The program did not place fully-trained
technicians in the refugee camp, while it plans to continue training in 1993.

4.5.3 Comparison of program components

Valuable information can be gathered by comparing components of the AT equation
between each of the programs. Each of the components will be briefly compared between
programs in order to draw out differences in program results. Furthermore, the users
within each program will be sub-divided into two groups: those who used the cookers with
some frequency (at least sixty days per year) and those who did not use them frequently
(See Table 4.5.10 for a list of frequent and infrequent users, and their village locations).

Technical capabilities and non-use of cookers

An important constraint common across programs was the technical capability of the
cookers. Survey respondents who used cookers infrequently74 listed technical capability as
the biggest hindrance to use. Three of the models used within the survey functioned for
less than three months each year (Models 1-3 in Table 4.5.10). For those people using
these cookers, all responded that they did not feel it worked sufficiently well to merit use.
Of the 40 respondents, all stated that unreliability (30%), a short use season (23%),
extremely slow cooking times (37%), and inability to maintain heat on partly cloudy days
(10%) resulted in their not using the cookers.

72 Information is from the director of the vocational training institute at TCV and the author.

73 Also tested were hot boxes, a metal LEDeG cooker model and the Solar Box Cookers, International
cardboard model.

741 ess than two times each week, in summer only.
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Table 4.5.10 Locations of cookers, the six models of cookers in the study, and their use
Infrequently used solar cookers Frequently used solar cookers
Listed by model Listed by model

Locations: 1* 2 3 4 5 6 1 2 3 4 5 6 T#
Refugee 30 6 4 7 8 10 (65)
Centre 4 2 32 27 (65)
Centre-
influenced 5 1 15 23 (44)
Muslim 2 18 (20)
Road-
influenced 1 17 1 13 14 (46)
Hinterland 4 11 2 2 4 20 (43
Total 30 6 4 5 37 3 12 74 112 (283)
*Cooker models: 1: TCV-D90°

2: TCV-D22°

3: SSP-LEDeG-P

4: LEDeG2x

5: LEDeG

6: DNCE

The other three cooker models functioned more than four months each year; however,
19% of total of models 3-6 (33% of the LEDeG models and 3% of the DNCE model),
were not often used. For the 45 respondents who did not use their cookers, the actual
technical capability was a secondary issue. Perceptions were important; 42% (19) of the
infrequent users of the LEDeG model responded that the cooker did not meet performance
expectations. For these people, the failures experienced when food did not cook because of
fluctuating or low oven temperatures made them lose confidence in their models. Two of
the three infrequent users of the DNCE model stated that the cooker’s limited capacity
resulted in their perception that it was incapable of producing sufficient food to warrant
changing cooking habits.

Technical capability was a significant factor in use. Also important was the user’s
perception of the technical capability of the cooker. For those users who experienced less-
than-expected results, cookers were seen as limited in capability. Thirty-nine of the 45
(87%) infrequent users owned cookers that could function for six (or more) months each
year. A sound design that matches either the single purpose of cooking, or the two-fold
purpose of cooking and water heating, is important to the program. The response of the
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infrequent users shows that it is also important not to promise more than the cooker will

produce in actual use.

Social acceptance and non-use of cookers

Reasons for non-use among the remaining respondents varied. Of all of the 45 infrequent
users, 60% responded that fuel was not perceived as a serious problem, and change was
unwelcome in 64% of the users’ kitchens. This response was found across programs, and
was prevalent in villages away from the Centre. A lack of understanding of cooker use was
second in frequency of responses (22%). People stated that education programs showed
them how to load and unload the cooker, and to cook one or two meals. These users did
not feel that the education programs taught them how to adapt cooking habits to match SBC
cooking methods. Eight out of ten stating lack of understanding as a problem were in the
TCV-D program (who had fuel problems). Finally, three of the infrequent users (7%)
listed significant positive benefits from use of the cookers ( savings in time and fuel); they
did not use the cooker because it interfered with normal kitchen habits. In listing dislikes
about their cookers, all but one of the 45 (98%) had complaints about the ease of use of
cookers. Many of the users (26%) stated that they were not opposed to solar cooking per
se, but that the benefits received were not worth the needed change in kitchen habits.

Among the forty-five infrequent users, a large number had a clearly stated need and
willingness to adopt cookers into their home. Their resulting lack of cooker use revealed
the importance of matching needs with technically-sound technologies. In the case of the
Tibetan refugee camp, an 89% support for change in fuel and stove type was found. Yet
many participated in a program that did not match this condition to a program that
supported this change through technology, education and positive impacts.

Technical capability and frequent use of cookers

Among the frequent cooker users, each of the components in the AT model seemed
important to encourage use. Fifty-five per cent of respondents stated the technical capability
of the cooker was important to their continued frequent use of the cookers. However,
frequent users were clearly divided into two camps. To many of the respondents, this
seemed an odd area of discussion in the survey; they assumed the cookers would work
well. For the 23% of the frequent users who were disappointed in the performance of the
cookers, this was an important issue that needed addressing. The habit of daily use,
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whether for cooking or for water heating, encouraged a higher frequency of use (18% of
respondents). It became part of the users’ daily routine, made them more comfortable with
having a cooker associated with their kitchen, and increased the total benefits from cooker
use.

Respondents, on average, used cookers less than actual technical capability. For the DNCE
and the LEDeG-2x models, use was more in line with maximum capability. These two
models can easily be used year-round for cooking and water heating. Whether used for
bathing or cooking, water heating resulted in fuel savings and was seen as a valued use for

the cooker.

Social acceptance and frequent use of cookers

The remaining components, those of need, understanding, benefits and ease of use, were
also important in frequent cooker use. For the models that performed well, and had a high,
year-round use rate, significant fuel savings were reported in homes. For those persons
using cookers because they were experiencing fuel deficiencies, this type of immediate,
positive impact encouraged use. For example, ten of the twelve (83%) LEDeG mod-2x
model users lived in villages located in or near Centre villages listed fuel as a serious and
growing problem, and all used their cookers at least six months each year. Among these
users, those stating that they did not understand how to use the SBC to cook food in winter
months, still depended on it to produce hot water. Seventy-four per cent stated they
understood how cookers worked and grasped the basic principles of solar energy.

The majority (62%) of frequent users lived in or near Centre villages, in the areas where
they were experiencing changes in their kitchens and fuel problems, and were more likely
to see immediate benefits from use. Some of the users worked in the cash economy; these
people stated that the cooker represented a time-saving device for them. To some users,
time was a factor; while at work, they could prepare the noon-time or nightly meal. Fuel
savings almost always resulted in more cash available within the household to spend on
food, clothing or other items. Many of the people (54% of those frequent users in the
Centre villages) stated their dislike for kerosene stoves. The stoves are subject to
dangerous malfunctions, are smelly and smoky when burning, demand maintenance and
break down with regularity. Preparing meals in the cooker meant less use of a disliked

stove.
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Each of the programs targeted one or more components within social acceptance to
encourage persons to use cookers. The DNCE program specifically targeted people
experiencing fuel problems, living a considerable distance from fossil fuel supplies, or
those who could not afford to purchase fuels. They depended on an encompassing
introduction program to convince this group to try cookers. Immediate benefits in fuel
savings were noticeable in households with very limited incomes. While much of the
success of this program can be attributed to the fact that the cooker performed very well,
the DNCE program and target participants also facilitated success. The SSP program
functioned similarly. Largely operating in the refugee camp, the base population was
experiencing fuel problems; saving fuel was a major target. The program emphasized
understanding cooker use through a food subsidy that allowed experimenting with use. It
depended on user understanding (users helping users) to assist in spreading the program.
The LEDeG program targeted users expressing a clear willingness to try a cooker. This
was followed by introduction and follow-up programs in villages. The cooker design
allowed several purposes to be served, making the cooker more adaptable.

Additional findings

The results of the surveys are generalized in Table 4.5.11 according to the program
participated in, and in Table 4.5.12 according to village type. In comparing results across
programs, differences are seen between programs, cookers and locations. A closer
examination of specific instances in the four villages which had repeated surveys, and
where the researcher spent more time in discussion with cooker users’3, highlights some
of these differences.

In the Tibetan refugee camp fuel was seen as a serious problem. The refugees were heavily
dependent on kerosene for cooking, while more than 50% of the population falls below the
poverty line76 and has difficulty purchasing fuel. Not only were the refugees economically
impoverished, but the majority had lost their animals during their flight into exile. This left

75 Repeat surveys in these four villages were conducted for several reasons. First, return visits to the
vilalges allowed the researcher time to become more familiar with cultural influences on technology choice.
Second, repeat surveys assisted in validating information. In these four villages, when surveys were
repeated, answers remained fairly consistent. If their were differences, respondents often attributed this to
questioning the intent of the survey or the use of the data. Third, these visits helped to eliminate problems
in the surveys to increase accuracy in other villages. Finally, it allowed for examination of some cookers
outside of the SSP research program, while they were in use. When discrepencies were not explained, the
first response was accepted and presented.

76 The poverty line in India is measured along economic terms. It stood at IR 440 per month (or about

$17).
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them without the means to regain self-sufficiency”’, and without their chief fuel source.
Two solar programs were conducted almost exclusively within the camp (TCV-D, making
use of an adobe, horizontally-placed glass surface model, and SSP program, which
experimented with all six models of cookers). The TCV-D program installed cookers that
worked only two or three months each year and did not result in high fuel savings.
Participants in the TCV-D program did not feel comfortable using their cookers nor did the
program result in users understanding solar principles. The SSP program used three
models that worked two to three months each year, and the LEDeG and DNCE models that
functioned between six months and year-round. An introduction, follow-up and food
subsidy program was included within the SSP project, which resulted in higher rates of
understanding and cooker use being facilitated. Among the three models that functioned
well, fuel savings (between 10-40%) and net positive impacts (time, fuel savings, less
smoke, smell and mess from kerosene, less economic pressure within the home) were
immediate for many users.

Along with a clear fuel need, a strong willingness to use new technologies existed in both
programs. Within the SSP program, 10 of the 35 users were given cookers that did not
function well. These 10 people participated in introduction programs, which eight out of
ten stated resulted in their learning how to use cookers, and they received food subsidies to
assist in experimenting with use. Use for cooking was low in these users from September
to October, when the cookers were no longer capable of achieving temperatures above
100°C78, The remaining 25 persons used functional cookers. All 25 used their cookers
more than six months each year, 96% stated they received positive benefits, 68% reported
that the cooker and program facilitated use, and 100% reported that they liked their cooker
and would like to try other solar technologies. Of those persons disappointed in the cooker
or program, 16% stated that they thought the DNCE cooker’s capacity was too small,
another 16% said they had to re-orient the DNCE mirror toward the sun too often. Sixteen
per cent were disappointed in the amount of fuel savings. Those using the LEDeG cooker
generally had lower fuel savings than those using the DNCE cooker. Others complained
that doors could be opened and heat lost, and one had the glass broken in the cooker.

77 Over 95% of the refugees were Drog-pa, nomads, from Western Tibet. Their job skills centred on
tending their herds. Without pasturelands available in the camps, most of the refugees have become
dependent on fossil fuels and wage labour. Over 50% of the refugees now work as coolies, building roads,
buidlings and other infrastructure projects. Education is limited, and there is little immediate opportunity
for re-training in order that they fill skilled jobs posts in Ladakh.

78 Many of the users continued using the cookers for water heating.
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In looking at these two programs operated in the refugee camp, some clear differences

between use, and reasons for use can be seen. The SSP program resulted in higher rates of

understanding, regardless of the cooker used. While beginning with lower rates of
willingness, it had higher rates of use. Functional cookers and the program they operated

within were credited by users as reasons for high rates of use.

Table 4.5.11 Summary of Information, which programs encouraged use, with response by program

TCV-D LEDeG DNCE SSP NONE
(95) (70) (35) (52)
Need 100% 37% 51% 100% 35%
Willingness 13% 11% 80% 29%
Understand 58% 87% 95% 40%
+ Impacts 60% 98% 68% 78%
Use facilitated 33% 51% 48% 25%
Use> 6 mo. 33% 82% 71% 48%

4.5.12 Summary of Information, which programs encouraged use, with response by village type

Refugee Centre  Centre Muslim Road Hinterland

Camp Influenced Village Influenced

(65%) (65) “ (20) (42) “)
Need 100% 66% 45% 50% 33% 4%
Willingness 90% 30% 20% 0% 0% 0%
Understand 57% 76% 70% 90% 57% 36%
+ Impacts 41% 98% 79% 90% 63% T77%
Use facilitated 27% 43% 34% 60% 31% 20%
Use>6mo/yr 35% 54% 57% 90% 48% 32%

The Muslim village offers an interesting case. Most villagers (18 of 20) participated in the
DNCE program. Here, fuel need was evident, but the people were initially reluctant to
accept change in their traditional kitchens. Kerosene dependency, a growing problem in the
village, coupled with limited incomes was resulting in economic hardship. Although
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reluctant to try the cookers, attitudes changed after several months of cooker use. Users
attributed this to immediate and dramatic positive benefits experienced in the household
following use of the cookers. However, many respondents were clear to point out that they
felt compelled to adopt cookers; if not for pressing fuel deficiencies, change would not
have occurred. As a means of compromise, cookers were used as a supplement to the
traditional fire; often it was carried to fields during planting and harvest seasons or used for
noontime meals when people were working outdoors. Users did not make maximum use
of their cookers, generally choosing to preserve the tradition of the hearth for morning and
evening meals.

In the Centre village of Leh, people are experiencing rapid change. Fuel shortages and
dependencies are only a small portion of this change. Modernization, an influx of tourists
and outsiders, along with a breakdown in traditional institutions are contributing to both a
feeling of insecurity and fuel problems in the Leh area. Dealing with such fundamental
problems might be outside the scope of an AT program, yet in pockets within the Centre,
program acceptance was high. One such area included eight homes where LEDeG
introduced cookers. These homes were located on a footpath that LEDeG technicians
traveled on a daily basis. With ready access to these people, the users gained a thorough
understanding of solar principles, cooker abilities and limitations and how to repair and
maintain the cookers. In an additional nine homes within close proximity and similar fuel
needs, but without daily access to LEDeG technicians, use of cookers was dramatically
lower. Indeed, in the homes along the path, all eight cookers were still in use several years
after their introduction, in the homes off the path, seven of the nine cookers were no longer
used.

In the hinterland community, most respondents stated that although they felt the cookers
would result in lower dung and fuelwood consumption in their homes, they were reluctant
to change kitchen patterns. The difference between this community and the Muslim
community can be seen in the perceived fuel problem and the presence of lhas or spirits
associated with the hearth. Not only were users reluctant to change important kitchen
habits, but they did not perceive a pressing need to do so. Users were interested to try the
new technologies, but once problems with the cookers were experienced, they did not
make a significant effort to overcome these difficulties. It was not so much a dislike of
solar technologies, as expressed when users were asked if they would be willing to try
other technologies. It was a statement that as long as they did not have to change their
kitchens, they would prefer not to. Therefore, they did not want to use cookers.
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In some instances, the same cooker model, capable of producing the same results, and
used by people with similar backgrounds, was viewed as having differing value. One
cooker would be used and appreciated by a user; another user would state that the cooker
was not worth the effort using it. A common difference found in surveys producing this
result was differing expectations of cooker potential. If the cooker did not perform
reasonably close to what was promised, then it was more likely to be disliked or not used.
No new technology user liked being let down by actual performance, especially if an
important change in habits was required. Programs that tended to over-estimate cooker
capability often met with lower use rates.

Cooker-user mismatches could also result in not using the cooker. A large family might
find the small capacity of the DNCE cooker a severe limit, whereas families which moved a
cooker between field and home frequently might prefer this model. In the case of the
cookers built at the Children’s Village in the refugee camp, 48 of the 54 cookers were built
on the roofs of the residential homes to reduce the potential of broken glass or cookers
being opened and heat lost. The users, who are the housemothers at the homes, are almost
all refugee Drog-pa, nomads from the Western Plateau. The women had lived most of their
lives in tents; none of them were accustomed to climbing ladders. Cooker use demanded
that they steep and unstable ladders, carrying heavy loads, in order to use the cookers. This
was considered a major hindrance to use for the women.

4.6 Summary of findings

When comparing results by ranking summary responses according to the program and the
village type, several differences can be seen (Tables 4.6.1 and 4.6.2). First, in looking at
the results ranked by program of participation, a clear difference exists between programs
in their ability to address need. The TCV-D did not provide a technologically sound cooker
to address the highest fuel needs and willingness to adopt a new technology found in the
study. The DNCE program provided a functional cooker, within a comprehensive
program, and experienced the highest use and benefits of all programs. The other programs
more closely matched needs with program results. Within the SSP program, the balance
also corresponded with positive outcomes. Comparing this result with the result within the
TCV-D program, it might suggest that a different cooker, and a more inclusive program
might have resulted in different use patterns within TCV. Important in this issue, is the
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statement made by 23% of the users within TCV-D that, based upon their previous
experiences, they did not believe solar technologies worked. Recognizing this obstacle,
and planning education approaches to deal with it, would have to be incorporated into the
design of any future programs.

When categorized by total program results, the LEDeG cooker program ranks mid-level or
lower. Looking at individual village results show that in many cases, positive results were
achieved. For example, 42 out of the 65 (65%) cookers in the Centre village were LEDeG
cookers (Table 4.6.2) These cookers were placed in homes where need for a supplement to
fuels was needed and new technologies acceptable (42% and 28%), education programs
resulted in a large percentage of understanding of cooker principles (54%), and use rates
were high (87% used six months each year).

Table 4.6.1 Summary of Information, which programs encouraged use, with response ranked within
programs

TCV-D LEDeG DNCE SSP NONE

(30%) 95 (70) 35 (52)
Need 1 3 2 1 4
Willingness 1 4 5 2 3
Understand 5 3 2 1 4
+ Impacts 5 4 1 2 2
Use facilitated 5 3 1 2 4
Use> 6 mo. 5 4 1 2 3

*Total number participating in the program
Ranking is by per cent of participants responding affirmatively, refer to Table 4.5.9.

When grouping the ranked responses according to village type, differences between
response to programs within the refugee camp and the Muslim village stand out. While
being reluctant to try a new technology that would impact traditional kitchens, and only half
of the participants expressing the presence of fuel deficiencies, there was a high rate of use
and benefits resulting from the program. TCV-D shows an opposite result; fuel problems
and willingness to try a new technology were not matched by the program and tool.
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Table 4.6.2 Summary of Information, which programs encouraged use, with response ranked by village

type
Refugee Centre  Centre Muslim Road Hinterland
Camp Influenced  Village Influenced
65* 6 44 20 42 44
Need 1 2 4 3 5 6
Willingness 1 2 3 4 4 4
Understand 4 2 3 4 5
+ Impacts 6 1 3 2 5 4
Use facilitated 5 2 3 1 4 6
Use > 6 mo/yr 5 3 2 1 4 6

* Total number of respondents per village type.

Ranking is by per cent of participants responding affirmatively, refer to Table 4.5.10

In summary, the data reveals three issues that are central to the success of programs
according to the respondents. The first is that the cooker must work function well enough
to encourage change. Cookers that functioned moderately well were as accepted as those
that functioned very well when they were incorporated into introduction programs that did
not oversell their capabilities. Different cookers performed well for different things; for
example, the difference between water heating capabilities of the LEDeG and DNCE
cookers. Second, initial unwillingness can be overcome in programs that match need to a
technology that meets needs. Immediate benefits appear to offset a resistance to change.
Finally, understanding facilitated use in the short term and might contribute to overcoming

unwillingness to use.
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CHAPTER FIVE
CONCLUSIONS

Show me a man who has come to help, and I will run for my life.
H. D. Thoreau

5.1 Development in Ladakh

There is no universally accepted definition of development. In western thought,
development means inclusion in the cash economy and increased consumption. In other
social contexts, as for example, that of Ladakh, development means living in harmony with
people and place. In the western sense, development is having; in the Ladakhi sense,
development is being. In the west, revered life-styles include competition, rivalry and
material growth. In Ladakh, right livelihood encompasses cooperation, harmony, balance
and spiritual growth.

Recognition of the above paradox by westerners within development aid was best captured
in Schumacher’s statement (in Wood, 1989:260) on his reaction to the Burmese people:

If 90% of these people are impoverished according to global
standards, then why are they so happy?

The concept of AT emerges from this recognition and, in general, seeks to solve locally-
defined needs through the application of technologies that make use of local resources.

5.2 AT in practice

Rather than being a simple tool, AT is defined as a program that:
- employs a proven technology,
- uses that technology to address locally-defined needs,
- introduces the technology in a program that enhances and employs local skills and
knowledge, and
- ensures that use of the technology persists in the absence of external subsidies.

AT literature states that these criteria must be present and balanced in an appropriate
program. In situations where all of the above criteria were satisfied in Ladakh, cookers
were accepted. In these instances, the results reveal that AT is a viable option in the
development of Ladakh. In several villages, programs were successful with an imbalance
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among, or even the absence of one or more of the criteria. In such a case programs worked
but were not necessarily appropriate. Finally, the data reveal instances where the failure to
use cookers can be linked with weakness in, or absence of one or more of the four
components of AT. The results from the case-study suggest that while it is not possible to
be predictive of program outcome, it is important to pay close attention to each component
of AT, and the linkages between these components, in order to offer potentially appropriate
programs. A brief look at the case study results highlights differences between AT in
concept and AT in practice.

First, in programs where all criteria were present, the programs did work. This is shown
within the SSP program, where people were experiencing severe fuel problems and
showed a willingness to use a new technology. This was matched by a program that, to
some extent, delivered functional cookers. In the portion of the SSP program where
functional cookers were used (three out of the six models used in the program), fuel need
was met with an appropriate tool. Even among users testing functionally-limited cookers,
the introduction program resulted in a high level of understanding and a willingness to try
other solar technologies. The program experienced the second highest use of cookers.

The DNCE program offers an example of a successful program that lacked what AT theory
states is an important element. Although many of the users were reluctant to try a new
technology that impacted the kitchen, this program had the highest positive impact,
facilitated use and frequency of use. People adapted to the cooker, and adapted the cooker
to better fit into their traditional kitchen practices.

The summarized, ranked outcomes of the TCV-D program reveal an instance where the
failure to use cookers can be linked to weakness in, and absence of several of the
components of AT (Table 4.6.1). This program was undertaken within the refugee camp,
where fuel problems and willingness to try a new technology were the highest in the study.
However, the program ranked last in delivery to users. The program can be compared to
the SSP program which, working within the same base population with the same needs,
had a greater level of success. There were two key differences between the programs.
First, the cookers functioned well for 71% of the 35 people involved in SSP. Second, the
SSP program used a participatory program framework that insured understanding of
cooker use, encouraged feedback and inclusive evaluations, and remained sufficiently
flexible to adapt to change. A valuable component within this framework was the use of a
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food subsidy. Users stated that this food allowed greater experimentation with cookers,
resulting in a broader understanding of the capabilities and limitations of their cooker.

Both predicting program outcome and looking for contributors to program success are
more difficult when looking at the results grouped by village type (See Table 4.6.2). In the
case of the refugee camp, a high need was not matched by high program results for all
participants. In the Muslim village, there was a lack of willingness to use new technologies
and just 50% of respondents defined fuel as a problem. However, this program had the
highest use of cookers. The largest difference between the refugee camp and the Muslim
village was the capability of the cookers used. Eighteen of the 20 respondents in the
Muslim village were making use of a proven technology, while 61% of users in the refugee
camp had cookers that had not functioned well. Further study into areas of fuel deficiencies
may assist in determining contributors to the differences seen within the refugee camp,
Center villages, Centre-influenced and the Muslim village.

5.3 Differing perceptions

There are evident differences between the impacts of the programs when viewed by
program deliverers and recipients. This study concentrated on information from the users
of a new technology. These are the people who must decide whether or not to use the
cookers, and live with the impacts and benefits of that decision. Their perceptions of the
value of the cooker will largely determine use, success and future potential of an AT
program. By concentrating first on the user, and information gathered at the village level,
program evaluators are more likely to be able to see impacts, benefits and barriers to use.
Many aid evaluations are largely dependent on information derived from agency records
and personnel, with brief field visits to determine project success. Conducting evaluations
in this manner can easily mask actual results, resulting in inaccurate conclusions regarding
individual programs.

Evaluations should not be undertaken with the intent of designing programs that can
change traditions, but with the intent of changing misplaced perceptions of solar
technologies. As seen in the case study, some users who had mal-functioning cookers
perceived that all solar technologies did not work. In the future, program designers will
have to take the history of solar programs in the area into account when designing new
technology introduction models. Experiences with both functional and mal-functioning
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cookers will have a strong impact on how technologies are received. Evaluation of past use

is essential.
5.4 Barriers to AT

A fundamental criticism of AT is that it does not adequately address the political barriers to
adoption that it faces within the development industry. AT philosophy is fundamentally
different from that of conventional development aid, and from those who hold power and
control money in international arenas. AT supports self-sufficiency and devolution of
power; in general, international business, development aid and banks do not. For example,
in both international aid and national programs in Ladakh, most research and money
designated toward energy development programs are invested in large-scale, centralized
projects. This results in development frameworks which concentrate on providing aid to
population centres, support use of subsidized fossil fuels or large-scale energy systems,
and depend on a top-down program delivery and management system. AT must come to
terms with working within this arena as a form of development aid. It must recognize that
in an era of rapid change, the acceptance of small-scale, grassroots, subsistence-based
development is limited not solely by its own potential, but by the power held in other forms

of development.

Barriers also exist at the village level. A gap exists between AT funders, often from a
western world view, and aid recipients, who have a Ladakhi world view. Political,
economic, social and cultural barriers can hinder the entrance of AT, the discovery of local
needs and forms of problem-solving, and the creation of positive change. A final barrier to
the use of any form of grassroots aid is the power of telecommunications as it permeates
hinterland regions. The influence of media and advertising is one that hinders the support
of cultural diversity and conservation of traditional heritage.

5.5 The option is no option

The case study reveals apparently-successful AT programs in many villages throughout
Ladakh. This appearance can be validated only if a wide range of options to a given
problem are considered with an AT chosen as the best option available. In the case of the
SSP program within the refugee camp, many users gladly accepted and used new
technologies. But it should also be noted that the only other option available was the
continued use of kerosene stoves, a much less desirable choice. If the Tibetans were
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offered either solar cookers or propane stoves, it cannot be said that participants would
have chosen solar technologies. Outside the experience of the experimental SSP program,
users were not offered a choice of several cookers, each program used only its model.
Success then, is tempered by the knowledge that sometimes technology use represents a
lack of options, not choice.

5.6 Recommendations

5.6.1 Inter-program cooperation

Cooperation between AT programs in Ladakh is important for many reasons, and should
be actively fostered. First, by themselves, each of the AT projects in Ladakh is small and
relatively powerless. They lack the staff and funds to individually deal with existing
barriers and create a voice heard at distant planning centres. Working alone, or worse, in
competition, they negate part of their potential impact to broach the entrenched barriers to
alternative development aid.

Second, cooperation allows programs to make good use of scarce resources. The case
study reveals impacts suffered from the lack of evaluations which are attributed to a lack of
human and financial resources. Absence of evaluative feedback results in program
continuation while impacts remain unknown, with one program’s mistakes potentially
repeated by another. Successful innovations can have limited impacts if they are not shared
and widely dispersed. Most important, information sharing can increase the likelihood of
success within individual programs, and enhance the reputation of AT as a whole.

There is a clear lack of cooperation among the four AT programs in Ladakh. Information is
not freely available, staff and methods are not shared, and mistakes often repeated. Some
of this is a result of distant funding agencies and their ability to dictate research and
program implementation actions in the field. Some of itis a result of differing philosophies
between programs, and some results from outright competition between them.

5.6.2 Matching needs, willingness and tools

Understanding needs and discovering locally-appropriate tools to address needs are
fundamental to AT. Local people must be included in the discovery process as it is their
definitions of need and willingness to use new tools that will determine program content.
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Just as Ladakhi definitions of needs differ from Western needs, individual villages and
households perceive problems differently. Cooker placements in homes where fuel
problems are recognized but where there is an unwillingness to use a new technology
should be reconsidered. A dilemma is presented within this suggestion: what if a person
requests a cooker, yet there is evidence that the cooker will not be used? Or, as in the
instance of the high frequency of use shown in the Muslim village in this study, should
cookers be withheld from areas of strong unwillingness to try a cooker? Participation by all
persons should be encouraged; but this should go hand-in-hand with introduction,
education and follow-up programs that explore root causes of problems to better match
local needs, willingness and tools. In villages where there is doubt about the match
between need and use, a program may also consider trial periods, with the removal of
unused technologies from the field.

5.6.3 Supporting a wide range of options

AT programs should be innovative in creating numerous problem-solving options.
Programs must recognize there are instances where any change may produce benefits. In
these cases, the tool offered is not necessarily the best choice, but simply better than
existing conditions. This can be shown in the case of high rates of AT acceptance in the
Muslim village. People were experiencing fuel shortages, but were also reluctant to accept
a new technology into their traditional kitchens. Cookers eventually met with a high use
rate and resulted in numerous positive impacts. Users stated that they were happy with
their cookers. However, they also stated they would have included an dption for improved
chulas (fuelwood stoves) had they been more involved in design of the program. AT
programs operating in Ladakh should develop and support a sufficient range of options in
problem solving, increasing choice at the local level. Numerous options can better ensure
that technologies chosen will match local needs, result in long-term use, and support

innovation.

5.5.4 Investing in local knowledge and skills

AT mandates creation of locally-sustainable programs. This is accomplished in several
steps. The first investment is an introduction program that results in user understanding of
the cooker and solar principles. This enhances use frequency, aids in dissemination of the
cookers throughout the community, and supports expansion of use into other solar
technologies. The second investment is providing a local technician to assist in user
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problems, maintenance and reproduction of technologies. Through this, solar cookers, or
other technologies, are adapted to fit local conditions and employment opportunities
enhanced. Finally, investment in local decision making supports the village system of
adaptation to change and adoption of new ideas. Reinvesting control in the community
provides needed tools for the community to deal with other issues surrounding
modernization.

5.5.5 Need for better testing and evaluation

Only thoroughly-tested tools are considered appropriate in AT philosophy. Technology
testing and evaluation programs should be a vital component of each of the programs.
Testing could have limited the negative impacts experienced within some of the four
programs in Ladakh. For example, the LEDeG program undertook testing at its Centre
(and staff homes) prior to field tests. Cookers that performed well at the Centre were then
tested in the field. Cookers should then be tested for their ability to function in the local
environment and culture. A careful evaluation of the technical capability and social
acceptability of the cookers should follow. Construction of large numbers of cookers
should follow only carefully operated and evaluated pilot programs. Otherwise, a loss of
valuable time, money and human resources, and a foreclosure of options can result. To
avoid a high number of un-used cookers, and the ensuing belief that solar technologies do
not work, testing programs can limit the scope and scale of mistakes.

None of the three regularly-operating programs in the case study invested in encompassing
evaluations of cookers. The participatory research project in the Tibetan refugee camp
explored the potential of numerous cookers, and dependent on local suggestions for change
in project and tool design. The opinions of both those designing technologies and those
using them on a daily basis offer valuable information to AT programs. Both views
together would best maintain program flexibility, and therefore, the ability to adapt to
changing needs within Ladakh.

5.5.6 AT, development and tied aid

AT depends on working at the village level, within small, flexible, locally-operated and
locally-controlled programs. It may be difficult for the Ladakhi AT programs to balance
philosophy, operation and the mandates of external funding agencies. One result of the
tying of aid in the case-study programs was an apparent need to get as many technologies
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in the field as possible. This number was used to justify continued funding from donors.
Numbers of technologies distributed took precedence over high use rates among distributed
technologies. This compromises the underlying philosophy of the programs, and
contributes to the existence of discarded technologies in villages. Whenever possible,
autonomy from funder dictates of quantity over quality is preferable.

5.5.7 The nature of the beast: the Trojan Horse

A. K. N. Reddy stated that no technology is neutral. Technologies bear the imprint of the
society that produces them. The change that is ushered into a community through the
introduction of a new technology can be likened to the tale of the Trojan Horse. Unknown
impacts are delivered to the heart of a village in the benign guise of novelty. In a village
lacking a stated need for change, the introduction of a solar cooker may mark its user as
different from other community members. In traditional Ladakhi society, material
superiority and individuality is not necessarily considered beneficial. Instead it could lead
to damage of important social connections in the village. Change, for the sake of change,
may not be a welcome event in such a case.

122



Literature Cited

Ahluwalia, H. P. S., Ladakh: Hermit Kingdom. Viking Publishing House, Pvt., Ltd.,
New Delhi (1980).

Allan, Nigel, "From Antarky to Dependency: Society and Habitat Relations in the South
Asian Mountain Rimland," Mountain Research and Development. Vol. 11, #1
(1991) pp. 41-45.

Attwood, Donald, "Poverty, Inequality, and Economic Growth in Rural India," in Power

and Poverty: Development and Development Projects in the Third World (Ed:
Donald Attwood, Thomas Bruneau and John Galaty). Westview Press, Boulder

(1988).
Aziz, Barbara, Tibetan Frontier Families. Vikas Publishing House, Pvt. Ltd., New Delhi
(1978).

Aziz, Barbara, Jural Friends and Buddhist Teachers,” in Culture and Morality: Essays in

Honour of Christoph von Furrer-Haimendorf. (Ed: Adrian Mayer) Oxford
University Press, Delhi (1981).

Bagchi, Amiay Kumar, Colonialism and the Nature of the ‘Capitalist’ Entreprise in India.
Arun Publishing Pvt., Ltd., Delhi (1983).

Bagchi, Amiay Kumar, "Technological Self-Reliance, Dependence and
Underdevelopment," in Science, Technology and Development (Ed: Atul Wad).
Westview Press and IT Publications, London (1988).

Banister, Alison, "The Joy of Solar Cooking," SOL. #79, Nov-Dec 1990 pp. 6-7.

Berthoud, Gerald, “Market”, in The Development Dictionary (Ed: Sachs, Wolfgand) Zed
Books, London (1992) pp. 70-87.

Bhattacharya, Vivek Ranjan, New Face of Rural India: March of the 20 Point Programme.
Metropolitan Press, New Delhi (1982).

Bhave, Vinoba, The Ultimate and the Intimate. Element Books, Dorset (1986).

Biswas, Ramesh Kumar, “A House is not a Home,” in Indigenous Vision: Peoples of
India A ttitudes to the Environment. (Ed: Sen, Geeti) Sage Publications, New Delhi
(1992) pp.264-271.

Black, Jan Knippers, Development in Theory and Practice. Westview Press, Boulder
(1991).

Brazel, Anthony and Melvin Marcus, "July Temperatures in Kashmir and Ladakh, India:
Comparisons of Observations and General Circulation Model Simulation,"

Mountain Research and Development. Vol. 11, #2 (1991) pp. 75-86.

Brown, R. H., Appropriate Technology and the grass roots: towards a development
strategy from the bottom up,” Developing Economics Vol. 15, #3 (1972) pp. 253-
279.

123



Burghley, Michael, "Honoring Life's Inherent Design," in For the Conservation of Earth
(Ed: Vance Martin). Fulcrum, Inc., Denver (1988).

Burch, David, “Appropriate Technology for the Third World. Why the Will is Lacking,” in
The Ecologist. Vol. 12, #2, March-April (1982). pp. 52-66.

The Caracas Report on Alternative Development Indicators, Redefining Weath and

Progress: New Ways to Measure Economic, Social and Environmental Change.
Toes Book and Bootstrap Press, New York (1989).

Carr, Marilyn, The AT Reader: Theory and Practice in Appropriate Technology.
Intermediate Technology Development Group of North America, New York

(1985).

Chambers, Robert, "Reversals, institutions and change," in Farmer First: Farmer
Innovation and A gricultural Research (Ed: Robert Chambers, Arnold Pacey and
Lori Ann Thropp). IT Publications, London (1989).

Chambers, Robert, Rural Development: Putting the Last First. I ongman Scientific and
Technical and John Wiley and Sons, New York (1983).

Chandra, K. P., Resources, Values and Development. Vikas Publishing House, Delhi
(1973).

Chatterji, Sandhya, “The Indigenous Culture of Zanskar,” in Indigenous Vision: Peoples
of India Attitudes to the Environment. (Ed: Sen, Geeti) Sage Publications, New
Delhi (1992) pp.233-240.

Chopra, Suneet, “Garo Myths: The Environment as Lexicon,” in Indigenous Vision:
Peoples of India Attitudes to the Environment. (Ed: Sen, Geeti) Sage Publications,
New Delhi (1992) pp. 91-100.

Chossudovsky, Michel, “India Under IMF Rule,” The Ecologist. Vol. 22, #6, November-
December (1992) pp. 271-275.

Ciochetti, David and Robert Metcalf, "Pasteurization of Naturally Contaminated Water with

Solar Energy," Applied and Environmental Microbiology. Vol. 47, #2, February
(1984) pp. 223-228.

Clark, Norman, The Political Economy of Science and Technology. Basil Blackwell,
Oxford (1985).

Cleveland, Harlan, The Global Commons: Policy for the Planet. The Aspen Institute and
University Press of America, Inc., Lanham, MD (1990).

Crook, J.H. and Crook, S.J., Himalayan Buddhist Villages: Environment, Resources,
Society and Religion in Zanskar and Ladakh. Aris and Philips, Warminster, UK
(1987).

Cunningham, Alexander, Ladahk: Physical, Statistical & Historical. Sagar Publications,
New Delhi (1970) (originally printed in London in 1854).



Daly, Herman and Cobb, John, For the Common Good. Beacon Press, Boston (1989).
Dargyay, Eva, Tibetan Village Communities. Aris and Phillips, Ltd. Warminster (1982).

Datta, C.L. Ladakh and Western Himalayan Politics: 1819-1848. Munshiram Manoharial
Publishers, Pvt. Ltd., Delhi (1972).

Dedijer, M. A. Underdevelopment in Rural India. Vikas Publishing House, Pvt. Lid.,
Delhi (1972).

de Schutter, J., Fundamental Aspects of Appropriate Technology. Delft University Press,
Alphen an den Ryn, Delft (1980).

de Silva, Padmasiri, "Buddhist Environmental Ethics," in Dharma Gaia: A Harvest of
Essays in Buddhism and Ecology (Ed: Allan Hunt Dainer). Parallax Press,
Berkeley (1990).

de Voe, Dorsh Marie, “The Refugee Problem and Tibetan Refugees,” The Tibet Journal.
Vol VI, No. 3, Autumn (1981).

Devall, Bill, Simple in Means, Rich in Ends: Practicing Deep Ecology. Peregrine Smith
Books, Salt Lake City (1988).

Dogra, Bharat, Creating Wealth.: Forgetting Its Purpose. Raksha Kunj, New Delhi
(1992).

Dollfus, Pascal, Lieu de neige et de genevriers organisation sociale et religieuse des
communicautes boddhistes du Ladakh. Editions du Centre National de la Recharche

Scientifique, Paris (1989).
Douthwaite, Richard, The Growth Illusion. Green Books, Devon, England (1992).

Downs, Hugh, "The Image of the Mountain and the Sherpa Landscape," in Mountain
People (Ed: Michael Tobias). University of Oklahoma Press, Norman, OK (1986).

Dube, S. C., Tradition and Development. Vikas Publishing House, Pvt. Ltd. New Delhi
(1990).

Dunn, P. D., Appropriate Technology: Technology with a Human Face. Mac Millan,
New York (1978).

Esteva, Gustavo, “Development,” in The Development Dictionary. (Ed: Sachs, Wolfgang)
Zed Books, London (1992) pp. 2-25.

Esteva, Gustavo, The Earth is Not an Ecosystem. IDEAS CBC Radio Transcripts,
Toronto (1993) pp. 12-18.

Esteva, Gustavo, “Regenerating Peoples Space,” in Towards a Just World Peace:
Perspectives on Social Movements. (Ed: S.N. Mendlowitz and R.B.J. Walker)
Butterworths, London (1987) pp. 271-298.

Ekvall, Robert, Fields on the Hoof: Nexus of Tibetan Nomadic Pastoralism. Holt,
Rinehart and Winston, New York (1968).

125



Fisher, James, “Himalayan Research,” in Himalayan Anthropology: The Indo-Tibetan
Interface (Ed: James Fisher). Mouton Press, The Hague (1978) pp. ix-xii.

Fox, Richard, Gandhian Utopia Experiments with Culture. Beacon Hill Press, Boston
(1989).

Fromm, Eric, To Have or to Be? Harper and Row, New York (1976).

Galtung, Johan, Development, Environment and Technology: Toward a Technology for
Self-Reliance. UNCTAD, New York (1979).

Gandhi, M. K., Picture of Free India. Pearl Publications, Bombay (1965).

Gandhi, M. K., The Selected Works of Mahatma Gandhi. (Ed: Shriman Narayan),
Navajivan Publishing House, Ahmedabad, (1968).

Goering, Peter, "The Response to Tourism in Ladakh," Cultural Survival Quarterly. Vol
14, #1 (1990) pp. 20-25.

Gokhale-Chatterjee, Sandhya, “Stratification and Change in the Contemporary Ladakhi
Society,” in Himalayan Heritage (Ed: M. Raha) Gian Publishing House, (1987)
pp. 456-468.

Goldsmith, E. “Whose Common Future?” The Ecologist. Vol 22, #4, July/August (1992)
pp 167-192.

Goldstein, M. "The balance between centralisation and decentralisation in the traditional
Tibetan political system," Central Asiatic Journal. Vol. 15, #3, (1971) pp. 171-
182.

Goldstein, Melvyn and Cynthia Beall, Nomads of Western Tibet. University of California
Press, Berkeley (1990).

Goldstein, Melvyn, “Reexamining Choice, Dependency and Command in the Tibetan
Social System: ‘Tax Appendages’ and Other Landless Serfs,” The Tibet Journal.
Vol. XI, No. 4, Winter,(1986).

Goldstein, Melvyn and P. Tsarong. “De-encapsulation and Change in Ladakh,” in
Himalayan Heritage (Ed: Manis Raha), Gain Publishing, Delhi (1987) pp. 443-
455.

Gran, Guy, Development by People, Citizen Construction of a Just World. Praeger, New
York (1983).

Gronemeyer, Marianne, “Helping,” in The Development Dictionary. (Ed: Sachs,
Wolfgang) Zed Books, London (1992) pp. 53-69.

Gross, Rita, Buddhist Resources for Issues Concerning Population Pressures and
Resource Consumption. Unpublished paper (1993).

Hancok, Graham, Lords of Poverty: The Power. Prestige and Corruption of the
International Aid Business. Atlantic Monthly Press, New York (1989).

126



Henderson, Hazel, Thinking Globally, Acting Locally: The Politics and Ethics of the
Solar A ge. The Horace M. Albright Conservation Lectureship, University of

California Press, Berkeley (1982).

Hewitt, Kenneth, "Axis Mundi: Living Space, Custom, and Identity among the Kalash
Kafirs of the Hindu Kush," in Mountain People (Ed: Michael Tobias). University
of Oklahoma Press, Norman, OK (1986).

Hoda, M. M., Appropriate Technology and Research Projects. Gandhian Institute of
Studies, Varanasi (1974).

Hoda, M.M., "India's Experience and the Ghandian Tradition," in AT: Problems and
Promises (Ed: Nicolas Jequier). OECD, Paris (1976).

Hougan, Glen, "Cooking under the Sun," Alternatives. Vol. 17, No. 2 (1990) pp. 13-14.

Hulscher, Willem, "Energy for Rural Development," ITC Journal. Number 4, (1990) pp.
373-378.

Hunt, Cynthia, Unpublished field research journals, November 1, 1986- April 15, 1987,
Tibet.

Hunt, Cynthia, Unpublished field research journals, June 15- August 15, 1987, Ladakh.

IBRD, “September 24, 1973 Address to the Board,” The McNamara Y ears at the World
Bank. Johns Hopkins University Press, (1981) pp. 231-293.

Illich, Ivan, In the Mirror of the Past. Marion Boyars, New York (1992).

Illich, Ivan, Towards a History of Needs. Pantheon Books, New York (1978).

Jackson, David, The Mollas of Mustang: Historical, Religious and Oratorical Traditions of
the Nepalese-Tibetan Borderland. Library of Tibetan Works and Archives,

Dharamsala (1984).

Jequier, Nicolas, Appropriate Technology: Problems and Promises. OECD, Paris (1976).
Johnson, D. L. and F. Vogel-Roboff, “Pastoralism: Some Alternative Futures,” in Making

the Most of the east: Alternative Ways to Development. (Ed: Berry, Leornard and
Robert Kates) Holmes and Meier Publishers, Inc., New York (1980) pp. 77-94.

Joldan, E., Harvest Festival of the Buddhist Dards and Other Essays. Kapoor Brothers,
Srinagar (1985).

Jones, Alwyn, “Beyond Industrial Society: Towards Balance and Harmony,” The
Ecologist. Vol. 13, #4, (1983). pp. 141-147.

Jones, Alwyn, “From Fragmentation to Wholeness: A Green View of Science,” The
Ecologist. Vol. 18, #1, January-February (1988) pp. 30-34.

Kak, B.L., Chasing Shadows in Ladakh. Light and Life Publishers, New Delhi (1978).

127



Kantowsky, Detlef, Recent Research on Ladakh: History. Culture, Sociology, Ecology.
Weltforum Verag, Munchen, West Germany (1983).

Kantowsky, Detlef, Sarvodaya the Other Development. Vikas Publishing House Pvt.,
Ltd.,New Delhi (1980). ’

Kantowsky, Detlef, “Social Stratification in Ladakh”, Recent Research on Ladakh.
Munich, Welform Verlag (1981).

Karan, P. P., “Ideology on Landscape: A Study of Tibet”, The Tibet Journal. Vol VI,
No. 3, Autumn (1981).

Kaul, Shridhar and H. N. Kaul, Ladakh Through the A ges: Towards a New Identity.
Indus Publishing Company, New Delhi (1992).

Klee, Gary, World Systems of Traditional Resource Management. Halsted Press, New
York (1980).

Korten, David, "People-Centered Development: Toward a Framework," in People

Centered Development: Contributions toward Theory and Planning Frameworks
(Ed: David Korten and Rudi Klauss). Kumarian Press, West Hartford, CT (1984).

Kothari, Rajni, “Masses, Classes and the State,” in Towards a Just World Peace:

Perspectives on Social Movements (Ed. Mendlovitz, Saul and R. B. J. Wlaker)
Butterworths, London (1987) pp.387-399.

Kothari, Rajni, Rethinking Development, In Search of Humane Alternatives. Ajanta
Publications, New Delhi (1988).

Krishnaswami, A., “Social Economics, Toward an Ethical Market,” in Economic

Development and Poverty. (Ed: R. Kurien) Oxford University Press, Delhi (1991).

Ladakh Ecological Group (LEDeG), Ecology and Principles for Sustainable Development.
LEDeG, New Delhi (1986).

Ladakh Ecological Group (LEDeG), Ecological Steps Towards a Sustainable Future.
LEDeG, New Delhi (1988).

Ladakh Ecological Group (LEDeG), Technological Report of the Ladakh Ecological
Development Group. LEDeG, New Delhi (1987).

Lele, Sharachchandra, “Sustainable Development: A Critical Review,” World
Development. Vol. 19, #6, (1991) pp. 607-621.

Longhurst, Richard, "Rapid rural appraisal: an improved means of information-gathering
for rural development and nutrition projects," Food and Nutrition. Vol. 13, #1
(1987) pp. 44- 47.

Lovins, Amory, "The Soft Energy Path," The Center Magazine. Sept/Oct (1976) pp. 32-
45.

Mamoria, C.B., Geography of India: A gricultural Geography. Shiva Lal Agarwala and
Company, Agra 91975).

128



Mann, R.S., The Ladakhi: A Study in Ethnography and Change. Anthropological Survey
of India, Calcutta (1986).

Marshall, Catherine and Gretchen Rossman, Designing Qualitative Research. Sage
Publications, Newbury Park (1989).

Mathur, Hari Mohan, Anthropology and Development in Traditional Societies. Viking
Publishing House, Pvt., Ltd., New Delhi (1989).

McRobie, George, Small is Possible. Jonathon Cape, London (1981).

Mendis, Patrick “Buddhist Economics for Human Development,” in Development. #2,
(1993) pp. 13-17.

Metcalf, Robert, "Pasteurizing Contaminated Water with Solar Box Cookers: Methodology
and Equipment," Unpublished, (1991).

Metcalf, Robert, "Saving Lives with the Sun," Solar Box Journal. Vol. 11, #3, Fall (1991)
pp. 1, 11.

Metcalf, Robert, “Solar Box Cookers and Sustainable Development”, paper presented at
Children's Earth Fund Workshop, UNCED Pre-Conference Meeting, Geneva,
March 27, 1991.

Metcalf, Robert, Solar Water Pasteurization: A Microbiologist's Perspective," Solar Box
Journal. Vol. 11, #3, Fall (1991) pp. 6-7.

Metcalf, Robert, "The Third Annual Think Tank," Solar Box Cookers International
Newsletter. Summer/Fall (1991) pp. 2.

Miller, Beatrice, “Tibetan Culture and Personality: Refugee responses to a Tibetan Culture-
bound TAT,” in Himalayan Anthropology: The Indo-Tibetan Interface (Ed: James
Fisher). Mouton Press, The Hague (1978) pp. 365-394.

Moon, Bruce, The Political Economy of Basic Human Needs. Cornell University Press,
Ithica (1991).

Moore-Lappe, Frances, Rachel Shurman and Kevin Danher, Betraying the National
Interest. Grove Press, New York (1987).

Mullick, S.C. “Solar Cooking,” in Advances in Solar Energy Technology (Ed: W.H.
Bloss and F. Pfisterer). Pergamon Press, Oxford (1987) pp. 1150-1154.

Nair, Kusum, In Defense of the Irrational Peasant: Indian A griculture after the Green
Revolution. University of Chicago Press, Chicago (1979).

Nandy, Ashis, The Intimate Enemy. Oxford University Press, Delhi (1986).
Nandy, Ashis, “Resisting History,” in The Ecologist. Vol. 13, #4 (1983) pp. 148-149.

Narayan, Shiriman, Towards the Gandhian Plan. S.Chand and Company, New Y ork
(1978).

129



Nitzberg, Frances, “Changing patterns of multiethnic interaction in the Western

Himalayas,” in Himalayan Anthropology: The Indo-Tibetan Interface (Ed: James
Fisher). Mouton Press, The Hague (1978) pp. 103-110.

Norberg-Hodge, Helena, Ancient Futures: Learning from Iadakh. Sierra Club Books, San
Francisco (1991a).

Norberg-Hodge, Helena, “Learning from Ladakh,” Tibetan Bulliten. September-October
(1991b) pp. 14-17.

Norberg-Hodge, Helena, “Lessons from Traditional Cultures,” in The Futurist. May-June,
(1992) pp. 60.

Norberg-Hodge, Helena, “May a thousand seeds grow from every plant,” Ecology and
Buddhism. WWF-Penguin, Washington, D.C. (1990) pp.44-56.

OIIR: Office of Information and International Relations, Tibet Environment and
Development. OIIR, Dharamsala (1992).

Ortner, Sheery, “The White-Black Ones: The Sherpa View of Human Nature,” in

Himalayan Anthropology: The Indo-Tibetan Interface (Ed: James Fisher). Mouton
Press, The Hague (1978) pp. 263-268.

Ota, S.B. “Ladakh: Evidence of Stone Age Culture,” in Himalayan Today December ‘01-
May ‘92, pp. 48-51.

Pallis, Marco, Peaks and Lamas, Vikas Publishing, New Delhi, (1965).

Pannikar, Ramon, The Earth is Not an Ecosystem. IDEAS, CBC Radio trasncripts,
Toronto (1993). pp. 2-5.

Papworth, John, “Non-Local Local Government and Local Power,” The Ecologist, Vol
18, #6, (1988) pp. 213-222.

Patton, Michael, Qualitative Evaluation Methods. Sage Publications, Beverly Hills (1980).
Pereira, Winin and Jeremy Seabrook, Asking the Earth. The Other Press, Goa (1990a).

Pereira, Winin, From Western Technology to Liberation Technology. Centre for Holistic
Studies, Bombay (1990b).

Pereira, Winin, The Other Side of History. Centre for Holistic Studies, Bombay (1990c).

Pereira, Winin, “The Sustainable Lifestyle of the Warlis,” in Indigenous Vision: Peoples of
India Attitudes to the Environment. (Ed: Sen, Geeti) Sage Publications, New Delhi
(1992) pp. 189-204.

Poats, Susan, "Gender and Intra/Inter-Household Analysis in On-Farm Research and

Experimentation," in The Household Economy: Reconsidering the Domestic Mode
of Production (Ed: Richard Wick). Westview Press, Boulder (1989).

130



Pollard, Nigel, “Appropriate Technology: Really Appropriate or Just a Misfit?” in The
Ecologist. Vol. 13, #1 (1983), pp. 27-34.

Porritt, Jonathon, Seeing Green: The Politics of Ecology Explained. Basil Blackwell,
Oxford (1984).

Porsken, Ule, Plastic Words. IDEAS Transcripts. (1993) pp. 1-8.

Rau, B., From Feast to Famine: Official Cures and Grassroots Remedies to Africa’s Food
Crisis. Zed Books, Ltd., London (1991).

Reddy, A. K. N., “Alternative Technology: A Viewpoint from India,” Social Studies of
Science. Vol 5, (1975) pp. 331-342.

Regenstein, Lewis, Replenish the Earth: The history of organized religion's treatment of
animals and nature. Crossroad, New York (1991).

**Ribbach, S.H., Culture and Society in [.adakh. Ess Ess Publications, New Delhi
(1986).

Rich, Bruce, “The Greening of Development Banks: Rhetoric and Reality,” The Ecologist.
Vol. 19, #2, May-April, (1989) pp. 44-52.

Riedyk, W., AT for Developing Countries. Delft University Press, Delft (1984).

Rizvi, B.R., “Muslims of the Kashmir Valley and Kargil: A study in cultural continuity
and change,” in Himalayan Heritage (Ed: M. Raha) Gian Publishing House, (1987)
pp. 426-442.

Rizvi, Barbara, Ladakh: Crossroads of High Asia. Oxford University Press, Delhi (1983).

Robinson, John, George Francis, Russel Legge and Sally Lerner, "Defining a Sustainable

Society: Values, Principles and Definitions," Alternatives. Vol. 17, #2 (1990) pp.
36-46.

Rosenthal, Peggy, Words and Values: Some Leading Words and Where They L ead Us.
Oxford University Press, Oxford (1984).

Runge, Carlisle Ford, "Common Property and Collective Action in Economic
Development," World Development. Vol. 14, #5 (1986) pp. 623-635.

Rybczynski, Witold, Paper Heroes: A Review of Appropriate Technology. Prism Press,
Dorchester (1980).

Sachs, Wolfgang, “Development: A Guide to the Ruins,” The New Internationalist. No.
232, June (1992) pp. 4-29.

Sachs, Wolfgang, The Development Dictionary ZED Books 1992.

Sachs, Wolfgang, "Environment and Development: The Story of a Dangerous Liaison,"
The Ecologist. Vol. 21, #6, Nov/Dec (1991) pp. 252-257.

131



Sachs, Wolfgang, "On the Archaeology of the Development Idea," The Ecologist. Vol. 20,
#2 Mar/April (1990) pp. 42-43.

Sale, Kirkpatrick, Dwellers in the Land: The Bioregional Vision. Sierra Club Books, San
Francisco (1985).

Schneider, Bertrand, The Barefoot Revolution: A Report to the Club of Rome. IT
Publications, London (1981).

Schumacher, E. F., Good Work. Harper and Row Publishers, New York (1979).

Schumacher, E. F., Needs, Science and Economics. Gandhian Institute of Studies,
Varanassi (1962).

Schumacher, E. F.,Small is Beautiful: A Study of Economics as if People Mattered. Blond
and Briggs, London (1973).

Schumacher, E. F., "Technology with a Human Face," in Stepping Stones: Appropriate
Technology and Beyond (Ed: Lane de Moll and Gigi Coe). Schocken Books, New
York (1978).

Sen, Amartya, On Ethics and Economics. Blackwell Press, Oxford (1987).

Sen, Amartya, Sarvodaya, “Tradition and Modernity,” Contributions to Indian Sociology.
Vol. 217, (1983) pp.119-123.

Sen, Geeti, Indigenous Vision: Peoples of India Attitudes to the Environment. (Ed: Sen,
Geeti) Sage Publications, New Delhi (1992).

Shiva, Vandana, Staying Alive. People Tree Press, New Delhi, (1989).

Shiva, Vandana and Jayanata Bandyopadhyay, “Development, Poverty and the Growth of
the Green Movement in India,” The Ecologist, Vol. 19, #2. (1989) pp. 111-117.

Simmons, Pam, “Women in Development, A threat to Liberation,” The Ecologist. Vol. 22,
#1, January/February (1992) pp. 16-21.

Singh, Narindar, Economics and the Crisis of Ecology. Oxford University Press, New
Delhi (1978).

Singer, Hans, Technologies for Basic Needs, ILO, Geneva (1977).

Shah, Jasmine, "Pran Tarang - The Flow of Life," in For the Conservation of Earth (Ed:
Vance Martin). Fulcrum, Inc. Denver (1988).

Skolimowski, Henryk, “Ecology, Education and the Real World,” Trumpeter. Vol. 8, #3,
Summer (1991).

Snellgrove, David and Richardson, Hugh, A Cultural History of Tibet. Prajna Press,
Boulder (1980).

Spooner, Brian, "Insiders and Outsiders in Baluchistan: Western and Indigenous
Perspectives on Ecology and Development," in Lands at Risk in the Third World:

132



Local-level Perspectives (Ed: Peter Little, Michael Horowitz and Endre Nyerges).
Westview Press, Boulder (1987).

Srinwasan, A. R., “Social Ethics and Socio-economic Development Problems,” in
Sarvodaya: Participating in Development (Ed. K. K. Sethna), Gandhian Institute
for Studies, Varannasi (1979).

Stewart, Francis, Technology and Underdevelopment. MacMillan Press, Ltd, London
(1977).

Stewart, F. in Stewart, Frances, Henk Thomas and Ton de Wilde. The Other Policy. IT
Publications, Washington, D.C. (199 ).

Streeten, David, First Things First: Meeting Basic Human Needs in Developing Countries.

Oxford University Press, New York (1981).

Sumi, T., M. Oki and F. Hassnain, Ladakh: The Moonland. Light and Life Publishers,
New Delhi (1975).

Tenzin Gyatso, His Holiness the XIVth Dalai Lama, “Responsibility,” in Dharma Gaia: A
Harvest of Essays on Buddhism and Ecology. Parralax Press, Berkeley (1990).

Tester, Frank, "As If People Matter More: Rethinking Impact Assessment and International
Development," Canadian Dimension. Vol. 23, #1, Jan-Feb (1989).

Thiessen, Tracy, "When Technology is Not Enough," SOL. #79, Nov-Dec. 1990, pp. 8-
10.

Third World Network, Third World: Development or Crisis? Third World Press, Penang
(1985).

Tucci, Giuseppi, The Religions of Tibet. Routledge and Kegan Press, London (1980).

Ulrich, Otto, “Technology,” in The Development Dictionary. (Ed: Sachs, Wolfgang) Zed
Books, London (1992) pp. 275-287.

UNDP, World Development Report. Oxford University Press, Washington, D.C. (1993).

Vacca, Roberto, Modest Technology for a Complicated World. Pergamon Press, New
Y ork (1980).

Vigoda, Marcy, “Religious and Socio-Cultural Restraints on Environmental Degradation
Among Tibetan Peoples - Myth or Reality?” The Tibet Journal, Vol XIV, No. 4,
Winter (1989) pp. 57-67.

Vohra, B.B., "Managing the Environment," in Natural Heritage of India: Essays on
Environment Management (Ed: Ashok Basu and Padam Gautam). H.K. Publishers
and Distributors, Delhi (1989).

von Furer-Haimendorf, Christoph, “Trans-Himalayan Traders in Transition,” in

Himalayan Anthropology: The Indo-Tibetan Interface (Ed: James Fisher). Mouton
Press, The Hague (1978) pp. 339-358.

133



Wahid, Siddiq, Ladakh: Between Earth and Sky. W.W. Norten and Company, New York
(1981).

Waller, Robert, “Scientific Materialism, The Straightjacket of Western Culutre,” The
Ecologist. Vol 10, #6, July/August (1980). pp.224-229

Warry, Wayne, "Doing Unto Others: Applied Anthropology, Collaborative Research ahd
Native Self-Determination," Culture. Vol. 10, #1 (1990) pp. 61-73.

Webb, L.J. and D.M. Smyth, "Ecological Guidelines and Traditional Empiricism in Rural

Development," in Traditional Life-Styles, Conservation and Rural Development
(Ed: J. Hanks). IUCN, Bandung, Indonesia (1984).

Webster, Andrew, Introduction to the Sociology of Development. MacMillan, London
(1984).

Weismann, Steven, The Trojan Horse. Ramparts Press, San Francisco (1974).

White, Louise, Creating Opportunities for Change: Approaches to Managing Development
Programs. Lynne Rienner Publishers, Boulder (1987).

Willoughby, M. Technology and Choice: A Critique of the Appropriate Technology
Movement. Westview Press, Boulder (1990).

Wilbur, Charles and Kenneth Jamieson, “Paradigms of Economic Development and
Beyond,” in The Political Economy of Underdevelopment. (Ed. Charles Wilbur),
Random House, New York (1984). pp. 4-26.

Wood, Barbara, Alias Papa: A Life of Fritz Schumacher. Jonathon Cape, London (1984).

World Bank, World Development Report 1992: Development and the Environment.
Oxford University Press, New York (1992).

World Commission on Environment and Development, Our Common Future, Oxford
University Press (1987).

Yin, Robert, Case Study Research: Designs and Methods. Sage Publications, Newbury
Park (1989).

134



Appendices

135



INTERVIEWS WITH PROGRAM DIRECTORS, INDIAN GOVERNMENT
OFFICIALS, AND SOLAR ENERGY TECHNOLOGY EXPERTS

LEDeG

Sonam Dawa

Lobzang Tsering
Helena Norberg-Hodge

DNCE

M. Hanif

A. Angorama
S. Rafiq

S. Dawa
Noor Shah

TCV D

Leshik Tenpa
Didi Contractor
Phuntsok
Tenzin Dorje
Lodoe Gyaltsen

Solar Energy, General
Matin Tak, Leh

Angchuk Kalon, Leh

Taric de Villers, Belgium
Paul Mirmont, Paris
Tsering Norbu, Chushot
Nam Tsering, Stagmo
Sonam Wangchuk, Leh
Arul Singh, Leh

Wazir Mohammed Ali, Leh
Dr. Phuntsok, Leh
Beverly Blum, Sacramento, CA
Brigadeer Vombtkare, Leh
J.L. Trivedi, Delhi

K. Triparthi, Delhi

136



PIp paxTm

‘soy; ou “yuenpodmrun
SUORTPERY ‘posn

§[aNJJ ‘9A0IS [oN] 1850
YT UIPON O]

(303nj01) 101

POXTW ‘poImonoy soy;
‘s1e3s [Iesy Ou ‘pasn
S[ONJ] “9A0)S [on] [ISSOJ
YOI WIPON ‘8

(wensug)

JO WISTA) 191p
Tevonipen A[a31e| svy;
ou ‘juzyiodwmt saon
-Tpex] ‘pasn sPnJ oo
‘94018 [N [IS50] Im
K1q1ssod ‘94018 TEpR]
WAL PAXIA ‘G

191p paYI ‘paInonoy
£DY] *s1eas qIesy ‘spny)
pUE $SBWOIq ‘S89A0IS
[Ty 1550) PUE TGYEpe']
WRYOITY PAXTIAL ¥

121p [200] ‘pamotoy
SoY] ‘$189s LIedy ‘spanj
SSRUIOIY ‘9A01S TIP[RPR]
U feuonIpei], ‘g

wondradsaqg
usyIYy

3 Ioy
gupjoo] o WM 01

poyres | ‘urexdoid
onuI 3y Y 'Y

PRXOO[ 1T MO PAXT]
Io ‘peq MoquIPN 9

113591 01 pNSY p
01000 ON T

UM JON ‘0

2J8[0S JN0 Y33s nok
PIQ iuem nok piq
sak € < 0l

sIeok ¢-7 g

sk 7> 9

k1> P

squom 9 > ‘g

puowt [ >

posn SABI A #

%001-SL b
BYL-OS '€
%6¥-ST T

BYT0 1

YN 0

Apisqug %
smoquaeT

I8N ‘JOUMO-UON] ‘€
mesel 7

wed 1

as)

HONd 9
O 'S
XD v
d-O3ddTdSS €
L06d-ADL T
LUA-ADL T

[dpoA OIS

aseqeie(] Ul suonsand) Koaing

JuoN '
dss v
HONd '€
DT T
A-AOL'T

wrsadoag

BYO b
WIS ‘€
sppug 7

8nyey
-smppog [

uoldj2y

PUBHNUL 9
pooudnyjuI -peoy ‘¢
afe[[ia WisnN b
PIOUSTIJUL - AU €
wMmu) 7

dures 203nyay 1

ad £y ade[[IA

WAV

Y maragajuy

N 97
nmAewre | ‘'GT
as[ey v
Sugze] ‘€T
odsegq €T
oydonn K44
Jodseg ‘1T
IOPIFT 07
gegdry 61
v egdry 81
Fuelyg ‘Ll
ueqg 91
Sue[soLmiy Sl
SueN w1
omEN €1
wwpElS KA
S, 11
Aogg 01
Jorg 6
owmdelg ‘8
nqes L
wered 9
yrardg S
1070y 14
Smegoedyayg
STIoH
-3uy-er],
-SueSstooy ], €
edwon)
~Texues
edsueq)-ga7 T
dumeo
298nJay
weRqLy,
resume[doyD ‘1

awreu pue # a3e[{IA

137



Kexjo 1snf st surm
‘op SDES PWO '8

Aipiqe poymmoy]
24BY SOYS 1q ‘S9% 9

$OdS 10U
‘S0P IeJ0S PP b

sum 0N ‘T
ON 0

PACAELEY-
U7 J10M IE[0S 530(]

Kouowr
pUE 1o $3A8S 'O

3unp seaeg ‘g

1SIATI-31 Ted
[ {orys swy sase§ '

Ayows I0 Assou
‘AYUns 8$19U9S0IY °f

§11Jjataq qifeoy
‘apISUI 9YOws 8§59 9

U
s s I '

Ases ‘asn
01)[MdlJIp 10U §1]

s103ped mou oI ¢
An o1 paxsy 'z
01 9AB 9N [
11951 0] JON] O
AB[Os

noqs ayI| nok
op 18Y AL :7 spsdury

IA/OUI -7 I31eM 107
pue Ieof [[e SOWnSWos
‘1K j0wr § §Y00D) QI

14 jom

9-f 1ojem 107 ‘IKjom
210U 7 §OWTOWOS
‘1K jow ¢ §{00)) ']

Ijow { Iotem
100 ‘10w 9 §]00)) 9

1£jom ; Iem
107 ‘IK/OW § 8000 b

I£jom ¢-7 pooD g
1PM 10N "0

$HA0M 19000 anok
S30p {[oM MO|

8P9JJ0 9p1s aanedau
jnoym spoedmt sury
PUe ‘[ USUITOIIAUD
DWIOUOII IANNSO] Ol

[onj s3Aeg '8

asn a1 sanedou
sy3omIno 2aNIsod ‘9

1s9Ateq 10 Sunued
Suump ‘ouwmns
a1 asn 0] pood si| ¢

sdulaes [onjg
10J 950 0] POOU SN T

9STL S $OYBUW
Aqmarey ‘oy11 3H0 0

sjljauaq
[s12ua 9 :[ Joeduwy

SpULLL} MOYS
pue s3um) mou An
‘refos urejdxs weo [ Q1

SHIOM JR[OS MOT|
pueisspun | Jnq ‘sfurmg)
mou A1 01 g3nous
pueisropun Luo(] ‘g

Sunjood [euonuaATOd
1o} asn pire

11 X1j Ted ] Inqg ‘syIom
1 moy uredxs 1uED 9

Op 0} JeYM MO ,UOp
1 ‘peure[dxs Lot Aem
o) JI0M 1,U830p 1]

pueisISpun £[[ea1,uop
11nq ‘poureldyy g

POOISIOPUNIDAIN] ()

L1B]OS asn 0] moy
pus)sIapu) nok o(q

dyay 0} weIIY>9)
[ed0] pauter], ‘01

djeg
18313 JO ‘9010 1583] 18
ade[1a mo 01 swe) ‘g

dpg
12313 Jo jou ‘aFeya
Ino 0} sure) 9

djeg
Ioj 4101 03 o) pe ‘b

padiag spuaty
‘9ABY JOU PKJ ‘T

9ABY 10U PKT ‘0

weadoag dn-mofjog

%00q)000 pue
Apisqns pooj sn saed
pUe SA0QE SE dWeS ‘(]

owsp d3e[[1A pey uayy
‘$I0pE] 9TBI[IA IIM
PpadTE) danEIuasaIdor
fowady g

urexoxd
poo3d e jou ‘a8ea
mo 0} surR) ‘9

1
Ul opensuomx(J ‘4

9T
Ul TOISSTOSIp Jjoug 7

2aeq 10U PIJ 0

weioag
uojjInpo.syu]

Io0d sn saxew
11 ‘0190u00 931 B
asegornd 03 Ksuoly Of

ma[qoid e
asegoind 0 Asuol ‘6

SUWIUOCD uﬂoaﬂo.u;ﬁo
‘[ITeSY $SITI *[[ous
‘Yows oY1 4uoQq 8

Limiqerporan
10 A110Te0s jonjg /

asegoand 03 Aem Juoy

‘S[onJJ 0} §59008 ON] '9

IOTJJIP SI0W FUNWO3q

§)1 10/pue ‘1oqred
019N $3¥e], °G

ISUIM JO

18Iom Ul Wajqoid v

(s
u1 3unest) Funjood
-uou ur AjuQ ‘¢

wo[qoid e Aprey T

(Sungap)
asn 3upjooo-uou
ut wjqoxd e A[uQ |

waqord oN 0

Kauapdyjap 1any
B 313y} S :[ [anyg

TIYOID] Ul §,09) MaU
Mis wofqoid oN 01

paou om Ji 1daooe [[om
‘Aeyo 8,qo9] MoN ‘|

211) o 31|
mnq OgS pRUIM 9

50dS
aY1] 3,uop I ‘Aeqo are
8,409 pue s3weq) ‘t

uayoIn] Aw ui jou
‘A0 517429} MON T

UYL I 5,709)
MPUINIJUOP] O

sa13oj0uyd9)
Jo aouwidadow
1SBIP] MIN

(ponunuod) aseqeie(g ur suonseny) £oaIng

£suom mo jo
10] B ‘SP1yJ 9508< ‘01

spay
/ssewo1q 08/0T '8

spPnyj
[SSBWOIQ 05/0S 9

Py
/ssewolq OT/08 v

3uryooo
IoJ sponjj ou ‘7

$semWOIq %001 "0

asn [anj
11ssod % :T [1ony

ROy

B JART] ,UOP 9M ‘TayoIny
mo 33ueyo 0) Juem

M ‘a1 Ul 9[qlssod

se 9w a1 se puads
9m ‘wool Furssardap

e ST mga mg 01

sn 07 Juenodmy
18} U30G 1A §}] 'Q

1repodmt ssog
Mot ‘s1eak ua) ised o)
a1 10] & padueo 5)] ‘9

Jwoo[emum 33ueyd ‘101
© USGOIDY 10O ANT] 9Mm
‘osn 01 JueIodunt 8]

a3uEd

0 11 7UeM 1,T0p | 210}
swm 1no jo 10] & puads
M ‘$3ATPSINO AJTITIPT
sd[oq woymn 9qJ, ‘7

asuodsai oN "0

aouslrodwr] UAGIITY

138



S{I0M
11 Aeas pre udisop a1
[ ‘smagqoxd oN Q1

OsTe S 2qAvWm
‘voddns ewueuL] ‘6

JIom $859]
31 Sunyew UO OJUI PAJU
‘YIom gonua 001 1] '8

dioq pue ojut sredoy '/

28en3ue]
Aw a1 sodwoy ‘9

uoneonpa SI0K ‘S

dyoq 01 pouten
JE90] QUCRWIOS P

TeaA [[e Yiom
19000 Aul BN "€

ods 9218
10 91A15 1WIJJIT T

ejos
PO DYS N ]

asn 01 10N 0

TN pinoa |

gonux K194 11 94T 01

ajou pjoy 0}
pseu g3u j0u 5104 ‘6

uoyoIy Aur
Teall oq O IME M '8

19400 10 YoO] PAIN] 'L

aiqourmI
Io AAeoq 00], ‘9

SpaoU MO
11j 03 9218 Suoip, S

uns I9)UIM 10 TOOWId) Je
e{ ‘Surow £1red
armded 3,us20(] ¢

$50] 197 §199)J3 §IM07
Aisnp 10 Apnoy) ‘¢

Kep yoes smoy z-1
sytom ATuo udsaq T

souRuLuTew pue sitedox
1oy Asuowr paaN ‘|

§pa2U INo 10]
ylom 1usv0p udisaq 0

29481 nok
op swajqoad ulisap
jeyam :asey udsaq

gonwt K134 31 YT 01

nayl
11nq ‘s,0) Sunomsue
dyoy orom jmeM ‘6

sadpai 10 otmap
‘oyut 210U pOIN '8

Summeuren djoy
10 syred ‘sjod paaN ‘L

sandnisip ‘s AJ[ensn

M UDM APedl 10T Poo)
‘8uo] 001 83¥eL, "9

du
3158} 1,US30P PO ¢

Keme
11 MOI] “YOOO L, USI0P
POOJ S2WNAWOS {

280y ST} UI 189 oM
POOJ 31 Y000 11D €

suontpen pue
uayoIny o sdrIsig ‘7

11 3u1sn JUSPLUOD 23]
1,00p ‘a1qe1PIu

OWRIIP
g 9yew 03 y3nous
u9)J0 981 3,UB)

l2A8Y no4k
op swa[qoad asn
JBYM :3s[) JO Iseq

sw po1 A wey)
Ionaq sIomM I 01

WU IE 59K 8

10y pador |
1BYM JO 906 ‘AeNO '

Sunesy
0EM 10 A[mosn ] p

suoneeadys 467> 7
ON 0

1w suopeyadxyy

asnoy13 10 Sumpyays
pue ‘auo stp AN | 01

Ddsalqelpry g
(asnoquaard

10 Sumpyioys

‘dse) rejos 1910 9
N KNP OIS v

£1y81] 509
10 24038 suedoly ‘T

om
10590 11 “e[0s ON[ 0

.18[0S pUOIIS
¥ 3)I] nok PINOA

(penupjuod) aseqeie(] Ul SUOHSIND KoaIng

Am/xp 1589] 18

‘1&jow Q1 1589[ 1V 01

A[rep ‘10w g 6

IM/Xg
J59] Je ‘JAjomg ‘g

Arrep ‘0w 9 L

A[rep 1sourpe
*Tea /STUOW G 9

Am/xg
1589] 8 ‘1/0m 9 G

AMT > hjom 9

AMm/XT 1589]
je ‘A[uo Jourmng ‘¢

ow/xp
-Z ‘Afuo rowumg 7

ouy/x|
‘Afuo wumg |

Yom
1U520p 950 UK 0

as jo Kduanbaay
oum pue %0p< ‘01

Ele i}
Juios pue %04-11 '8

sum
SwWos pue %01-S "9

JuIn §59] ‘[90] 859 p
21q1318aN 7
QUON ‘0

s3uiasg [anyg

onj g3nous aaes
1,uso0p 1110 sAemAue

2113 8 148rY 01

3uoim
udisap 10 5104 ‘R

183 9M UM
Apea1joupooq ‘£,

Sumporem ‘Sur-snipe
‘Gunrmed spaoN ‘9

pooj
$315BM ‘8ARP ADNOJ
U0 J]qelpnm sif ‘¢

95T U [RUOSEdS pUe
mols s11 "dso nday j0u
INq 9PEW SASTWOL] p

eI am

poOJ A3 JOOO JUET) ‘¢
awmoy

U1 m9)sAs [B100S MO
0101 31} 1,US30P 3] T
JIom 1,Us20p 1] |
JuoN 0

231 3se3a[ nok op
jega :syoeduy 3aN

S$HIOM JejoSs
QO pue SUIN 01

139



240318 suedosd
B I p[aom 1 °0¢

asn
1,TOP SISILINSIM 159q
PUODAS AT SR, 67

a3e([1A sTp Ul
11 paou ogm ajdood oy
01 p3idjjo ) usem ] 8T

sot3ojoupa)
MIU I ITOp | LT

830p
11 pue swoned Ajurej

mo 1dn1stp 10N 97

) jo
00) UIA0 IO JolTur
Isnfpe o1 psaN ‘ST

Teak auo
o1 Josit JoJ Aed ‘47

ures| o3 Ases

3q oM 11 ples ‘€7

Jer) op ), ued
04s ‘AemAue woos
oY 189y 01 paaN "TT

pInoys
M IYI] 35T J,IOP 2M
os ma[qoid [anj € oaey

Arearyuopap "1z

smyiom Aq

poo3 sem STQ1 PO} 21om
9Mm §B 910 108 9\ 0T

poo3 1eq) jou

§1T10q ‘pood sem 11 pres
Joq3 19U 1IN0 25MEIdG
auo 108 ap 61

SIAJISIMO
Anq juom mq ‘An
0] poyse aIoM O 81

pres
Ko} wey 1300] Y00
01 3u0] 00) saYe], °LI

afenduey Amx uy
sodwar 103 pmom [ 91

dpy dn
~#MOTI0J 193 pInom [ G|

[3):279
§ Uet)) 210Ul )58 ‘P

Iredax pue urejuTEW
01 Aseaag ‘¢l

(psnunuoo) aseqeje(] Ul suonsond) AsAIng

udvaﬂo.—«>ﬁo
plogasnoy djsy "1

[000 TayDy dooy] ‘11
ayouwrs 20npay ‘0]

mpmp
M 1Fes o 6

2q p[nom Aot pres Aot
eyYm Jou ore sdun], g

Teok [ oM L
Kep 1od reomr
QU0 TET) 2JOW ‘Tred

11 e 210w 00D 9

Kouea
SIOW 9)eq/jo0) '

po=]
M PooJ I YooD ¥

[onj 94BS '€
Aouowr aaeg ‘T

Ty Ul
}I0m PUE OUIT) 2ABS ‘|

***JOU S0P }] :1dW
you suoyyvidadxy
J10 syaperdwo)

140



| abed
g A 8 ot 8 |8 (L oL oL |8 8 oL oL |¥ [2 |0l ot i v L {8 ¥ 2 |v |ss|¥ [L |L [reswebouyd
0Z L9 8 ol S oL |0l 8 |8 19 oL oL oL |8 OL 0L (¥ |2 oL (oL ¥ ¥ jL |8 e (2 |v |y [t (L [resweboud
Ll |8 9 8 S 8 ol 9 19 19 8 oL [0l |8 oL ¥ v 12 8 8 |9 8 L v ¥ |€ |¥ [OO[F {1t L [resweboud
02 el 19 3 8 ot 8 |18 |S 9 oL |0l |8 ot ¥ ¥ {2 0L |6 oL 8 L |¥ v |2 |¥ |ddl¥ |t |L [resweBoyd
8 L |8 S 8 9 8 8 |Z 6 oL oL |8 8 |4 ¥ (2 oL oL oL (8 L ¥ ¥ {2 [¥ |00y |L [L [resweBoyd
8l |9 € 4 8 AN LA 9 oL |8 8 8 OL |¥ |2 (ol (oL joL.i18 L |+ € |€ [€ |[NN[¥# L [L [lesweboyd
S¢ 19 4 4 8 yolvr oL 4 oL 19 8 8 oL |¥ [2 oL |6 |9 8 L v e ¢ |g lwajp [L |1 [resweBoudy
9 Ll L 9 £ 4 8 y 19 L 4 oL |8 8 8 2 v |2 0L |2 oL 8 L ¥ ¥ Jz ¢ [Ty [t [t [msweboyd
[t 9 € 4 8 y v |y 4 8 9 8 8 14 b |2 (0L |8 |olL |8 Ly [e ]2 [& [y L [L [resweBoyd
Ll 18 9 Z Z 8 Z ¢ |S Z 8 9 8 8 oL ¥ {2 [oL JoL {9 8 |l |2 g |2 |2 rrly [t JL [resweBoyd
8 € 4 8 2 |2 i+ 4 8 |4 8 8 OL |+ [2 ol oL |9 8 |l |2 g€ (2 |2 Ny [I |1 [sesweboyd
I3 9 4 4 8 2 [0 |¥ 4 oL |¥ 8 8 Z b |2 1oL |6 oL |8 L |2 b |2 [Z2 |HH[y [L |1 [zesweBoud
0e 9 Ll L 9 € 4 8 Z 12 |€ Z 8 9 8 8 14 v |2 0L 8 ot 8 |L |2 g |2 {2 |99+ [L ][I [|resweBoyd
02 {1 8 9 Z 14 8 Z 10 |1l 4 8 8 8 8 4 v ¢ 0L 16 0L |8 L 2 (€ (2 |2 |y |1 [l |esweboyd
9 € 4 8 ¢ 10 11 4 oL |9 8 8 14 v (2 0oL |6 oL |8 L j2 € |2 12 |33+ {L |l |esweboyd
Z € 14 |4 ¢ |2 | oL |2 9 8 8 OL |8 [¢ |OL ot oL (8 L [8 & 12 |L jgajt |L |L [lesweboy)n
Z € Z 4 ¢ |2 |l L 4 4 8 8 OL |8 |2 [O0L |oLjoL (8 L [2 & {2 L |20/t |L |1 |[lesweoyDd
88 LZL gl 10 € 4 14 Z 12 |t 1 Z 9 8 8 Ol [8 [2 oL fotLjot |8 L 12 |¥ (2 |L |sg[L |t |L [resweBoyp
v 0 € 4 14 Z v |S L Z 4 Z 8 OL {8 |¢ 0L joL ot (8 |t (2 |+ |2 L |wvlL [L |t (smesweboy)
Z 9 £ 4 Z Z 12 16 L 4 2 9 8 Ot |8 |2 joL joLioL i8 L 42 ¥ |z |l ZlL L [ [resweiBoyp
A SZ ¥ € 4 8 2 |¥ 18§ L 4 ¥ 8 8 oL |8 12 ot 6 |oL 8 L 12 ¥ e |l AL L L [teswePoyd
X 9 Ll 18 0 Z Z 0 ¢ |2 |g i Z |4 9 8 OL |8 |2 (oL (2 oL |8 L |2 ¥ (2 1L X[t [t |l [desweBoyd
M 0Z 191 |0 4 Z 4 o o |t i Z |4 9 0 9 9 |2 0L oL oL [8 L |2 ¥ 12 |L ML L | [sesweBoyd
A Ll 19 4 4 4 Z ¢ |2 il L 4 4 8 8 Z 8 |2 0oL |2 jot 18 L 12 ¥ (2 L ALt L [L [teswelboyd
n Ll )2 9 0 4 0 Z 0 |0 |6 L 4 Z 4 8 4 8 [ oL |6 |0l |8 L2 ¥ |2 |1 Nt L [t |resweboyd
L 9L 0 Z 2 o] o |0 |s L 4 Z 4 8 |4 8 {2 [0t Z 0L [8 L |2 ¥ {2 |l Lt 1 L |resweBoyd
S A 14 4 Z 4 ¢ 2 |8 1 [0} 4 Z 8 OL |8 |2 (oL {2 1oL |8 L |2 ¥ (2 |L S[t [t i1 |resweBoyp
d 02 4L 19 4 4 4 4 ¢ |2 |E L 4 4 [¢] 0 9 9 |2 0L |6 0oL I8 L 12 [¥ |2 |L YL L L |JesweBoyd
[e) 8 14 4 0 4 0 |0 IS L 0 0 8 8 Z 8 12 0L 16 lot 18 L {2 v |2 |t Ol {L |l |sesweboyn
d L)L 0 L 0 Z o |0 |€ L 2 14 9 8 4 8 |2 0L |6 (oL I8 L |2 ¥ lz L dit L |IL |sesweboyd
] Ll ]9 0 4 4 4 ¢ |2 |s L Z 4 9 8 9 8 {2 oL £ ot 18 [L |2 |¥ |2 |L O[L [t [L [desuweboy)
N 8 4 Z 4 0 Z 12 |¢ L 0 4 0 0 14 8 (2 oL |6 ol 8 L |2 ¥ |2 |l NiL L L jsesweBoyd
W 4 9 0 4 4 0 ¢ 12 |t L 4 0 0 0 14 8 |2 0L (8 oL [8 L |2 ¥ (2 |L WL 1L |1 [deswelboyd
1 L |8 0 4 4 Z 0O |0 |6 Z 0 14 € 8 14 9 [¢ oL 16 1ot (8 L {2 ¥ |2 |l L [ ju [resweBoyd
A 4 4 0 4 0 (2 g L o] 4 € 0 OL |9 12 1oL |6 (0L 8 (L {2 ¥ [2 |l AL L L [teswelboyd
r Z 4 0 0 o |0 |l L 4 Z 8 8 9 8 |2 0L 6 0L 8 (L |2 ¥ |2 |t riLoJL L |tesweBoyd
| 119 A 0 4 4 4 o jo |t L 0 Z £ 8 oL 19 12 ol 2 oL |8 L 12 ¥ j2 |l L [t |L |JesweBoyn
H 8 0 4 2 0 o |0 |L L Z 2 € 0 14 9 ¢ 0L |6 joL 18 L |2 ¥ |2 |l HiL L L lesweboyd
9 02 |4 8 € 4 4 Z ¥ S |4 Z 9 9 8 Ol |8 |2 ol ol oL (8 L 2 v |2 |l 9L [l {L [Jesweboyd
4 9 Ll |0 4 4 0 2 |2 |E 4 0 0 9 8 v 8 (¢ [0l oL |oL |8 L2 ¥ (2 L 41 L L [lesweboyd
3 4 4 0 2 0 (¢ 1§ L Z 4 € 8 9 8 |2 0L (6 (oL [8 [l |2 |¥ |2 | 3L (L [l [tesweoyp
a 8 4 9 0 4 4 4 ¢ ¢ ]t i Z |4 4 8 14 8 |2 ot |6 1oL [8 |l 12 |¥ |2 |l a(L [t [L  jresweoyd
2 02 I8 Z Z 4 0 0 |t L 4 9 9 8 14 8 (2 oL |6 oL |8 L |2 ¥ {2 |l O[L L L _._mwtm_mocu
d 8 8 £ 4 14 ¢ |2 |6 14 4 9 8 8 4 8 (2 0L oL oL [8 (L {2 v |2 | gL |l _P Tmﬁtm_moco
v 4119 L 0 4 0 4 0o o |t L 4 14 0 0 |4 9 |2 oL |6 oL (8 L |2 ¥ |z |l Vil |1 _F Tmme_mocu
ALNI + LONELONIZLON L LON| $SANZ| D3| MIS| SM ¥S pdxa|Aes) :QISNSNOILOIAI AONNTTIOA| HINIEYIAISYALRN R13N413n4] 2 L {L LM [13d[amlans iNddow LZ_UE_I\UT‘_S_ JOVTIIA

AoaIng s,198) Wwoy aseqere(y shanung aBelA 1| aseqeiea

141



[aV}
Q
o

&

v2 vl 2L 9-S-0-Ya
9-5-0-4a
O-S-0-4a7
9-S-0-4a
9-5-0-Y4a7
9-5-0-y37
9-5-0-497
9-5-0-4a7
9-5-0-437
9-5-0-4a7
9-5-0-4a7
9-5-0-4a
9-S-0437
9-S-0-4a7
9-5-0-4a1
9-5-0-491
| o5-5497
9-5-0-ya7
9-5-0-4a7
9-S-0-4a7
riesweboyn
rieswelboyn
tieswe|Boy)
Liesweiboyn
rieswe|boyn
riesweiboy)
Hesweiboyd
Jesweoyn
JeswelBoyn
Jesweboyn
JesweiBoyn
lesweboyn
JesweBoyn
JesweBoyd
Jesweiboyn
Jesweboyn
Jeswelboyn
_mwtm_moli
Jesweifoyd]
Tmncm_moc&
[resweBoyd
| reswiepoy)
| lesweiBoud
[sesweBoy)
Uy JL I |esueBouy
1DYd[HkTIA 39vTIA

.

I FZ|0a |[Ola|nl-

—

Wi |
<+ 00

L1

L1 8 4

—

O[O0 |w[o|w|w]w

Sl 9 L

—
—
—
@
—

(o]

L1
02 /1

o

CoBEa S ET-R Y- o B I o3 [T-3 Eonl PN NG PN 08 1YY
-

o
—

o
—

T |0joloit]o|o|riv]o|o]¢

w

w

L
4
L
L
4
0
L
L
L
Z
4
L
L

T o (N[NNiN[aiN (S [t [l oo |«

—

—
—
—

bl L1
¥l 8 L

~

A
0z ZL S 8
9
14

clCjolO0fwiu 0Tl |~/ iF|z|ola |[Oxln|—

g2

oooouokouovuouowuocowwowowwuovvv

[+
gg(mUDwu_(_’JI

NOOO’)NO’]O&D@!\D@I\NO*"O’)O”OO”O’OG}
—J—

@O (W] io|0O|w

&

Q.
mmmmNNNNNNNNNNNNNNNNNNNN

aouowaowwwwwwwcocowuouowwwaowaoww

8
s

Lococ.ococomcomwNcoc.ov-Ncac.ococokov-Nvmcom

o
—

NNN]
W
m
I il
rrr]
i
HHH 0z Jit

NNN
alal

o
—
QODQO(D‘D(D*"V‘V'mﬂ'?wQOﬂ'tDLDﬂ'ﬂ'NN?NV'(DN

e A A Al el g (XY (E-F (=) {3 N ) I3 £ £ oy Rveg Ry By ey gormy 1o PY v 708 7
~+

~

QD‘DDDQD(DQOLD‘.O‘.O‘.OO‘D‘D(D(DLDCOD‘DQD(D@‘D‘D
v—wwoowcomwvmvwvwwvvwwvwwvvmwww

~

A

o
(o]

vv—vvwww«ooommmuooowmmmmmcommmwmmv—w

ool (o~ |o|o[Nolvr]slaln

o
—

kaLDv-kDLwa(OLDLDv".Dv’LDvLDKva’QDLDLD(DLD*)‘!?'NLDCDLD
o
—

Z
2
Z
L
4
L
L
4
Z
4
4
2
4
4
4
Z
4
Z

o
—

oL |8
oL |8
oL |8
ol jot
oL |oL
oL |01
ol ol
oL _JoL
ol_[oL
ol [oL
oL |9
oL |9
oL |0t
ol oL_lot
9 Jot loi g |9 9
At 2dWik ddil| ¢ONN [T104] ¥INIFV3aTSuALeR ZTaNa13n4] 2L L L8 Bns g

o
o
o

Looou:oowvwwwwvvvwwwwwwwwwwwvmmvmvcooo

o
o
(o]

—{—_

EEE] A 9
333 02 |4
qaag 02 I8l

N~

ol
o]}
(o]}
o
oL
9
oL
oL |ot
]}
ot
8

<
—
(=]
—
(=]
—

<+
o
—
[}
o
—

o
a
(o]

o
(=]
(]
()

848 /3
vvv 02 /1
2z EY4
AA 9 8 L

o
—
o
o
(=]

— e
o
—
OlofwiCjofw|/o]ojw|o|jv]o|o

——
N~
(e}
—
(e}
(e}

o
—
VoI ioio[Nnjojnfwio|s |« [olo[wo

pt
—]—
o
—

o
—

—
o

MM L1
AA 02 |gl
nn L 9
Li

EAINI ¥ LONJE LON|ZLON] LONILSONZ | D3y4| Lawe| Sm us

o
o

[§3)

[83)

[87)
V’*"V’ﬂ'*"?‘!"??‘?!"!"?NNNNNm

o
—
[=e]

o«
@

.—.—.—.—.—.—.—.—.—-——.—.—-—.—-—-—.—-—-—mNNNNNNNmmNNNNNNNNNNmmNNNN

mmmv-mmmv—v-v-mv-v—vmmmoommmmoo«nmm-—v—vm-—vrv-v-v-v-vmv—mv—vv
NNNmmNNmmNNmNNN-—-—mm-—-—-—r—mm.-—-—-—-—NN-—-——NNNN-—.-—-—N-—-——NN

mmcncomcommcommcocomcommv—mmmmr\v-mvv-vmvmmvvmmmmmvﬂ-mmr\m

couocococococooouooococouoooaovv—xrvvvwoomvovooooocoouoowoommv¢m
@

vv—vvvv—vvvv—mmvvvwwv-vrkokoc.owwwwwwooooovwocouowwwv—ww

o
—
<rcoaoaoooaooooouoooaooovwrvuooocouowwvvrvvvv-vov
—
vwoovvvvvvcooomuooocouooouocouououo

QD‘.OLD‘.O‘D(DO‘DO‘D‘D‘DOO(DLQ(D
—
D0 (0|0Olo|o|/o|w|o|olo|o]o
—|—
o
—

4
4
4
Z
4
4
Z
Z

o

—
Vi |an|o

()

Smmmmmwwwwwwwwwwmmmmmwwwmwmmmmmmmmmmmv—mmmmmvvv
= .

%wwmeCOOO(OlDOCDCDOOLDLD

4
4
4
2 ot
2
4
E)

=
w~lnlolnina~ole
©
[=)

o
—
QIO 0 (o|(oin{o

sJ

skanuns abepia @t aseqeieq
(penunuoo) Koaing s, 108 wolj aseqeie(]

142



¢ abey
Ol 92 S Z 4 4 |4 ¢ |2 |9 JA \4 2 8 9 b 8 10 |0 L b ¢ |9 e L s 0|2 [9 € [l-4l~dnysH
N Ll |8 9 0 4 14 0 |0 |2 8 4 0 8 9 14 9 [0 |0 0 |¥ 2 0L |€ (L |S N[Z |9 1€ [1-ul-dnysH
W 0z |2 4 b b4 2 v |s b 9 4 8 g 2 9 L o v |¥ ¢ 18 € 1€ |s WiZ |9 [€ [L1-ui-AnuysH
7] el Iy b 9 8 9 (¥ £ 2 9 |2 9 g 14 9 L |¥ 9 ¥ Z ot g |g s 12 19 [€  [L-UL-¥nysH
A S ¥Z |0 0 |4 9 y 12 |2 14 9 14 9 8 Z 9 |0 [0 S 2 2 18 g lg |s Al 19 |€  [1-4Ll-AnySH
r L 9 9 0 4 14 ¢ 2 |¥ 6 8 4 0 g 14 8 10 |0 L ]2 Z 18 v 12 |§ 2 |9 € [L4L-anusH
| §2 02 |9 4 14 14 y v € 6 8 4 0 g 9 9 {10 |0 S 2 2 19 ¥ 12 IS {2 19 € [1-Y1-dnySH
H A A 9 14 14 9 14 14 4 14 9 14 0 9 8 9 L 14 S |2 Z |v v ol S H[Z [9 € [LlUi-AnySH
9 9 14 S 0 Z 14 2 |2 9 8 14 14 Z Z 9 ¥y [0 [0 £ b Z |8 Z |l |s 912 |9 € [L1-Ui-AnySH
4 S 02 |8 8 b 9 8 9 ¥ | 6 8 8 Z 2 14 y 10 {0 vy € (8 (2 |2 |9 4i2 |9 |€  [1-Ui-AnySH
3 8 LU 19 b 9 9 9 v € 6 8 |2 b4 2 8 L2 S v ¢ 19 2 |2 {9 3(€ |9 |€ [1-Ul-AnYSH
a ve |8 2 0 2 4 2 {0 ¢ 8 4 0 2 b 4 9 |0 |0 L |y 2 |y g It iy giZ {9 [€ [LY1-3NYSH
0 €2 |22 |8 € 14 4 ¢ (2 |2 14 14 8 2 b 8 9 |0 o £ |v 2 v e L |v 312 |9 € |1-41-ynysH
8 8 L 19 L 2 \4 2 12 |l b 8 2 2 2 b 9 10 |0 0 |¥ Z 19 g g |9 8l€ |9 |€  [1-Yil-AnysH
\i S 8 9 1 2 14 ¢ (¢ |2 6 8 4 2 2 4 9 [0 |0 [ 2 19 g g |9 VIE 19 € (L-UL-AnysSH
XX IANRE] |4 14 8 9 19 |s 8 14 9 2 0 8 ¥ [L 19 ¢ |8 € [0 ¥ |2 |§ ixx|s |2 2 9-S-0-490
4 9 14 14 9 9 I+ S 8 14 14 Z 0 8 y L |9 Z |8 € |9 v |l S MMIS 2 |2 9-S-0-491
I3 9 S 9 9 8 18 | L 9 9 4 0 8 v 12 |9 v i8 2 v 2 JL IS [M]S |2 |2 9-5-0-ya7
9 9 \4 14 ]! 9 v |0 4 9 8 0 0 oL |2 12 ]9 2 ¥ Z (8 L |2 ]9 |nnjs 12 |2 9-5-0-4a1
8 S o] 8 oL JolL 8 [0l |2 6 8 9 2 [¢] 8 9 |2 |¥ 6 b L {2 |0 2 (€ |9 1LIS 12 |2 9-5-0-4a
L 9 9 S 9 8 9 (8 |6 9 9 9 4 0 8 9 2 |8 L |8 2 I8 € {2 |9 Issis 12 |2 9-5-0-4a7
02 6L [0l 8 oL oL oL |0l |6 oL |8 9 0 0 oL 19 2 |8 Z |8 £ I8 2 12 |9 Hyls 12 |2 9-5-0-4a]
A ZL {0l 8 ot (ol 8 0L {9 € 9 8 0 0 oL |9 |2 |8 L |8 £ I8 2 |2 |9 |ools |2 g2 O-5-0-U97
9 L 9 S S 9 8 |8 |9 14 9 o] 0 0 oL 2 |L 18 2 19 L 12 {9 2 12 |9 dd|s |2 (2 9-5-0-4a7
ZL |9 S 9 9 8 |8 3 £ 9 8 0 0 oL |2 L |8 2 |9 L 12 |9 Z |2 |9 |ools |2 2 9-5-0-4a
8l L 0 8 0 oL oL joL |2 6 8 9 8 8 9 y |2 |¥ Ly ¢ 0 £ € 19 v o2 |2 9-5-0-4a7
12 (€2 |9 8 8 oL 8 0L |2 6 8 8 8 8 8 9 12 ¥ 8 |¥ 2 |8 (g |2 19 v 12 |2 9-5-0-4a7
2L 9 9 S 9 ol 8 |8 |0l 8 9 9 8 8 9 9 12 |2 LY Z iy € {2 |9 v |2 |2 9-S-0-U4a7
ol 8 oL |ot oL oL |2 6 8 oL [oL 0L (oL |9 |2 |+ 6 |2 Z |oL g (2 |9 b 12 12 9-5-0-ya
S 02 |9 S 9 9 9 {8 0L |Z 9 0oL |8 oL oL |9 |2 |2 S I8 € |oL € (2 |9 v 12 iZ 9-S-0-4a
Z 02 ol 8 oL [0l 8 [OL |0l (oL |8 8 14 9 8 9 |12 ¥ 6 |v 2 9 v |2 |9 £ 12 12 9-5-0-4a
L 9L |9 S 9 8 9 8 £ 6. |8 9 9 9 9 vy 12 |2 S [2 2 o v i€ |9 £ 12 |2 9-5-0-4at
€l 9 ol 8 8 o] 8 [0l |6 8 8 8 14 9 8 9 12 |¥ 6 |2 Z {9 L 12 |9 £ |2 |2 9-§-0-4e1
14 € ol 8 oL oL 8 [OL |6 oL I8 9 8 8 8 9 |12 |¥ L |2 Z 8 i€ |2 |9 € |2 |2 9-5-0-ya7
9 S 9 8 9 B8 [Z 6 8 oL [0l |8 8 by |12 i+ 9 |¥ ¢ 9 |2 | |9 £ 12 |2 9-S-0-ue7
9L |9 S 8 8 8 |8 |6 6 8 9 0 Z 8 9 (¢ ¥ 9 v 2 |9 12 2 |9 € 2 |2 9-§-0-4a7
ol 8 oL |ol oL |0l |6 oL I8 oL |o 4 8 9 12 |9 S v ¢ 18 [2 |z |9 £ |2 |2 9-S-0-4a
S¢ 9L |9 S 8 Ot 8 |8 |6 ol |8 9 8 8 9 g |12 |9 S ¥ 2 b 12 {2 |9 £ 2 |2 9-5-0-ya7
SZ |8 4 9 o]} 9 v |2 L 9 14 4 Z 9 9 Il ¥y 9 |2 19 g (L |s 2 e 2 9-5-0-491
Z 8 A 8 0l 8 |0l |6 8 8 oL |2 9 8 9 2 |9 6 |V Z oL iy {2 |s ¢ |2 |2 9-5-2-4a
A 9 14 4 ot y v |4 6 8 b 8 9 9 8 |l |2 S v Z |8 ¥ {2 IS Z |2 HN _ 9-§-2-u97
X 9 14 14 ['I P iy 19 9 8 9 Z 9 9 8 12 b 6 |2 2 {9 g |z |s Z |2 _N _ 9-5-0-497
M 9 £ Z ol vy |2 |0 oL |8 9 oL |9 9 8 2 |¢ S |2 Z 19 g {2 |Is 2 |2 _N * o.m.U.cwq_
A 8 S 9 S 9 9 9 |9 g 4 8 \4 Z 9 14 8 & |¥ 6 v < |y iy |2 s ¢ |2 |2 9-S-0-U9
n 9L |02 |9 S 9 14 8 19 |Z 9 8 9 2 9 8 8 |l P v |2 ¢ 18 ¥ jz s Z |2 12 9-S-0-4a1
ANJ CLON|LION pdxa Aes) | edulj zdwit} odii| 2NN [T04] YINIEvIaISYAL RN Z13N41En4] 2 13 ans DOW DYd JOVTHA

(penunuod) Keaing s, 1osn woJy 3seqele(y

skaning abejiA 1| aseqeieq

143



4 abeg

9l

—

ol
ol

nges
nges

Ol |
—

ol
0l

nqes
ngeg

WO (O

Sl
SL |8

wejed
weled

w

—
Q|WwiIw]|w

—
@

wejed
wejed
weied
wejed
¥nids
Anuds
Anuds

0¢Z \4 9 2 ol

@

—
o]

DN F O | O|O|0|

o
—

D<o |0 wjiw|{<iolO|D
w

Q|0 |Of®
- -

0Z ol
0Z |0l
0¢ ol

ol

—
@
—

[}
@

(@}
o
—
—|—
—f—

Amdg
Anuds

Z 9 92

0z |4 Anyds

Ll g Vi 0z Amids

Ll 18 ymuds

6L |41 Anaids

Amidsg

—_

QW00 [+ [+ |v|wlwio|o(oio|o|o{o{o]loiw|wiwls

104Ny

9L oysnyd

I <o OO0 |wiw{OlT|_
M~

9l

—_

J04snud

144

104snyd

22 ousnyd

ousny)

— |-
—_l—

SZ

10Usnuyd

—

oysnuydy

—_

10Usnyd

IOV |V |V IOV |wlw|ww|w|w|olw
Q[OIO{< || O[O0 0|0 [Ww{w|<t|<|w0

J0UsNUD

Ll 18 L

(@}
—-
o
—
-

10UsnY)

(@}
(@}
—

lousnyp

~
<+
-
~
[=e]
o
st
(]
—

oysnyy

w

04SNy

NNV IO | [T | O o (I |njunininisianjnnn|niv o~ (N lo]e i ]

o
—l—-

o
—

oysnupy

§Z |St

w0
—

oysnyy

(o]
—
—|—

oysnyp

S¢

o
—
—

04SNy

(||t (S [t (|| ittt [N [nininin | nin]joijio|jvic]loleirmanInN]]~

22

o

loysnup

NN NN N AN [ e i e[ Tl [ e= T sl [evfes e (vl = [ =T foa [ on (e

22

<

104snU)

T,f..v_::wl

12 1-YL-4NUSH

[L-4L-¥nysH

OONNNmmw<rmoowmmo¢<rwcoco<rvcommmm<rv-mmmaocoxnoocococomv-mcocov-
OONNOkaDLDkaDOOLDkDOva‘kD(DOLDLDOKDLDKDKDvtrNNQDCOCDCDGOCO(DOOOKDCDKDN

-
ww<r<r¢coooowwwwww¢wwoowcowwoowoooo<ru>gownocoooocooowco=r<rwcooov

e e Juue

=
NOOOOLDOOkDLDLDLDLDkaDOO(DkDLDLDLDkDLDLDNtrNNNONCOCDNNNNNOONNNN
OOOOOCDLDCDCOLDLDLOLDLDLDOO(D(D@CO(D(D@@(DCD@NCDONCOIDN(D(DLDLDKDKDCOK)COCD
vv-wu:wwwwwwwwwwwwwrwwrwrv-vwwrvococogooowcooooocococooowwrcowww
Nv’¢NNN¢NV¢¢¢¢<’¢N¢v‘NNNNﬂ-NNNNva’v‘v‘oOthrv‘ﬂ'trtrv‘NleDV
NNmNNmmNmNNNmmMNNmmmNNNmmFNNNNNNVVVNNNNNMN¢VN
(DCO*CD(DCOV)‘NCOO(D(D(DCOKDNOKDLDCDCOCOKDLDKD#-%’(D&D&D(D&Dﬁ’v‘OCDCOCD@V&DCOCDCO(D
mvmvaNNNNommommmmmomommommmmvmmvv--—NONommmmom
aldizin|-idio|o|ofw|w o]z _|s|«|alZiZzlola|dlc (v |<|olololww oz _|sl<dalola]w|w{<lololo
mmmmmmmmmmmmmmmNNmmmmmmmmNNNNNNNmmmmmmmNNmmmN
wwwww¢¢v—vv¢vvvvv¢v-<r¢<rv-vv-vNNNNNNNNNNmmmmmmmmmm

N|O T < | F0I0 ([O|@ |0 [0i0|s ¢ |O|wiw|o|0ojo|wjow|oiv|vinjo|widtio|r|r|olojv]v]o|olo]s |+

FTiININNS N[O Wiw o |00 |ojvwivinlviv|io|o|o|w|lov|o|o{o|r|w]s|s
— =

WiVIV|O|[O|OC|Ojw ||
—|—-

@ | — |~
=
NN

*mwb-gh-x::mz
le J1-uL-angsH
WLUNIDYd[HKIAL T 3ovTHA

gOONVNCD@CDLD@OOCOCDOLDLDCDOOLDLDO(DCDKDKD!)‘!!’*"(D&DcowwcoowONOlDkaﬁ’

—|=
o
=
glo|o|nlvjn]wolo]olwoo]o|vin|cjv|v|o|o[olv|olo]le

x

o
dfwl—|o[m|ml+|eo]|n+[v
b I ey

o4
[ee]
5
vl

Z S
b 9
4 9
4 9
4 S
4 S
4 9
14 9
4 9
4 9
€ 9
€ 9
€ 9
Z S
L S
4 S
Z S
L S
4 S
L S
0 9
0 9
4 9
0 9
0 9
9 9
9 9
0 9
0 S
0 S
4 9
4 9
4 9
4 9
4 9
4 9
0 9
0 9
4 9
4 9
4 )
4 S
0 4
0 4
0 S
4 ol

R Led i =d = el N e L N N A L R (NS [N e E N P e R N N e e N e e N N N N I S I S Y e S I N S S N = r N N e

NN | ININJO OO [NIOC | (OOl [ajginin|No|o|lo o ||oin[o|~Talo

Za_dccm)—(cﬁUDuJLL(.'JI_—vMJIZOD.O

L LON{{SANZ | D3y |LIwie| M ¥S AU DdIWI| LANNTT1I04] HINIEYIAISHA

>

PLONELON ngasnd SN LIAN3Y aIm dd

9

s)

(penunuod) £oAIng s 19s() WO ISBEqRIE(] skanins aBeliiA 11 aseqereq



G abey

Ll

w

Rosay L

—

—
—

AasyyL

<[+ (w0
©

S¢

«©

Kasyiy

—

/2 |61

[}
—
(=}
—
p=i

Aasyiy |

—
pg

b 2L vl

o
—
o
-
—

Kasyuy

—
P,

o
pust
o
—
— [~
—
— | —

KasyiyL

—
—

1

<o
(=}
—
—

Aasiiy L

—
—

o
—

Kasy .

—
P

O (O [ |00 {0 | 00|00 | {0

(o]

Kasny

—
p.

Kaus

o
—

Aays

o

[oRIN-R -4
—

92

o
—

Aaus

Aays

o

52 Aays

o

92 Aaus

o

Aays

o
—

—
—

Lays

o
—

WO |w N

22 Aaus

—
~
—
(=}
—

QIO [N (NINIO(O [ |oliNn|N|[Oio o |w

— -

Laus

o
—

44 A01S

A01S

3018

v|oinr[n]o|olo|c]o]o|o[wlo[o[o]o[o]o|o{d|wo|w
RN SRR A R IR R R N A DI A A A

(O[T {00 |DWOI0|F|0|(DIO{W|w0|©|w©

¥l 101

—

1015

A015

w
[CoRRt-RE.o R g [-eRE R g [N R o

0

4015

A01S

—

%015

——

401S

gl bL |9 € owbeig

—]=

owbeis

LW VIOO|V|W[E|N|T|F|FiOW|o|o|jo|w|w|wis|(+|wiviv|viv|[w|w|w|oio]wt

owbeig

—t—

0¢ L ¥ €l

— == OO|NINIO |- [l N NN~ -l N~ o - e[~ = o

owbeys

(%]
o~
0OV IVIVIOIVININITIV Dt |N|[CiIo|wiw || |wlw|w|wv|w|w|wlo|olo]olw|o

O . e V2
v ot Jei L

owbrms
ouiielg
ouibers

=
l—

i
'

L1 19 L

—

nges

nges

nqes

¥ |21

—

nges

9 S Ll |6l nqges

21l nges

i iT (O N[OINN[TIoiole T INiTIolvloirin|jo(s|o|s i Tlo|(oiv|r (o[t [olo|oiololo]lo]s|w

o
o~
™
WV |0 |O (T |Clwjwin

9l b A

Nio|lnio|Cojoio|joinlo|o|N|jn|aic|anfo[o|w|o]o|lolo{o{ojo]oicnicnio ol

6l

Lnr—mNd)deﬂ'r—r—NLDVN-—NLDI\MLI\NMLD?IDMQDO’]I\FUOCDQD?mwmmommmﬁ'(\l
O |NIO |0 | W || O |w(viv|t (s (o<t |fojo|s|ojo|o|r|olv[o|viv]wlvic|[c[o]olo [« ]+
o
—

Ol—i—|O|l—|Nn|N|N OO

<
o~
~N
@
o
(o]

nqes

wlwlolz|_|olxluiFl<ioivjaluiv]ojgolololululolz|_isldlo|ololule ozl |Siclololo]w|w o]

mmmvmma)N'\NNEmmmmr\:vwv'mv-mmmmv-mcooovmmmmmmmmmwcomv-vv
TOITIO|QWIVIVIVIT WiV |N|F T OV |t iwitit |||+ oio|oioolofoiolcn]cn]o]o|oiolo{o|w|wlo
ﬁ'v‘v‘VNNNKDLDNNiNNNNNN?V?NN?Nﬁ'*fN?ﬁDLDV‘?N#‘V#‘N#‘NNV‘#‘??N
QOO VICIO IO O[O |t |T D IOIO|C|O|o|{tiw|ojw|w|t|w|irioin|onjvlv|[cjo|o|olo|wl|olo]o|v|r|o|o
vmmvv—vvmmmvmvvv—mmmvvmmmmmmmmmmvmmmvmmt\:mmmt\:mmm

NN-—Nmmmmm-—-—-—r—mmmt\JNmmN-—c—v—N!—NNNNr—-—mmmmNNNNNNNNm
u-aLnn.nmmmwmmmmmwwwwmwwmmmmvmmwwwwmmwwmmwwwwwwmmw
NNNNNNNNNNNNNWU\U\V}V’)NNWNNWNNMMMmNNmmNNmmmmmmNNm
mmmmmmmmmmmfmwmwwmwmmmmmmmmmmmmmmmmmmmmmmmmm‘mm

!
H
B)
E|
3
a
o)
g
v
r

|
H
]
k|
3
[¢]
2
2
v
r

|
H
B]
4
3
[¢]
2
2
v
9
k]
3
a
2
4
A4
W
1
A
r

1
H
9
d
3

VIO NN 00O T |Oitiniw|rito|N|t(wlo|o|w|ojnitin|jvic]als|oviojolvitlalalan|a|o|oiw|wlo
NNNNNNLD??ONOONNON??NVNNNN#‘NQ’Q’Nﬁ'?v’ﬁ'vﬁ'NNNNw?NNN
NNNNNNN?VNN'NNNNNNNNNNNNNNNNNMmNNNNNNNNNNmmNNN

TONITININ|O|OI0IO|Cin|o|wiT N[Ot {wiw
wvvvvwwvwvv:‘moovmwmvmwwv-uov-v—v
r\r\r\r\r\r\r\r\r\mco;cooomcocommmmmmmmmm

OO |W{WIW | WO

*
|
*
[ nges
_
|

ol oL oL |ol

o

nqes

>
z

@ooomvmwrwrv-woo‘:oaowvowmwxrwvvcovwcoaowaowwowwwcoaoao

x
LY

XLDO?(DOLDLDOGJOO'@@LDVN?(D????
Wit lm NN i~ :n

Er—
2
)
i
wr
>
o
>
.

PLONELON|ZLON|L LONIZSON2Z| DI | LIWE| M YS s) | £dwit]2dun L adiwi[:aNN104] Y INIEV3aISYA 21

—

REDJNEL:]

5

HNS Ndd

o]
b3

UNIDYdIH/O AL 3ovTIA

skanins abe|lia 1| aseqeieq

(ponunuoo) A9aIng s,1980 woly Iseqeie(]

145



9 abey

q 8 |9 o o i v 1o [t Jot 18 Jo Jz 19 19 v [2 ]9 8 ¥ [9 JgJo v [e [s | 2[s |s ez [ oxdolain

g TRE 2 |z ¥ v [2 ¢ Jorjo |+ [z 19 s v 2 ]o 8 ¥ |9 2 o (¥ [¢ [s | 8]s |[s Jzz | oxdorain
vigl |9 v |9 EEE v 9 /s [8 [9 |+ [z [8 |8 [9 [z I¥ 8 v v lzls v [t is | viz |s |zz | oxdosin

al 6L 19 0o 9 |t v [0 s ¥ [9 1z 2 I8 9 I8 I [v v v (v [2ls Jv [L ¥ [ alz s [tz lodses
ojoz |8l /L (¥2 |9 e 19 Iy v 19 e Jo v ¢ Jz 8 [9 18 [z |9 . 1w v [z Jo g jg |s [ oz [s iz lodses

g 12 10z 8L |9 v 9 [t v 9 ¢ (v ¥ Jo Iz [8 J9 [8 [t |¥ 9 ¥ ¥ J2 19 v it | glz |s |12 fodses

v EEE sl g ¥ 19 ¢ (¥ 9 Jo |+ [8 9 8t I¥ v v v 20y vl |s | vz s [12 lodses

3 9L /L 19 s 8 Iz 8 |3 |6 L 19 ¥ I8 [8 v l9 jz i+ L v v ey e [e 1o 3le (9 [oz JEE)

a sz J9l o s g Is g |8 o L J9 ¥ [z Jo ¥ Jo lz2 I+ L v v 2 ]¥ e le ]9 | alge {9 Joz PN
2 s s TIE vy 19 v vy 8 [+ ¥ 9 v 1z o |v I8 ]t Iz S b v J2 ]9 e g |s [ o)z [9 loz N
g b L K vy J9 Iy v g s 19 ]9 2 2 o 19 I8 |t |z S v [ [z s e lz |s | gls {9 Joz N
v 9 S R 8 19 6 |6 [8 [+ 8 [8 1+ 9 |t |z S b v 28 e {2 |9 | vis 19 Joz I
v Ll 8 |9 2 12 |s v 12 ¢ Jot s v+ Jz 19 s [¥ [2 ]9 2 v 9 Jz o i+ lg Is | vls]s el g eydly
v St |91 {0l 8 (oL |9 oL{oL |0 joL joL Jot [8 [8 JoL |8 [z |8 g oL |8 ¥ [0 g l¢ 19 | vie [s |[st v eydy
R IRERE vy {8 I8 g I8 |6 8 9 v Jz Jo [+ 9 It |z s |z |z jz2 9 g g ]9 EI Buehug
a 9L |9 S 9 |8 9 s le v 8 ¢ Jz o Jo oz I+ 6 |+ ¥ Jz o9 |g g Is | als g [i1 BueAyd

o) 9L |9 8 8 |ot g8 g8 |2 oL {8 0L ¥ I8 8 (9 (2 |+ 6 (9 v g 19 g {2 I9 21 € 4L BueAyd

g 9 8 g |ol oL |8 |6 v 8 JoL 9 g I8 |9 |z |+ 6 v ¥ 2 18 |t [z |9 8le |£ /1 BueAug

v 9 s 19 s 9 |8 9 6 I8 |9 9 18 J9 {9 lo |z £ 12 2 2 lv [g 12 |9 | vie [g {2t 6uekud

R s2 9L 19 vy 19 |9 9 |9 (¢ 6 Jor ]z Jo Jo ¥ ]9 Jo |z £ |2 [2 [z o le ig Jo9 [ ofs {9 a1 Bueys

g TRE EEE 9 o9 [z 16 [8 Jo Jo jo ¥+ 9 o |z v |2 |2 lzJo Jg [£ |s | 8s |9 lsl Bueys

v oL S 9 o 9 lg ol 16 (8 9 Jo 8 9 9t |z s |z 2 2z 1g 1 |2 |9 | vige |9 oL Bueys
kN E S 19 19 olfg lo9 v 9 [9 [0 o [+ i+ o |2 v 2 12 j2 o Jo |z |9 4/S 19 [SL | Bueisaven
3 9 vy 19 19 9 9 ¢ 19 [9 [8 lo Jo |+ ]9 Jo |2 v [z 1z JzJo Jo [ 19 3ls |9 [sL [ Buesauen
~a 9 S 9 |8 9 18 (2 16 8 9 Jo Jo |+ |+ lo |2 9 |z |2 2 ]o o 1z 19 | afs 9 |si |buesoven
) 9L [9 s 1o s 9 Ig 6 |6 [8 9 Jo 8 [+ 9 IL |z 9 |12 ¥ 218 ¢ |2 |9 | olg {9 |5t |Buesevey

g 9L ol g8 |8 oL otlor ot |6 I8 JoL o [8 [9 19 [L |2 9 |2 |2 Jz s e [z |9 | dgl¢ [o st [Buesaven

v gL JoL joL |8 g ol oLlg |6 16 Jot |8 Jo [8 s 19 jL |z s lz v 12 8 ¢ {2 [9 | vle |9 |sL |bBueseren

a 9 vy [9 |9 g8 |8 ¢ |6 (8 2z Jo Jo 1¢+ o |L Iz v [z 2 JzJo [g e o | ag |9 vt BueN
) 9 vy [9 o 8 |8 (2 19 9 12 Jo Jo |+ s Jo Iz v |2 l2 Jz Jo l¢ e o [ o[s Jo It buen
] al |9 g8 {8 |otl otjorle v 19 9 {0 [8 J9 l9 o Je 9 ¥ 2 [z |8 lg |z |9 8ls |9 ¥l BueN
v s2 |9 g8 |8 oL 8 8 {2 16 oL |9 o |8 {9 Jo |L |2 9 [z 2 [z s (g {2 |9 | vig |9 ivL Buen

a €2 [/L lol vy 19 |9 9 19 [+ I8 1+ 9 I8 I8 Jo 19 Jo |z 9 v v Jz v v lz v | gz o [gt oyiep

) /L oL vy 19 o 9 o ft ¥ o9 J9 I8 8 lo ¢ [t | 9 ¥ 9 It Jo ¥ jg v | ole |9 let oylen
g/l vl [¥2 8 |8 S 19 19 9 |9 jot s ]9 |9 g8 I8 [9 J9 [t Iz y v 2 1219 [g |2 ]9 gle |9 gL oyiepw

v 8 [z 19 s I8 ol g8 18 (oL |9 8 Jo [8 I8 [o o [t |+ 9 v (2 129 Jg 1z o9 | vjz ]9 gt oyepw

3 ol s I8 s g 8 |9 [6 |8 9 for |8 9 [9 [0 |z v ¥ 2 l2ls Jo {2 |9 45 szl RUNRIS

3 sz |ol s [s8 s 8 8 |6 |6 oL la JoL |8 j9 {9 |o |2 v v 12 lz e g |z |9 EI I ED eUNE1S

a ! 9 s [s8 s g 18 |2 |6 |8 [8 Jot g lolL |8 o |2 v ¢ 2 (2 ot Jo [2 ]9 | qs IS Jau BUYELS

i sz |9 S s JoL oLlot o9 Je lot I Jor |8 JoL [8 {0 |2 v v 2 [z jot e 1z 9 | ole s |zl euNelS

g oL [oL oL jou oL lot |6 ot lot fot Jor {8 JorL {8 [z |o 9 v e Jz oL jg lg 9 [ 8¢ [s [aL | |euwess

v oL JoL oL Jol oLloL sz JoL |8 fou oL |8 8 I8 [L |+ s Iy 2 f21s e f2 |9 [vie |s [zt ] Tewmes

Al 9 v 19 Jor g ls ls 6 8 ¥ Jo 18 o v It 2 Tv v v [2]0 € Jo [ s e [t ] Aesaul

B 4, 9 R ERNE) 8 18 |6 16 8 o9 Jo 18 Jo |#¥ o fz [v v v (2o JoJe o [ e ¢ [1L ] Kesyus
| ! RE v 9 19 9 lo9 oL 6 Jot {¥+ {9 I8 l9 I+ L |2 vy 12 v 2o |2 |g |9 rls 1e i | Aeswyl]
FALNE ¥ LONE LON|ZLONILLON} 2SaNZ | D3ud|13we] sim us pdxalaesy| gdui]zdunLodwi[zanniosl siNipvaallsuations g13n413n3] 2 Lix]L LM[13]01m[BNS INdd JOWUNIDY [H/OKTIA] 39V T1IA|

A 6 :
(panunuod) £eAIng s 1os() wWoly oseqeIB( SAOMNS BDENA 1 8sEaREq

146



£ abed

EAINI| ¥ LONE LON|Z LONJL LON[ZSONZ [ O3] LILE] SiM §S pdxa [Aes)] edwi[zduwi) 5dwI[2aNN[TI03] ¥INIFY3AISUATBR E13n43n4] 2 LN LLIN[134]01M NS INdGDOWLINIDYA [H/OKTIA| _ JOVTIIA
g sz oL |s oL |6 oLjotlo |8 |8 ot |2 9 ot (8 [t |9 (9 ¥ ¥ (218 |¢ [2 |8 [ 8] [s |92 NUWIN

v sz ol |8 oL |6 oLjotle |8 |8 |oL 8 8 oL |9 |t |9 (2 ¥ |9 |2 18 J€ |2 |9 | V[e |s |92 NUIN

3 22 |02 |9 2 |2 |8 2 12 1z s 1o 1z 1z Jo |9 8 it |2 e v ¥ |2 o ¥ [¢ [s | 3[s [§ |sz | munAeweq
ajzr |ZL (8L |6l 9 vy |9 | Y 1z 1z v v v 1z 1z |8 |8 |2 ¥ |2z ¥ |# 2 ¥ & [V [s [afz [s [s¢ 1 nnkewey

) 9 |/ |¥ |9 G 9 J2 1z 18 v |z 12 12 v 18 10 |[¢ |z ¥ ¥ 2@ v [¢# [\ [s [0z |s [§2 | mnAewe

g vy |9 D v 12 It |6 |8 |z I8 19 |¥ 8 (0 |2 € |z |z 12 ]9 v [v |s | 8le [S sz | mnheuer

v I EEE 2 |z [z 9 [z 19 9 o v+ 8 18 ¥ (9 4o |2 & |2 |2 |2 |9 [¢ |2 [S | vlg [s sz | ninfeweq

a 7 ¥ |9 v v 9 9 19 v Jot |9 |2 12 1z 18 [8 |z [9 8 |9 [9 e ¥ | | s | dals [g [¥e asely

f) R EE vy ¥ S 9 19 1s Jol |9 9 12 Je 19 |8 l2 |9 |8 |9 [9 |¢lo |¢€ |¢ [s I ols | [+ asjeu)

g 8 |9 s |9 |e g 8 |9 |9 |9 |9 |8 |8 |8 [8 |2 |8 |2 W 9 [z o [e {2 [s | 82 ¢ | CEE

v 2 |21 |8 |9 v ¥ ¢ 9 |9 Js ot v |9 |8 |8 |9 |8 |L ¥ |¥ je 2 le 9 le Jz Is | vlz {¢ |+e as(eu)|

g 9L ot |S |9 | g 18 |z 9 |9 |8 |2 18 |9 [9 [t g |9 2 2 2|8 lofz o | 8¢ ]o |e Buizey

v oL |s |9 [z g I8 1z |t |9 18 [z 18 |9 19 |t 12 |9 2 |z |28 Je |z o |ve]|s |ee obseg
AN 7 LONE LON|ZLON L LON| :SANZ | D394 13We]| M §S pdxe [aesy| ¢ dui|zdwi | odwi|:GNN[TI03] ¥INIv3aIfsuAlen E13ndiand | 2 UL T3Y/GLM[BNS N TOWLINIDYA [H/ORIA] 3OV TIIA

AGQDQSQOOV \mozsm wL@wD EO.@ owmﬁ_mamﬂ shkaaing abeiA 1| aseqgeleq

147




SURVEY FORMAT #1
1992 SOLAR BOX COOKERS INTERNATIONAL SOLAR SURVEY

STRUCTURED INTERVIEW
INDUS RIVER VALLEY - SONAM LING STUDY 1992

1992 SOLAR COOKING QUESTIONNAIRE INTERVIEW #__ _ - -

ORGANIZATION

COMMUNITY DATE
INTERVIEWER

PERSON INTERVIEWED
ADDRESS

Purpose: To survey the person who does the most cooking in the household. The
questions are about cooking. Of special interest are awareness and interest in solar
cooking, especially about people’s experience building and using solar cookers and
problems they have encountered.

TOINTERVIEWERS:

PARTI: EVERYONEINTERVIEWED SHOULD COMPLETE

PART II1 IS FOR ALL WHO HAVE SEEN A SOLAR COOKER WORK AND/OR EVER
TRIED SOLAR COOKING

PART II IS FOR THOSE WHO ARE USING SOLAR COOKERS

For statistics purposes, please estimate the following:
Age of person interviewed:
under 20 20+ 30+ 40+ 50+

Please also estimate the general family income compared to others in the community
lower average higher

PART 1 FOR ALL

What time of the day do you serve hot cooked food or hot beverages?
morning
noon
evening
other

1.

2. For how many people usually?
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3. Which cooking fuels do you use MOST?
(check up to 4)
wood
____charcoal
kerosene
butane/bottled gas
electricity
solar energy
other:

For only those checked above:

WOOQOD:

If you buy wood, compared to last year it
cost more
costs less

costs the same
If you gather wood, compared to last year do you have to walk
farther
less far
the same distance
Do you have a special stove to burn wood?
no yes. What type?
CHARCOAL - compared to last year does it cost
more
less
the same
KEROSENE - compared to last year does it cost
more
less
the same
BUTANE/BOTTLED GAS - compared to last year does it cost
more
less
the same
ELECTRICITY - compared to last year does it cost
more
less
the same

Do you have any problems with cooking fuels? (Check all that apply)
none
expense
time/distance to get fuel
scarcity, unreliability
smelly, smoky
other:

How many hours each week do you spend gathering or buying fuel?

How many hours each day do you spend cooking?

As the one who does most of the cooking, are you
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mostly at home or
mostly away from your house during the day?

For you, what is the hardest part about cooking family meals?

S

Do you have an area near your house which is mostly sunny several months of the
year?
yes no

10.  How long ago did you first hear about solar cooking?
just now
less than a year ago
1-2 years ago
3_4 years ago
more than 4 years

11.  Have you ever seen food cooked in a solar cooker?
yes
no: Would you like more information about solar cooking on sunny days?
yes
no.

END OF PART 1. THANK YOU VERY MUCH.

PART II: IF YOU HAVE SEEN A SOLAR COOKER WORK AND/OR
TRIED ONE

12. How long ago did you first see a solar cooker work?
less than a year

1-2 years

3-4 years

more than 4 years

[

3.  Whatdid the solar cooker(s) look like?
b.

C.

o =

14.  What do you see as the main advantages of solar cooking on sunny days?
15.  What do you see as the main disadvantages of solar cooking?

16.  If you have ever tried to cook in a solar cooker yourself what was your experience?
tried one or twice, didn’t like it

use for awhile, didn’t like it

liked it, but I don’ use anymore

still using - SKIP TO 19.

[

17.  What are the main reasons you don’t use a solar cooker on sunny days?
don’t have a cooker

cooker is broken

cooker was hard to use

need more information : (describe)

couldn’t cook food right:

]
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18.

which foods?
cooking outside is a problem because
other: Please describe:

Would you want to try solar cooking again someday?
no. Why not?

yes. What would help?

recipes for solar cooking
acooking demonstration

someone to answer questions

an affordable cooker

help/parts to repair

other. Describe:

END OF PART II. THANK YOU VERY MUCH.

PART III. IF YOU STILL USE A SOLAR COOKER
19.

‘What is the solar cooker made of ?

Qutside of cooker:

Cardboard

Adobe

Wood

Baskets

Metal

Other: describe:

Cooker window:

Gilass
Other:  describe:

Insulation

[\

N

N

0.

1.

2.

Newspaper
Rice hulls
Other:  describe:

Compared to last year do you use a solar cooker
more
less
about as often as last year?

How long have you been solar cooking?
less than one year
1-2 years
3-4 years
more than 4 years: how many?
How often do you solar cook?
most sunny days
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several times a month
several times per year

23. About what time do you usually put food in the solar cooker to cook?

24. Do you often have to worry about dusty, cloudy or rainy weather?
yes. Which months?
no

25.  What foods do you solar cook most often?
26.  What foods come out best in your solar cooker?
27.  What foods haven’t cooked ri ght in your solar cooker?

Were they
_____under cooked
_____over cooked
poor taste or texture
__other: describe:

28.  for foods that didn’t cook right do you think it was because of
not enough sunshine
time of day
type or amount of food?
didn’t use dark, covered pots
I need special recipes
other.  describe:

29.  About the slower cooking time - would you say
it’s nice because I don’t need to watch or stir
it’s a problem to plan ahead and put food in the solar cooker early in the day
other:  describe:

30a. When you use your solar cooker do you notice that you use less cooking fuel?
no
yes
b.  Does using a solar cooker save you money?
no

yes

31.  Does solar cooking take less time and work for you while the food is cooking?
no

yes

32.  Whatdo you like least about solar cooking compared to your other cooking
methods?

33.  Whatdo you like most about solar cooking?

34. Do any of the following describe your cooker?
durable?
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flimsy?

too light?

too heavy?

easy to carry?
immovable?
attractive?

not attractive?
none of the above
other: describe:

35. Have you had any problems with the cooker itself?
no
yes. Please give details

36. Have you had any solar cooking problems that you found solutions for?
Problem:

Solution:

w

7.  Have you found other uses for a solar cooker besides cooking ?
no
yes: describe:

38. How did you get a cooker?
I borrowed one
It was a gift: from whom?

I bought myself
I built myself
Any problems building?
no
yes

39.  What do you think are the main reasons more people haven’t built solar cookers?
instructions aren’t clear, too complicated
hard to find materials needed
materials needed are too expensive
they would rather buy one
40.  How many other people do you know who have a solar cooker?
(number)

41.  About how many people do you know who use their solar cooker sometimes?
(number)

42.  Have you told other people about solar cooking?
no
yes: about how many?

THANK YOU VERY MUCH FOR HELPING US
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SURVEY FORMAT #2

INFORMAL INTERVIEW

INDUS RIVER VALLEY - SONAM LING STUDY 1992

TROMBE WALLS, GREENHOUSES, IMPROVED SHINGSAK, COOKERS,
WATER HEATERS

Interview # Date

Community House # or name

Interviewee name

Family names

Note on why these people are being interviewed: observed solar at house, told by
villagers, LEDeG notes, LNP notes

Number of persons in home
Ages/relations

Place of origin

Years/generation in camp

Buddhist_ Muslim____ Ladakhi___ Tibetan_  NOTA___
Profession of TWO heads of home
Other working family members
Education in home (all)

Formal economy pay: monthly summer
winter

agriculture/animal sales

informal trade

self-sufficiency: home clothes food
% informal
savings? purpose

Home ownership
land ownership
land description

animals

pasture rights

range

who tends?

Kuel use

- COOKING: kerosene propane coal/coke

fuelwood fueldung
Amt. summer
Amt. winter

HEATING: kerosene propane coal/coke
fuelwood fueldung
Amt. winter
# MONTHS
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Est. budgets each
who gathers
where

problems in recent years
Solar in kitchen OK?

STOVE SYSTEMS IN HOME

stove type

other stoves

stove pipe: straight elbow
noticeable smoke in kitchen

CO2 measurement of chula

temp at stove

temp: corner ceiling floor

time of day meals cooked
who
time needed

SMOKELESS CHULA USERS
when built

cost subsidy?
who built

why purchased
repair/maintenance

changes in time cooking

changes in smoke

changes in fuel use

health improve

who?

CO2 measure

SOLAR USERS

solar type(s)

general condition

when installed

cost subsidy?
by whom

why purchased

where did you hear of /see solar
repair/maintenance

any monitoring

by who

education program

cooking lessons

help in repair

solar q/s taken to what group
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general problems
local innovations

1. cookers

what food cooked
what doesn’t
water warmed
months/year used
meals/day

who uses

any fuel savings
dislikes

2. Water heaters: (YP)

capacity

months/year used

used for: preheating cooking
pasteurizing water

who uses

any fuel savings

dislikes

likes

3. Trombe wall

effect in winter

effect in summer

inside temps taken

Today’s temps: at wall
far corner

air circulation vents

air closed at night

how clean is glass

who cleans

still using stove in room

any fuel savings

4. Greenhouse
months used
plants grown: summer
winter
purpose of growing:

s/w

fills/day

preheating washing

Improved shinksak

floor ceiling

adjacent room wall ceiling

SIZE

bedding plants for farm

bedding plants for sale

winter foods

Other uses (animals)
glass plastic

polyethylene
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FOR ALL USERS OF APPROPRIATE TECHNOLOGIES:

neighbors using solar

neighbors using smokeless

who told you about solar/smokeless
what improvements would you like
what would make you use

GENERAL OBSERVATIONS

Are these people well off
innovative thinkers

any equality

community status

clean home

involved in tourism
family health

outhouse

water supply

who gathers how far
food storage
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SURVEY FORMAT #3

KEY AREA DISCUSSION - SHORTENED FORM

INDUS RIVER VALLEY - SONAM LING STUDY 1992

TROMBE WALLS, GREENHOUSES, IMPROVED SHINGSAK, COOKERS,
WATER HEATERS

Interview # Date

Community

Interviewee name

Family names

Note on why these people are being interviewed: observed solar at house, told by
villagers, BDO, LEDeG, LNP, HA-TCV

Go to town

Why

number trips/year

Information from neighbors: Well-being

Education
Village position

Connections: DAg, LEDeG, BDO, LNP

Solar use

OBSERVATIONS ON ARRIVAL
Dooryard: cleanliness, barn, walls

number of animals and keep
fields: where, number, soil, water
Trees: wood, fodder, fruit, construction

Tools

Grain bank
Outhouse

Water supply
Involved in tourism

House

Orientation/windows

Composting toilet

Roof

LoSar/Lhas (spirits present)

16 book pole (measure of affluence)
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INSIDE HOME
number persons
Ages/relationship
Place of origin
Years in camp

Buddhist Muslin Ladakhi Tibetan NOTA

Shrine

Work

Any in school
Informal economy %
Home/Land ownership
Pasture rights

who tends

KITCHEN

dowry

windows

food

traditional furniture
Stove

Cleanliness

Solar in kitchen OK?

FUEL USE
cooking winter
heating
supplies

HEALTH

nutrition

age

smoke

M/F or age problem

SOLAR USERS (Solar Box Cookers, Solar Water Heaters)

solar types
condition

who installed
when

cost

LIKE NOT LIKE
Use record
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OUTSIDE SOLAR
trombes

greenhouse
function/condition

ALL SOLAR

Follow up by Subsidizers
REPAIRS

local innovations

NEIGHBORS AND SOLAR
who what

COMMUNITY SOLAR

type

condition

who funded

when

cost subsidy
labour by whom

Interviewee participation
perception of value

does family use?

Village

GOMPA/ANI GOMPA (monastery/nunnery)

WATER TESTS
HISTORY
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SURVEY FORMAT #4
SOLAR TECHNOLOGY, OBSERVATION-BASED, WITHOUT
INTERPRETER

TOPICS COVERED:

Dooryard: animals
fields
wealth?

House: size
16 book pole
windows
orientation

Family: generations
class
education

farmer?
connections in Leh, government, tourist trade, health promotion

Solar technology : SBC

Other technologies
Questions about use of SOLAR TECHNOLOGY

1. From whom? Subsidy?
2. Fuel a problem
3. Cooker and kitchen - any problems?
4. How did they learn to use?
5. Impacts: months/year
type of food
water
fuel savings
take to field
time savings
chichoen
lhas
ajos
smoke
6. Likes/dislikes
7. Cooks/can’t cook
8. Who told you about solar? Neighbours with solar? Others wanting solar technology?
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DATE  His %cond SBC max load cooking SBC max load cooking SBC max  load cooking average
Sushine cover ~ # tmp (L) fme # wmp () fme # tmp (U) tmemaxtemp

12,13, 14
N7 0 o3 3 B o3 3 uomo3 3o
NS 07 0 115 3 3 B I8 S 4 W o16 5 4 163
NS 7 0 1S 4 B oI55S 4 1155 4 (M0
N7 0 w3 3 B OIS 4 W5 4 om3
NS 7T 0 S 4 B OIS 4 oS 4 omI
OSB8OS 4 B M S 4 oI55 4 1M
MOG7 0 m S 4 B S 4 o155 4 18
i 3% 0% 0 0 B % 0 0 ¥ % 3 4 %3
) 0% ©200% 3 3 B % 0 0 4 % 3 3 93
D3 00 nomo3 3 B o®o3 3 Mo 33 m3
D4 L% ©2o® 0 0 BoMm o0 0 @ om0 0 71
DS SOB 1om0 3 3 B oM S 4 W15 4 1
D6 6 4 om0 3 3 B oMo S 4 Wi 5 4 13
D7 IS 0§ 0 0 B % 1 3 4 % 0 0 &I
D8 70 W53 3 B S S 4 o155 4 1150
09 70 M4 3 3 B W6 S 4 o155 4 1150
DO 0 0 1 0 0 0 B 0 0 0 4 0 0 0 00
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