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INTRODUCTION

Much of the literature on technology transfer now acknowledges
that technologies are not value free or value neutral. Two important
volumes (Stewart, 1977 and Goulet, ,1977) which cam out in 1977 represent a
turning point in this recognition, Technologies are seen to be embedded
in and to carry social values, institutional forms, and culture - even as
they also reflect resource endowments and tiuie organization of production.

It 1s also true, though less often acknowledged, that technologies
are not gender neutral. Because in every society, there is a gender based
division or labor (or, as it is called in the industrialized countries,
occupational segregation), technologies have different and differential
impacts on men and women., Technologies as techniques affect the ways in
which people do things; technologies as systems of knowledge affect the
ways in which people do things and in which people think about what they
do. If men and women do different things, then any particular technology
will affect the roles of men and women differently. When technologies are
transferred across boundaries where the roles of men and women differ from
those in the originating country, the impact on men and women will be
different in the receiving country from that in the sending country.
Technologies affect the ways in which people think about what they do, and
the transfer of a technique from an area with ona set of norms affecting
work roles to another with different expectations, beliefs, and norms will
often bring about surprising (and sometimes unfortunate) outzomes. A.K.N.
Reddy in his effort to devise an appropriate science and technology policy
for 1India, cautions any rzcipient country regarding the impact of an
imported technology. He writes, "Technology can be considered to resemble
genetic material which carries the code of the society which conceived and
nurtured it and which, given a favorable millieu, tries to replicate that
society." In technology transfer it is not enough either to determine the
terms of trade by which one country may purchase another's technology or to
ensure that a given imported technology utilizes the recipient country's
resource base appropriately. The cultural, social and political "codes"
carried by techrnologies must be considered if unexpected, and often
negative, impacts in the receiving countries are to be avoided.

How can we understand the socio-political biases and gender
implications of technologies? What are the most useful ways of thinking
about transfers of technology from one area to another to ensure the best
possible outccemes? How can we ensure desired economic results while
maximizing beneficial social/political impacts and minimizing negative
effects on people and the environment? This paper will examine the issues
of technnlogy transfer and will provide a framework for understanding the
relationships between technology transfer and women's involvement in
develnpment, We shall address specifically those issues which are most
important in designing projects that are effective in both engaging women
in the development process to the greatest possible degree and assuring
women's participation in project benefits,



Transfers of technologies involve both a sender and & recejver,
Several assumptions egbout technology and economic development influence
both parties involved in a transfer, and affect cutcomes of the transfer.
It i3 useful to make these assumpticns explicit before proceeding.

The historical experience of Europe and North America during the
Industrial Revolution as well as the unprecedented material abundance
produced by coupling scientific discovery, technological irnovation, and
industrial production, have shaped the very definitions of modernity which
influence today's attempts at development, Progress has been equated with
the emergence of a technological capacity for transforming resources into
material abundance and, even more important, with a mind set that holds
that nature can and should be controlled through science and techniques to
serve human ends.

The success of this period in producing wealth brought with it an
optimism that all problems were amenable to scientific/technological
solutions. 1In 1934, Richie Calder proposed that the British House of Lords
be replaced by a 3enate of Scienticsts because, he claimed, such a body
would have the nowledge and technique to solve all the problems then
confronting England. Science could solve not only scientific and material
problems, he and others claimed, but also any social, political or human
problem as well, There was no better examplar of this belief than
Buckminster Fuller who expressed it this way: ", .for every human problem
there is a technical solution...You may...ask me how we are going to
resolve the eéver-accelerating dangerous impasse of world-opposed
politiciens and ideological dogmas. I answer, it will be resolved by the
computer,...all politicians ecan and will vyield enthusiastically to the
computer's safe flight-controlling capabilities in bringing all of humanity
in for a happy landing." (Hughes, p.41)

Ever as the experience of the Third World has not substantiated
this optimism, the basic assumption persists that technical solutions can
be found for any problem, Efforts to develop Science Policy Institutes in
many developing countries, to negotiate Systems for the equitable transfer
of technical knowledge, to develop international Journals for the
publication and dissemination of discoveries--even the appropriate

may be found. If we can only get the technology "™right," then the
assumption is that progress and development in the Third World will be
inevitable, Many writers, policy makers and advocates for women's
involvement in development are now searching for the "rignht® technologies
for women to assure their involvement in and benefit from development,

What is behind this? Again, due to the history of the development
of science and technology in Europe and HNorth America, there is another
strongly held and influencing belief about science. This belief is that
science and technology . because they are based in nature, are separate from
311 normative and political influence, They are seen to free from cultural
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or class bias. 1In fact, there is a great deal of evidence to the contrary,
and among scientists there is an increasing acknowledgement of the
interactions of their discoveries and knowledge with their social
experience, In attempts to transfer technological know~how among the
cultures of the Korth and the South, experience has shown the strong
influence of the histories of colonialism, of existing power and wealth
disparities, and of ideological differences,

It is important to acknowledge and to challenge these two
assumptions: that all things are possible through science and technology,
and that the affairs of these fields are free from political bias. Orce

these assumptions and distinguish the elements of truth within them from

A _FRAMEWORK FOR UNDERSTANDING TECHNOLOGY TRANSFER AND WOMEN

Our technology framework will bring together three strands 1in
order to clarify the relationships of technologies and technology transfer
with gender, First, we shall look at the effects of technologies on
productive activities, These effects occur in five specific areas: 1) on
who does a productive activity; 2) on the location of the activity; 3) on
the timing of production; 4) on the skills required for the productive
activity; and 5) on the related attributes and activites of any productive

then, at the existing systems for technology transfer and their shaping of
these impacts,

These three elements of this framework for understanding
technology transfer and women relate directly to the analysis of productive
activities and of access to and control over resources presented in the
initial paper of this volume, "Women in Development: A Framework for
Project Analysis," The relation arises naturally from the fact that
technologies affect the ways in which people work and the ways in which
they think about their werk. The Analytical Framework shows that every

to work. The rigidity or flexibllity of these roles for controlling and
using resources is historically, Pragmatically, culturally or religiously
based., The effects of the technical innovation on these gender-based roles

is of great importance in project design.
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A. The Effects of Technologies on Production

There are five basic categories of impacts through which
technologies may have an effect on production. In each of these the
potential for different and differential impacts on women and men is
important.

1. Who Does the Productive Activity? The first and most obvious
impact of any technology is to change the doer of an activity, the
producer, The introduction of any device, technique or organizational
arrangement which alters the role assignments of men and women in
production may have a number of ramifications in status, access to and
control over resources and income, and in the opportunity for leisure.

Usually in technology transfers from industrialized to Third World
countries, the changes in the gender of a producer induced by the
introduction of a technology arises in one of two interrelated ways. First
1s through an implicit expectation that the operator or manager of a
technology in the originating country will be replicated in the receiving
country, Second, as new technologies are introduced into an area, the
ability to handle them is usually associated with relatively high status.
Thus, those who either already enjoy higher status or who are in a position
to corner it may move into tasks when a technology is introduced that were
previously low status when done without the benefit of the new technology,

An ILO study conducted for the United Nations Commission on the
Status of Women in 1967 provides an illustration. The study analyzed the
impact of scientific and technological progress on the employment and work
conditions in the metal trades, textiles, clothing, leather and footwear
trades, food and drink industry, and printing and allied trades. In every
case where machinery was introduced in activities traditionally done by
women, men either completely replaced women in the activities or the
activity became sub-divided and men acquired the tasks that employed the
technology and required greated skill while women were relegated to the
less skilled, menial tasks. These shifts were accompanied by the women's
loss of income earning opportunities or by marginalization and 1lower
income.

In Java, when rice mills were introduced, women who had
traditionally earned their only monetary income from hand milling were
displaced as men assumed the positions in the factories. (Timmer, Some
Cautionary Tales) A similiar result occurred in Korea when the government
installed rice mills there, (Hoskins, II, p.51)

In the Ivory Coast, traditionally women had been responsible for
growing and spinning cotto) which men then wove into cloth, Women
controlled the cloth, and used it as a source of wealth and some status and
power. With a thrust toward turning cotton into a cash crop resulting from
the colonizer's need for increased supplies, technological innovations were
introduced to increase the cotton output. Through extension agents and
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technologists who worked with men, (as well as because male head of
households were required to Pay a head tax for family members in cash), the
growing of cotton became a domain of men. In a secondary phase of
production, however, because women were displaced from their primary role
in cotton production, they were 3ubsequently hired into newly built textile
mills, now as weavers with machinery, Technological changes induced a
series of changes in gender assignments of the tasks associated with cloth
production (Etienne, 1987).

These examples show that a technology can change the doer of any
productive activity, But, in addition, a technology may alter the
components of a productive task, breaking it into separate functions or
changing the activity that results in a given production, and, in doing so,
also alter the gender roles in these separate or changed parts of the
country.

A technology may also focus on a single component of a job, rather
than the entire task and, by doing so, alter productive relations between
men and wemen, In Upper Volta, an AID/NASA project installed a solar pump
to save women the work of lifting water., As it turned out, the lifting of
the water was the least time consuming or difficult part of the water
collection task of women; they spent most time and energy in carrying
buckets of water from the well location to their hcmes. The pump, in fact,
aided the male cattle herders far more than the women in that the women
only used a few buckets a day in home consumption while herders used many
buckets for watering their cattle. For the technology to address easing
the work of women, there should have been more concentration on the piping
of water rather than only on pumping. (Hoskins, p.43 II)

Technologies also affect doers of activities in that they may be
either labor-saving or employment-generating. 1In certain circumstances, a
decision to employ a labor intensive technology may draw women into the
labor force and to tasks not previously and traditionally theirs.
Sometimes, status is increased in this process. The period of the Chinese
Revolution from the 1950s through the mid 60s provides a good example.
Decisions to employ low-capital techniques to construct water irrigation
and storage technologies demanded that women, as well as men, be mobilized
in large numbers for this construction. Because the status of the worker
was 380 high in that revolution, women gained as they adopted this role
explicitly alongside men. In Java, the interaction of the massive
involvement of labor in building irrigation systems and the'mobilization of
large amounts of female labor showed some of the same characteristics
(Hart, 1983).

While technologies of production influence who does what,
technologies of marketing and importation can also have this effect. 1In
colonial India, the importation of cotton from England displaced many
Indian workers, primarily women, from the Jobs of spinning and weaving on
which they had previously depended,. The production and transportation
technologies were both sufficiently inexpensive to make this a viable
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from traditional work.

In cultures where women and men both engage in trade, but there
are distinctions as to quantities and types of products traded by each, the
introduction of carts, roads, or trucks can alter these distinctions.
These transportation technologies may either favor the trader of larger
goods of they may open opportunities for traders who were previously
limited by their ability to carry their produce, The effects on women
traders relative to men can only be analyzed in context when the divisions
of labor and the socio/cultural meaning of it is known.

Finally, technologies may introduce processes which, because of
social or cultural restraints, make them inaccessible for use by a certain
group. For example, when bicycle pumps have been introduced in some
Societies, women have been prohibited from using them because of taboos
about women sitting astride a device,

Thus, technologies can change the doer of a productive activity
Expectations about who can and does handle technology change the need for
labor either positively or negatively, change access to goods previously
produced by women so that they come from another 3ource, and introduce a
technique not Leen as suitable for women in social or cultural terms.

2. The Location of the Productive Activity, Technologies may
affect production by relocating activities, 1In many societies, women have
different patterns of mobility from those of men, In some they are
confined to certain private or "female" places, such as the household
compound, by social or religious traditions. In others they may be
restricted in the ways they move about, being required to travel in pairs
or groups, or always with a spouse or a father, or only in certain kinds of
conveyances., Women may also be restricted in their movements by their
other productive and housekold obligations such as child care, food
preparation, or livestock care.

When technologies change the location of any task, they may then
result either in the exclusion of women from the work or in a change in
their traditional work patterns, Some women limited by purdah may not
accept employment in a situation where both men and women work; nor may
they work outside their compounds. A rice mill which is located in a
central area for ease of access may not provide opportunities for
Bangladeshi women who formerly were responsible for all rice processing
because they are not free to accept work in such a location. When a
technology centralizes productive activities, and women may not go to the
new place of the activity, men move into productive activities where women
previously held sway. This occurence tends to reinforce the belief that
2en work with technologies and women do not or that men do "modern" work
¢thile women only work in subsistence sectors though the real issue is only
vhere the technology is located.
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Changes in the location of production where women are not
restricted by religion or deeply embedded tradition but only by their other
home-based productive obligations m&y cause women to move out of
traditional patterns and undertake new activities, Wwhen the wool mills of
western New England wanted to attract cheap female labor in the 19th
century, the owners built dormitories (and installed chaperones!) to house
the young girls who took employment. In China a3 women moved into factory
labor, nurseries and child care centers were built ip the factories to
allow women to meet their nursing obligations of the very young children
and to subsititute for the child care work of women for older children,
Electronics factories in Southeast Asia and others in Mexico have recruited
mainly young, unmarried women in order to avoid having to provide these
Services, In vVest Africa, urban women who have undertaken economic
activities outside their homes have worked out a variety of alternative
Systems for providing food to their families, including rotating the
responsibility for food Preparation among members of a group. Small street
vendors of food clearly help meet this need as well,

3. The Timing of Production. 4 technology may eliminate or lessen
the time it takes to accomplish a job, may change the time of day or year
when a job must or may be done, or may lessen the time spent on some aspect
of a job while increasing the requirements for other aspects,

The purpose of the technology was to eliminate the need for women
to walk for as much as six hours a day to gather decreasingly available
firewood. The technician, however, did not know tha. these women
traditionally cook in the early morning hours or the late afternoon
Precisely in order to avoid the heat of the day. The invention untilizing
Solar energy involved 3 significant rescheduling of the daily activities of
the users, The technician understood resource endowment; he did not
consider the time requirements of his invention relative to other uses of

time in the recipient society,

that acre, changing the time allocations of workers, If those laborers who
are responsible for the fertilizer or insecticide applications are already
overburdened, as is the case with many African women agriculturalists, the
technology will have had a differential impact on different workers., In
much of the world, women are carriers of water--necessary in backpack
insecticide Sprayers, Women often weed, the requirements for which
increase with fertilizers. 1If tractors plow more land, the cultivators,
weeders, harvesters and food processors——often women--have more work.
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The impact of a technology on one Part of a productive process
will be felt both on that component, and also on a related processes., When
various parts of a productive chain are assigned by gender, it is important
to know this in order to understand labor constraints, opportunities, and
characteristics. When a technology saves labor on one aspect of production
but increases in on another, economists have assumed that the labor freed
from the former Will be available to the latter. When gender determines
functions, this is not the case.

Even within the jobs that are those of women, a technology may
save labor in one while increasing it in another. A new cooking stove may,
for example, reduce the amount of wood a woman needs to collect and save
time. It may also require wood of a shorter length or smaller diameter
thus necessitating more time spent on chopping wood., Enclosing the flame

Linkages, attendant activities, and gender roles complicated the
introduction of technologies. To assess accurately a gain in time savings,
one must consider shifts in time of day when a task must be done, shifts in
amounts of time spent on an activity and all its attendant activities, and
shifts among workers (and genders) of time allocations in the processes
affected by the technology.

4., Skills Needed for Productive Activity, A technology can alter
the skiils needed for doing a particular job., Skills are required both in
production with a technology and tis maintenance and repair, Access to and
control over the knowledge required to acquire a technology and to use it
may determine who does a particular job and who gains from that production.
Gender biases are built into the systems of training, education, and skills
acquisition which often comprise a part of technology transfers.
Educational systems shape access t¢ and knowledge of technologies in
several ways, First, in most societies more male children go to school
than female, and fewer males drop out’of school than females. The ability
to read, exposure to a broader world and the options it contains, and
training in science and mathematics all support a subsequent ability to
understand, respond to, use, and control technologies which have originated
elsewhere, Advanced training follows basic training so the chain is
reinforcing; those who lose out early are virtually prohibited from later
involvement,

In most rural areas of the world, schooling provides the only way
for children to learn to speak a more widely used language beyond that of
their village, tribe, or cultural group. The ability to communicate with
outsiders is an essential part of gaining access to knowledge and technique
which can come from cutside.
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Schooling also transmits and reinforces expectations about who
does what in "modern" Society. Gender roles, as they have emerged in the
technology-creating societies, are taught even as information about these
Societies and their modernization process is taught,

5. Related Attributes of Activities of a Productive Task. Many
productive activities have assoclated with them some ceremonial, social or
familial activity which, if the production is changed, are also changed and
Sometimes, lost. This factor may affect the productive activities which
occur around the home more than those which occur elsewhere and, therefore,
may be a more important consideration to women than to others, The Loreno
stove, by enclosing the fire, utilizes wood efficiently, but at the same
time deprives the household of firelight around which, in many parts of the
world, the family traditionally gathers in the evening for conversation and
decision-making. At a more practical level even, the same stoves that have
reduced smoke and improved nhealth in tzrms of respiratory disease have also
been associated with increases in malaria and other insect borne disease
because the smoke had been effective in killing insects. Smoke also 1is
thought by some women to be helpful in making thatch roofs more resistant
to thz rain,

Women have traditionally used the time of long walks to fetch
water and firewood for social organization, conversation and interchange.
Technologies which alter these functicns eliminate these opportunities as
well, so that other forms have to be found, Technologies which gather
women in certain areas, such as grain mills, can have the opposite
effect--that 1is, they can facilitate social activity and opportunities for
education, For example, women in Asia have received literacy training
while they wait for their rice to be ground at mills as women in Africa
have received nutrition training while waiting in line at clinies,

The cotton weaving in the Ivory Coast, discussed above,
traditionally involved an important element of aesthetics, Prestige was
derived from the beauty and patterns of the weaving more than from the
income derived from it. With the changes in production that resulted from
cash cropping much of this value has been lost and other means for
satisfying it have had to be found.

By their nature, technologies are disruptive of old patterns
precisely because these old patterns have not been sufficiently productive,
People look for and adopt technologies in order to increase their economic
security. However, for a technology to be effectively adopted, the gains
to recipients must outweigh losses, and some of these are non-economic,
Marilyn Hoskins, summarizing a range of case studies on the transferrence
of household technologies to women in many countries notes, "...costs
appear to be a relatively less important consideration than may
implementers had expected and that of aesthetics relatively more
important,.®
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Projects which are designed on the ar3umption that the suitability
of technology transfers can be assessed by economic criteria alone are,
therefore, 1likely to result in unexpected _ailure. Experience hzs shown
that economic raticnality is not the only, or even the primary, motivator
of all decisions in many parts of the world. This is particularly true in
the spheres of activity which are not entirely with the market. Because
Bany of women's productive activities fall outside the market sphere, such
@ caution might be even more relevant to understanding potential
technological impacts or women or to developing any predictive capability
regarding these impacts.

B. The Effects of Technologies on Consumption

Related to the division of labor in production, but requiring
additional empirical research and analysis is the division of labor in
consumption. Some aspects of consumption seem to have gender implications.
Partly, this is directly related to production in a ecyelical way-=who
produces hat determines who consumes what--and partly it is the result of
traditional roles. )

Some consumption technologies would seem to be entirely gender
neutral but turn out, in practice, rot to be. For example, a radio can
provide access to information on a broad and unlimited scale, A radio may
be listened to, a television may be watched, a telephone may be used
equally by male and female éars, eyes and voices, However, when a radio is
placed in a traditional gathering place for men, such as a beer hall or the
village council, and if women are restricted socially from full access to
this place, then men will gain access to additional information not
available on an equal basis to women. The technology, itself, becomes a
reinforcer of patterns of access and control which already exist in the
society,

A technology may alter consumption patterns in relation to a good
it is designed to produce, The example of the solar pump for water,
referred to above, provides a case in pcint. While designed to facilitate
women's access to water, it benefitted cattle herders more, UWhereas the
herders had traditionally moved away from the watering place where the pump
was installed when the rainy season came, the pump made water access so
much easier for them that they remained closer at hand all year round.
This caused the women to have to stand in line to use the water each time
they came. It also meant that the cattle fed on =mall and new plant growth
in the area of the village which women had nreviously used for food,
handicrafts, and medicines, Utilization of the water Supply increased
markedly straining it beyond its capacity. Women had to wait in line
longer, walk farther for the plant growth, and risked periodic loss of this
resource as a result of the innovation. The impact of the technology with
8 productive intent was to change for the worse women's consumption
patterns,
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In some areas of Africa, women note that because they now grind
their meal at a mill only a faw times a week, rather than daily grinding
the family ration at home, their children use the meal which is now stored
in the home for snacks, This mav improve nutrition. It may also put
stress on food supplies if the productive process of daily pounding at home
had in fact operated as a rationing system for consumption,

In Ghana, a project that had apparently been successful in getting
women to use a fuel efficient stove was later found to have failed to
sustain this use, The women explained that the new stoves did not
accomodate the large cooking pots necessary for the Ghanian type of
cooking. 1In this case, a refusal to change consumption patterns caused the
productive technology to be abandoned. (Hoskins, p.47)

Table I shows a schame for tabulating the effects of technologies
on production and on consumption which we have discussed and for noting and

C. Technology Characteristics

Technologies liay be small or large, simple or complex, cheap or
expensive, labor saving or employment generating, locally based or
imported, etc, That 1is, any technology has a series of definable
characteristics which influence its transfer from one context to another
and, Specifically, through the analysis of effects above, the impact of its
transfer on women in the development process,

These characteristics are both material and non-material,
Recognition of the misfit of physical characteristics of imported
technologies to 1local environments led to the "appropriat=2 technology"
movement, which stressed the importance of fitting a technology's resource
requirements to local resource endowments,

E. F. Schumacher's Small is Beautiful subsequently led many people
to believe that an appropriate technology is always small, simple, cheap
and labor-intensive, Much effort has been put into the invention and
development of such "appropriate® technologies to be disseminated around
the world. In fact, the characteristics of technologies are more
complicated than this, Appropriateness implies a link to some external
factor and 2 Judgment about correctness in relation to something such as
resources, goals or values, Furthermore, scale, complexity and expense are
not always positively correlated, It is possible for a large machine to be
both simple and cheap and a small one to be highly complex and expensive,
That is, the characteristics of technologies can be combined in a number of
different ways and these combinations incorporate physical and non-physical
elements,




Technology Transfer and Women: A Framework for Analysis
I. Effects of Technology on Productive Activities

A. On Doer

Age Gender
1. Traditional Doer
2. Doer with Technology
3. Implications for Women
factory in factory
B. On Llocation Home /Nearby village outside village

l. Location of Traditional
Production

2. Location of Production
v/ technology

3. Implications

C. On Tinming
1. How Long Activity Traditionally Took
2. How Long Activity Takes with Technology
3. Implications for Women
4. Time of day/week/month/vear Activity Traditionally Done
5. Time of day/week/month/year Activity Done with Technology
6. Implications for Women
7. Segmentation of Time as Activity Traditicnally Done
8. Segmentation of Time as Activity Done with Technology
9. Implications for Women

D. On Skille Needed Ffor Activirvy

1. Skills used to Do Activity Traditionally
i. Where acquired
ii. How acquired

2. Skills Used to Do Activity with Technology
i. Where acquired
ii. How acquired

3. Implications for Women

E. On Onerousness of Activitv/Attendant Benefits or Activities

1. Onerousness When Done Traditionally

2. Onerousness When Done with Technology

3. Implications for Women

4. Linked Benefits/Activities When Done Traditionally
5. Linked Benefits/Activities When Done with Technology
6. Implications for Women

II. Effects of Technology on Consumption Activities
A. Through Technologv Itself
B. Through Products of Technology
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Thomas P. Hughes writes about these complications as technological
"style."” He notes that mechanical technologies were primarily developed in
the United States where énergy was abundant and labor short while Europe,
with the opposite resource endowments, relied more heavily on chemical
technologies (Hughes, 1980). Biological technologies emerged in 19th
century Europe but were elaborated in America through the application of
genetic science to large scale agriculture. In a sense, because of
climatic conditions, disease vectors and crop types vary widely among
geographic areas, it is more obvious that biologically based technologies
require adaptation for effective transferrance than it has been for
mechanically and chemically based technologies, With all three types,
hwoever, adaptations have not been adequate because even when they have
occurred, they have usually taken account only of the physical resource
base characteristics of technologies and not of the non-physical
characteristics,

Technological style, then, requires more exploration. Hughes
illustrates the concept by comparing the development of Volkswagen with the
oversized American car, While one is energy efficient and the other is
not, these styles also embody and reflect generalized cultural style
including a set of explicit values (grandeur vs. utilitarianism), class
attitudes (conspicuous consumption vs a "people's" car), and intended use
(to spend a lot of time in, to travel long distances in, to go to drive-in
movies in vs, getting around town and through narrow streets conviently).
Hughes writes about the transfer of technology from Britain to colonial
America which was striving for its independent technology, "British
engineers transferring technology would have used iron and steam because
they knew it; Americans used wood and water because they had it." But, the
development of the Mississippi river boat in one country and the
shipbuilding industry in another reflects not only these resources, but
also the fact that the British required a means for moving beyond their
small island to explore distant lands while the Americans wanted to
navigate the large rivers of their continent and had little desire to cross
any oceans. Technological styles are composites of many factors.

What difference might technological style make to gender? What
sShould we understand about it in order to design projects that engage women
as effectively as possible in development? Table II provides a system for
tabulating the importance of technologies! characteristics, which make up
this "style", on projects' impacts ou women,

We look first at the physical requirements of technologies in the
originating environment. These include the factors of production--land,
labor, and capital, When the use of these resources in the original
technology are identified, then two questions, related to its transfer
should be asked. First, are these resources available in sufficient
quantity and quality in the recipient country? Second, who 1in the
recipient country owns, or controls, these resources? Mesn and women, by
virtue of tradition and tasks, frequently have different access to and
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TABLE II
CHARACTERISTICS OF TECHNOLOGIES
%sical
Requirements in Availability in Control in
Orginating Country Recipient Country Recipient Country
Land
Labor
Capital

Implications for Women

Purpose of
Originating Country

Mechanical
Chemical
Biological

Suitability in
Reciptént Country

é@glications for Worcen

Non~Physical Origirnatinz Country

Recipient Ccuntrv

Skills
Organization
Discipline
Cooperation

Scale

Implications for Women



Often patterns of resource control are changing as well, :p Kenya, for
example, new land ownership laws are transferring title to land almost
exclusively to men. Under traditional Systems women enjoyed assurance of
access to land, and this access was central to their roles as primary
subsistence producers, As land laws change, women's abilities to farm are
changing. Technologies which affect farming patterns will clearly have
differential impacts on men and women with their different access to and
control over 1land, In every Society, it is relevant to any plan for
technology transfer to determine who has access to adequate capital to buy
and maintain a technology. Men and women also have differential access to
and control over labor. Women may command the labor of their children only
or form interchangeable 1abor units among kinship groups of women. Men may
hire men, but in Some sociaties women may not. Women may work for wages,
but in others they are restricted from wage activity by tradition, Thus,
resource inputs to effective technology usage is one of the most important
factors for analysis in understanding technology transfer impact,

In considering physical characteristics of technologies and their
gender implications, we include in Table II the issue of Style which we
described above in mechanical, chemical, and biological terms, The point
is to make explicit the purposes behind the development of the technology
where it originated, What questions or problems was the technology
originally designed to answer? Who decided? How did the priorities get
Set for which problems to solve? 1In all three areas, mechanical, chemical,
and biological, a vast number of technological developments have been in
response to productivity needs 1in the market sphere., Returns to research
and development in this area can be calculated to determine expectations
for profit investment.

There are a number of areas in the Third World where profits can
be realized through technological innovation, so new questions based in
Third world experience are being posed to the mechanical, chemical and
biological technologies. These tend still to be concentrated in certain
activities and certain types of activities, Who is involved in determining
which areas should have priority? Are women included 1in the
decision-making places? Nct often. There are two reasons for their
absence, First are the issues of differential access and control to
traditional decision-making and to capital resources. Second, women's work
is disproportionately concentrated 1in normonetized sectors or in small
Scale enterprises, These areas are not seen as those which are most likely
to produce profits on a scale to Justify certain types of technological
innovation, While this calculation may be correct, it is also true that
women's productive sectors are increasingly recognized as central to many
countries' overall productivity, Subsistence agriculture feeds the
majority of people and produces the majority of food in many lands.
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The non-physical characteristics of technologies which comprise
the other elements of technological Style are just as important in their
potential differential impacts on women and their roles. These include
such things as organization, level of skills required, type of discipline
required, degree of cooperation and scale of operation, A technology

of men, as is the case where women's mobility {is restricted, a technology
which meets the organizational Setting of the one will not be so suitable

characteristics of technologies with the related attributes or activities
of any productive activity is obvious. When a technology provides water to
women individually at their homes, they may, as we saw, loose an
opportunity for interaction which was important ip the ways they had
previously organized their water gathering work. The purpose of this

D. Characteristies of Technology Transfers

There are three basic mechanisms by which technologies are
transferred in assistance programs., (There is an extensive literature on
the processes of technology transfer through trade and commerce including
implications of technology packages, components, servicing contracts,
licensing, patenting, etec. A particularly good analysis of the
implications of various technology aid and trade packages may be found in
Hans Singer, Technologies for Basic Needs, ILO, 1982, pp.29-50. Because we
are concerned with project design and implementation by agencies involved
in providing aid to developing countries, we are focusing here only on the
aid transfer mechanisms,) These are 1) through direct projects or
programs, 2) through personnel and 3) through education and training
Programs. Usually the three are combined in any given project. A project
will introduce a new technology making it available physically to project
participants, Personnel will bring it, assemble it, demonstrate its use
and maintenance, Training systems for its use will complete the transfer
as project beneficiaries learn to use and maintain the technology.
Personnel also, of course, do the training,

Much of the previous discussion was concerned with elements which
define the technology (the equipment or technique), itself. To complete
the analysis, more discussion is in order here regarding transferring
personnel,

The person who transmits a technique or knowledge of it can affect
or determine who finds out about it and who can have access to using it.
There is growing documentation of the problems which have emerged as a
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result of the fact that male extension agents or teachers and instructors
do not, in many societies have access to women who may be potential or
actual users of technologies, (Fortmann, pp.205 ff and Boserup and
Liljencrantz.)

The effect of the agent 1in technology transfers is even more
important and more subtle than direct gender access implies. The
characteristics of the possessor of knowledge about a technology or of the
person who controls a technology communicate a message about who may have
technological knowledge or control. This occurs in two ways that usually
reinforce each other. The possessor/controller may balieve that it is only
people like himself who can manage technologies. Thus, he looks for people
like himself to be the recipients of his efforts to disseminate, sell, give
or demonstrate a technology. Others who see that usually (or always) a man
or men handle technologies will make the Same assumption that this is
inevitable, In agriculture, there is an additional insidious related
belief which follows. Because wcmen have, in many parts of the world, been
responsible for subsistence agriculture, there is a sense that the
modernization of agriculture through the application of technologies
requires, at the same time, the masculinization of agriculture, (ILO
Office for Women, "Women, Technology and Development Process, in Dauber and
Cain, pp. 33-50) This same type of belief is found also in industry. As
rice milling became industrialized in Indonesia, men ran the mills,

Technologies originating in Europe and North America often carry
this message. In the history of the development of technologies in these
societies, for a variety of reasons not necessarily replicated in other
cultures and places, technologies have been for the most part invented,
developed, controlled and used by men, Ironically many technologies, in
fact, have obviated gender differentiations based on size, weight, strength
or speed (anyone can push a button for example, or drive a power steering
tractor) forcing us to give up our notions that women are too weak or
fragile to do certain tasks. Rather than breaking down the gender-based
division of labor, however, we replaced the limits imposed by physical
characteristics with limits believed to be imposed by mental capacity,
talents, acumen, and inclination, We developed the belief that women
"don't do"™ math and that women "don't like"™ to work with machines., Women
tinker with a machine with a hairpin; men repair a machine with tools. As
western assistance agencies approach development projects and programs in
which they transmit a technology, the staffs of these agencies often carry
these attitudes and preconceptions and assume that, the more complex the
technology, the more inevitable it is that they will need to locate men to
whom to transfer it,

Even tliose concerned with broader access to technique are often
trapped into these gender-based expectations, One US agency which is
designed to transfer technologies appropriate to all askers from any area
of the world, quite recently still carried photographs in its major
publicity pieces which showed ocnly men working with technologies. A line
drawing, showing women washing clothing on rocks, was the only pictorial
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representation of women, Its technical assistance experts are
predominantly male as is true for most such agencies, Thus, in a subtle
way even this organization devoted to increasing access to technologies
conveys the message that technologies are more for males than females.

For project design purposes, then, consideration of the messages
represented by the agents of technology transfer, as well as by the systems
of transfer, is important to increasing women's involvement in and benefit
from technologies.,

CONCLUSION

In the discussion above, we have presented categories for
analyzing the impacts of technologies on production and consunption and for
thinking about the characteristics which may affect these impacts. We have
also noted the central importance of the transmitting agent. We have
cautioned against looking for a simple technological fix to the problems of
development, and to the problems of‘technology transfer as well,

Simply having smaller technologies will not bring development,
Simply recruiting women to work as instructors of technology use will no
more solve problems of development for women than the corresponding process
has done for men.

What is needed is the development of systems for transferrence of
technologies in their broadest sense, including know-how and technique, in
a manner which promotes the recipient's own ability to become, him or
herself, a technologist. How does one develop the capacity to invent?
Familiarity with existing technologies is certainly one part of the answer.
This is why issues of access to both knowledge and use of technologies is
S0 crucial for longer term development. Those who do not have access to
technological knowledge or experience will never be as likely to become
developers of their own technological solutions as will be ihose who do.

Technological familiarity provides several thinrgs., It instills
the idea that some things can be done better, with less effort, with more
favorable results, more cheaply, etc, It also teaches that a person can
make that occur by control over a technique, It teaches various
mechanical, chemical and biological processes which form the bases for new
discoveries, inventions and adaptations., It empowers people to solve their
own problems of production. It is clear, therefore, that the
marginalization of any group in relation to technology development and use
not only leaves them out of current benefits to be derived from technology,
it consigns them to an inferior position in relation to future
developments, and it limits, if not prohibits, their ability to participate
in these.
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