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Science and technology (S&T) is a broad term that & continual process of reinvention. Many
of the S&T breakthroughs of 20 or 30 years agoparé of everyday life today. Rural women in
most parts of the world have also benefitted, espig¢hrough greater access to information.
Science and technology offers solutions to manylemges faced by rural women including
labour-saving technologies related to domestic arodiuctive work such as water pumps and
community water schemes, improved cooking technetydransport of water, wood and crops,
post-harvest and food processing. However, becalug®men’s lower education levels, their
lesser access to credit, their lack of land temme other discriminatory practices, men are most
frequently the beneficiaries of new and improvedcatdfural technologie$.The poorest women
continue to use labour-intensive traditional tedbgi@s or use no technologies at all.

Many new and emerging technologies hold good pmtieior women’s empowerment but not all

address gender differences adequately. More thybranalysis is needed about their effects on
poor women and men in agriculture. It is cleat thasons can be learned from the experiences
gained in the last 30 years with the differentrapact of the older, basic technologies on women
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versus men and rich versus poor. Past experierma&ssthat technologies must be introduced
with a good understanding of local economic condgiand cultural practices. New agricultural
technologies can work against the immediate inter@swomen. There is also a strong argument
to be made for the introduction of technologiest twdl help poor households to cope with
increasing climate variability and long-term climathange, to improve crop yield and to reduce
time spent on laborious agricultural tasks and risuee that women and men can cope with
changes in their environmerits.

A brief review of recent literature on gender amiesce and technology in rural areas has
identified a number of consistent findings. They gresented below not as a conclusive
statement on gender, S&T but as a reflection oferurthinking. The findings have been
organized into 13 general points that cover boghctbntent of improved agricultural productivity
and methods used to ensure greater inclusivenesgesaer equity.

1. Gender roles in agricultural production changem response to economic and social
conditions.

Although many cultures and/or societies have tiaakilly assigned some agricultural tasks to
men and others to women, the boundaries have emsledresult of migration, armed conflict,
HIV and AIDS and other intervening factors. In socases this has placed a heavier work load
on women as they have had to assume work formentg dby male family membefsin other
cases, at peak periods when there is need for@ualitabour, men have helped women in tasks
that were traditionally performed by females. Fesvtadaded households are often the least able
to mobilize additional labour when it is needed¢drese they tend to be poorer and have fewer
resources to pay for labour.

2. Technology adoption rates of male and female farers are impacted by the different
conditions under which they operate, including accs to resources, secure land tenure, etc.

Some researchers have suggested that women adbpblegies more slowly than men but
others have found that women’s adoption rates Heetad by their specific needs and their
access to resources. Researchers in Zimbabwe fthatdhouseholds with female labour
constraints were less likely to adopt improveddialitechnolog$ and in Kenya they were less
likely to adopt expensive technologies like inorigafertilizer.” However a study of male and
female farmers in Malawi concluded that women fasmeere quicker to adopt a new kalmia
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bean variety because it had qualities that theyedilsuch as a shorter cooking time and a good
taste® In Vietnam, an IFAD project found that although maind female farmers both wanted
high yielding and high value rice varieties, menravequally concerned with pest resistance
while women placed greatest value on the charatiesiassociated with easier post-harvest
processing and taste.

In India, attitudes of men and women towards thgpéidn of groundnut production technology
differed along gender lines. While men were mostincerned about financial viability of the
technology, women perceived the advantage of the texhnology options in terms of
workability and implications for drudgery and ocetipnal hazard$®

3. New technologies can have uneven impact on won'elabour burdens.

In India, the adoption of high-yielding varietiekriwe and wheat after the Green Revolution was
disadvantageous for many of the poorest women filmmdless or near landless households.
Insufficient employment was generated to includewddlo needed work and wages remained
low. Women were paid less than men and were givenmore labour-intensive tasks of
weeding, transplanting and harvestii@n the other hand, in Padulara, India the intréidnoof
Green Revolution technologies (high yielding vaeetof seed, use of fertilizers, pesticides,
agricultural machinery, controlled water supply.eted to an increase in agricultural production
over time and families with larger land holdinggae to prohibit female members from working
on the land. For families with smaller land holdinghe increased productivity in the region
created new sources of agricultural employmentwomen who were hired out as contract
labour®® In South and Southeast Asia, the introductionrafrdseeders in rice cultivation saved
time and labour for wealthier farmers but it remibueaditional jobs from the poorest and
landless womer®

Mechanization of agriculture is becoming increaingpmmon, especially in Asia, however

women are often prohibited from using such maclyib@cause of prevailing cultural practices.
Mechanization can also have an adverse impact omalée employment opportunities. In

Bangladesh in the 1980s, about 100,000 women [@erwere displaced after the introduction of
rural rice mills** In India, when a mussel farming project wanteéhtooduce semi-automated

seeding machinery, poor women who worked as oagaklabourers in manual seeding, were
apprehensive that they would lose their {8bs
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One positive benefit of new labour saving techn@sdn the domestic/reproductive sphere is
that they can free women’s time to allow them takwen irrigated plots or invest in other types
of technology that will bring economic benefits.rFexample, in a rice cultivation area of

Senegal, technologies such as improved wood stawedgyrain processing machinery had the
potential to reduce women’s domestic labour ane fnem to work on irrigation plots. However,

adoption of the domestic labour saving technologiegolved a decision about capital

investment® Since women often have little voice in househadrices, their needs for such

technologies may not be prioritized.

4. More technology research is needed on commodgiand production processes
dominated by women.

Most agricultural researchers do not give attentitmon gender analysis in technology
development. This lack of gender sensitivity al$iects the research topics they chose. For
example, women are often deeply involved with valet cultivation in kitchen gardens.
Vegetables contribute to household food securiéyehimportant nutritional benefits and often
are sold in local markets to generate cash incorl@sever, vegetable production is given little
attention by agricultural researchers. There iseadnfor NGOs, and researchers to study the
value of such plants, promote and valorize the gpetodn and consumption of the highly
nutritious or medicinal plants, whether through ke#s or direct consumptioii.A study of poor
households in a rice growing region in Senegal fotirat on average, women’s contribution to
livelihoods in poor households was over half a pbousehold’s average rice earnings. A
substantial proportion of this income came frometagle farming?®

5. Farmers’ groups are effective in disseminating &éw technologies.

Farmers’ groups are effective in disseminating netbgies, building a sense of shared purpose,
and enabling cooperative action in sustainablerabtesources management and development.
In Uganda, researchers found that although malécjpeation in a farmers’ research group was
high at the outset, men tended to drop out whilenao remained. However, men still held the
executive positions in the groups (with the excaptof treasurer). The study also found that
although there were no exclusively male farmersugs, there were many exclusively female
groups. Wealth of the farmers did not appear toab@niting factor for women to joining
farrr;gers’ groups and over time female members ajt@ned self- confidence and began to speak
out.
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In India, uptake of groundnut production technolaggs accelerated through the formation of
kinship and formal networks, farmers’ groups and-iselp groups among small- and medium-
scale land-holding farmers, landless and tribal wom Common constraints such as access to
inform%tion and credit and inputs like seed andsgyp fertilizer were overcome through group
action:

6. Agricultural extension is still an important driver in technology introduction and
adoption.

Agricultural extension continues to play a key rmdéechnology dissemination. Over the years,
extension methods have moved towards more participapproaches and increasingly they
make use of communication technologitsHowever, some national systems are still gender
insensitive. For example, in rural Zimbabwe, desm@ large proportion of female-headed
households, only 10 percent of women farmers ppaie in agricultural extension trainifg.
Research with rice farmers in South and Southeash found that most extension agents
interacted only with men so women did not recem@artant information and were unable to
take advantage of opportunities such as the chémaarn income from renting out drum
seeder$® Research in Tanzania found that many women farmesterred to interact with
female extension officers because they thoughtttteat could discuss their problems with them.
Some men also preferred female extension officedsathers had no preference as to male or
female officers* A study in Kenya found that previous awareness adaption of technology
by farmers of the same sex increases the prohabfliadoption, especially for female farméts.

There have been some successful efforts to institalize extension to female farmers. For
example, Nigeria has established Women in AgricaltWnits with female extension staff

throughout the country. These units identify th@imation and technical needs of rural women
and provide training and technology disseminatiorking through local women'’s groups.

7. The indigenous S&T knowledge of poor farmers, ib male and female, should be
integrated into strategies for introducing new tecologies

Agricultural research is often carried out with@ttention to the existing technical knowledge
held by male and female farmers. Most “indigenoas™traditional” knowledge is based on

20 Padmaja and Bantilan. 2008.
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generations of experience and field testing. Maogrvomen and men have complex practical
understanding of agriculture, fisheries, hortictdtuforestry and health. These knowledge
systems are gradually being eroded. The breakddwsuah traditional and indigenous rights
regimes is leading to the loss of plant biodivgrsihd new intellectual property rights regimes
tend to assign intellectual property rights andefiésto groups of male community memb#&rs.

The technical knowledge of men and women in rusahmunities is usually based on the work
that they do. Women are particularly knowledgeadideut seed diversity and plant breeding
since they often have responsibility for collectaryd storing seeds from one season to the next.
They also have knowledge of local biodiversity aswmetimes use their home gardens to
experiment with gathered species and tree products.

8. Participatory research methods alone are not sfi€ient to guarantee self-sustained
adaptation of new technologies.

Participatory approaches for the dissemination &T Shave been widely used by some
researchers and agricultural extension systems Bethods often involve farmers in problem
analysis, determination of extension prioritiesgd an extension planning. Sometimes farmers
also provide feedback to extension activities andfew technologies, conduct small-scale
experimentation and/or participate in on-farm ekpents. They may be involved in monitoring
and evaluation and they may participate in or omgmetworking and information exchange
fora. However, many participatory efforts have waatkwith “the community” without
recognizing that this may consist of richer malenfars while the poor and/or female farmers are
left out.

Lilla and Ashby developed a framework to measu@ss impacts, technology impacts and
cost impacts within a gender/stakeholder analyi$igy point out that “participation” as used by
agricultural scientists can range from merely inforg farmers of research plans to active
farmer experimentatioff Gender sensitive participatory methods can be itappmechanisms
for introducing new technologies to women but they not sufficient to guarantee self-sustained
adaptation of new technologies. Empirical testingthnds also provide important information
for policymakers® There has been little systematic analysis of thpakts of participatory
methods for gender-sensitive technology adoptigaugealternative approaches to adoptfon.

9. Gender mainstreaming into technical knowledge dsemination can help to ensure that
women benefit

FAO and IFAD have worked with government ministraggl national extension systems to help
them mainstream gender into their programs. Thexe Heeen active in promoting institutional

277 Howard, P.L. and G. Nabanoga. Are there Customary Rights to Plants? An Inquiry among the Baganda (Uganda),
with Special Attention to Gender. World Development 35, 9 (September 2007):1542-63.
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29 Gladwin, Christina H.,Jennifer S. Peterson, and Abiud C.Mwale. The Quality of Science in Participatory Research:
A Case Study from Eastern Zambia. World Development 30, (2002):523—-43.
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reform as a vehicle towards the economic empowetrraemural women and giving them a

greater role in decision making at all levels. Theye also worked with local governance
structures, helping to ensure that the voices amttarns of the poor are heard in decision-
making processes.

In Ecuador, FAO mainstreamed gender analysis iathrtical knowledge and enhanced the
gender analytical capacity of national experts wagkior the development of rural agriculture
and food security" In Asia and Africa, FAO increased women'’s accesproductive resources
and appropriate irrigation technologies by workwwgh national experts from 21 countries,
introducing low cost and water- saving technology ifrigation crop productioff They were
given training in gender analysis and participattrgls to more actively involve women and
poorer farmers in water management. IFAD has aésmactive in mainstreaming gender into
technical knowledge and in ensuring that women laeess to technical training. For example,
a program in Nepal, done jointly with the Interoathl Labour Organization (ILO), is helping
conflict-affected youth, including ex-combatantintegrate into their communities by providing
trainiggg and skills enhancement in sub-sectors #hmuportunities for future employment
exist:

10. Successful participation in technology transfeprojects has positive benefits in raising
the self- confidence of rural women.

Access to technology and improvement of farming pratluction systems can have positive
benefits not only from an economic perspective d&gb in helping to enhance the status of
women. Research in Uganda suggested that overfémale farmers became more confident
about speaking up in public meetingsHowever, women farmers who successfully use new
technologies and improve their socioeconomic statay also experience increased tension if
husbands or community members have negative reactimtheir new status.In some cases,
women risk losing control over their crops as thpnoduction systems become more
successfuf® In Kenya, men began to use banana tissue cultiotechnology after women
farmers had pioneered the process with researemerdhad substantial increase in yields and
increased their incomes.

11. Gender responsive approaches to technology trsfier can have a high level of uptake.

A recent FAO/ IFAD study that investigated the higle between water and rural poverty in sub-
Saharan Africa concluded that there are ample dppities to invest in water in support of rural
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livelihoods, but that interventions must be wetheted®” A comprehensive approach is needed
in which investments in infrastructure are matchatth interventions in institutions, knowledge
and finance to offer the best return in povertyuatbn. The Multiple Water Use (MUS)
approach is promising, as multi sectoral infragtree systems address broad water needs better
than sectoral water development programifies.

12. Improved rural communications can accelerate tshnology dissemination to poor men
and women.

Information communications technologies (ICTs) haecome a central part of rural
development. The rapid growth of mobile phone cagerand mobile phone users in developing
countries has created new opportunities for poomeam and men to access information and
technologies in a timely, cost effective mannerwile range of applications and services are
becoming available in many countries. For examipl&angladesh, women poultry farmers are
using their mobile phones to make direct contat¢h thal buyers, thus eliminating the role of
the middleman plus gaining direct information aboudrket preferences. Research in India
showed that mobile phones increase women’s econordependence as they are worth the
equivalent of two to four extra years of educaiionierms of reducing gender inequalitiédn
Tanzani&’, theshu shu shu, a type of “market spies”, investigate prices arfdrmation in the
local markets and use their mobile phones to rdpawk to their villages.

13. Green technologies are becoming increasingly partant.

Renewable energy is often cited as a key mitigatemmnology for climate change. Increased
attention is being given to the use of biofuelsalihhave long been used as an energy source by
women in areas with sparse forest resources. Towiigy emphasis on biofuels has implications
for women in developing countries both becauseetherincreased competition for available
biofuels and because sizable amounts of fertileécalgural land formerly used for food
production is being diverted to growing biofuebsg(, maize, sugar cane, etc.). Energy crop
plantations typically require large amounts of wated often draw on local water sources that
are already meagre. As a result, women have todspeen more time and energy in collecting
water for household needs while they do not neciésseenefit from the proceeds of plantation
energy crop$! Traditional biomass fuels such as wood, charcodl agricultural residues are
usually managed by women and often represent agrmbortion of national energy supplies. In
Sub-Saharan Africa they constitute about 50 perceintprimary energy consumption.
Identifying appropriate alternative energy sourisasot only important for the environment, it is
also key to reducing women’s workloads.

37 www.fao.org/docrep/010/i0132e/i0132e00.htm.

*® Quisumbing and Pandolfelli. 2010

**|FAD, Rural Poverty Report 2011

40 IFAD, Agricultutal Marketing Systems Development Programme, Tanzania

o Rossi, A. and Lambrou, Y. (2008). Gender and equity issues in liquid biofuels production. Minimizing the risks to
maximize the opportunities. Italy: FAO. Rathgeber, Eva. Module 6: Gender-sensitive strategies on technology
development and transfer to support actions on mitigation and adaptation. In Training Manual on Gender and
Climate Change. IUCN, UNDP, GGCA. 2009.



Strategies for improving women’s access to and padipation in science and technology

The findings discussed above are not particulaghy.nThey capture points that have been made
repeatedly by scholars and gender analysts. Theatruestion then becomes: why have these
findings, which are supported by research and lactmal field experience, not been given
greater attention by agricultural development p&aeninternational organizations that support
agricultural development and agriculture reseacher

Providing poor women with better access to sciemztechnology is only one piece of a much
larger puzzle. If women do not have equal accessddit, to land, to education, to extension
services, etc. then access to science and technadognlikely to have a major impact on
improving their livelihoods. There is need for seis commitment to gender equality on the part
of world governments if women are to achieve pasiiyn men in the rural sector.

The following are a few key areas where governmshtauld make investments. There have
been many previous lists of potential interventibdsaccelerate gender equality, not only in
agriculture but in all aspects of social, econoamd political life. The objective here is not to
provide another long list of possible interventidmst to address the need for an enabling
environment for gender and S&T.

Policy
* Women are central actors in food production ancegawents must facilitate the work of
poor farmers, including female farmers. Governmeatsplay a major role in changing
traditional mindsets that stereotype women intmsdary positions. Gender
mainstreaming in agricultural ministries and reskanstitutions should not be voluntary
or donor-driven. Governments should make it apasory strategy to improve their
own potential to meet food security needs.

Education/Training
* Education should be seen as life-long for everyorading poor men and women in
the rural sector. Governments have an importaetirotonvincing conservative or
traditional populations that acquisition of newllskand technologies is a normal part of
life. Adult education, through agricultural extemsiprograms, and through mass
communications should be hands-on and innovationldibe recognized and valued.

Women’s Knowledge
* Women'’s traditional knowledge often is based onrye& observation and

experimentation. It should be seen as a startiig far the introduction of new
technologies. Research should be seen as a tw@noagss with learning on the part of
both the researchers and the farmers.



