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ABSTRACT

This paper reviews existing microeconomic empirical literature on gender differences in use, access, and
adoption of nonland agricultural inputs in developing countries. This review focuses on four key areas:
(1) technological resources, (2) natural resources, (3) human resources, and (4) social and political capital.
In general, there has been more empirical research on inorganic fertilizer, seed varieties, extension
services, and group membership than on tools and mechanization, life-cycle effects, and political
participation. Across input areas, generally men have higher input measures than women; however, this
finding is often sensitive to the use of models that control for other background factors, as well as the type
of gender indicator implemented in the analysis. We find few studies that meet our inclusion criteria
outside Sub-Saharan Africa. Finally, future directions, opportunities, and recommendations for
microeconomic gender analysis of nonland agricultural inputs are discussed.

Keywords: gender, agriculture, access to farm inputs, assets, women

vi



1. INTRODUCTION

Since the 1990s, policymakers and development practitioners have highlighted the critical importance of
gender in the implementation, evaluation, and effectiveness of programs across a range of social and
economic sectors.' Gender and Agriculture, a recent sourcebook produced by the World Bank and
collaborating partners (2009), warns that the “failure to recognize the roles, differences and inequities
[between men and women] poses a serious threat to the effectiveness of the agricultural development
agenda” (2). Similarly, the International Fund for Agricultural Development (IFAD) states that although
female farmers are primary contributors to the world’s food production and security, they are “frequently
underestimated and overlooked in development strategies” (UN News Center 2010). In short, there is
agreement that gender inequalities and lack of attention to gender in agricultural development contribute
to lower productivity, lost income, and higher levels of poverty as well as undernutrition. This recent and
renewed interest in gender and agriculture has produced several new initiatives, calls for action, and
commitments from the international development community since 2005 (see, for example, IFAD 2003;
IFPRI 2007; World Bank 2007). In addition, guides, tool kits, and other resources on theory and practice
of gender integration and promising programmatic approaches have been developed to streamline gender-
specific agricultural development initiatives (Doss 1999; Mehra and Rojas 2009; Quisumbing and
Pandolfelli 2010; UN-HABITAT 2006; World Bank 2009). Despite these advancements, there is a lack of
consensus on actual magnitude and effects of gender differences in access to agricultural inputs. Where
information is available, it is generally focused on access to land or based on dated and region-specific
research. Given the importance of producing evidence-based policies, this paper proposes to update the
current knowledge on household-level microeconomic effects and levels of gender differences in access
to nonland agricultural inputs through review of published and unpublished literature between 1999 and
2009.

This review contributes to the literature in several ways. First, we focus strictly on empirical
household or plot-level data from program evaluations and agricultural and socioeconomic research in
order to summarize and bound parameters for estimates in a reasonable range. We include only articles
that are based on quantitative indicators, reasonable measurement of outcomes, and attention to
econometric evaluation techniques.” We therefore do not review studies based on aggregate cross-country
data or cluster means generated from census data, because such data do not adequately capture the
intercluster variation and heterogeneity of the agricultural sector. We review studies that focus explicitly
on gender as well as those that include gender as an explanatory indicator in evaluations of other
outcomes. This assessment will be conducted with the knowledge that percentages and effect sizes are not
strictly comparable because of the diverse technological products, crop varieties, program designs, and
empirical techniques from which results are derived.’ Therefore, although we discuss and include
outcome measures in the review, the common theme across all studies included is the provision of
gender-disaggregated input data. Second, as previously mentioned, we focus on papers published between
1999 and 2009 to update the literature, given the rapidly evolving environmental, technological, and
demographic trends in that period. A body of rigorous and significant literature from the 1980s and 1990s
has provided empirical evidence on gender differences in access to inputs. However, this literature has
been reviewed sufficiently in past studies, and there is little value in continuing to revisit this material
(Quisumbing 1994, 1996; Schultz 2001; Kevane 2004). Finally, although we attempt to make regional
comparisons to help identify how women farmers face similar or diverging constraints according to their

! Here, gender represents a social construction of what it means to be of the male or female sex, including cultural, ethnic,
economic, religious, and ideological influences. Likewise, gender equity refers to fairness in the distribution of opportunities,
responsibilities, and benefits given to men and women.

2 We do not use a strict sample size cutoff per se but include only studies that generate descriptive statistics across gender-
disaggregated subgroups.

* Although we attempt to compare and contrast findings, please note that we do not conduct a meta-analysis. Meta-analysis
would necessitate a substantial number of studies examining the same types of inputs (and associated outputs), which is not an
appropriate analysis because of diversity of inputs.



geographic region of origin (Asia, Sub-Saharan Africa, the Middle East, Eastern Europe, or South/Latin
America), our ability to do so is limited by data availability, since most studies on gender differences in
access to inputs (with the exception of labor) come from Sub-Saharan Africa.*

The review is focused on access to agricultural inputs in four main areas: (1) technological
resources (including inorganic fertilizer, insecticide, improved seed varieties, and equipment), (2) natural
resources (including water and soil fertility), (3) human resources (including labor, extension services,
and life-cycle concerns), and (4) social and political capital (including group membership, social
networks, and political representation).’ The review is compiled by online searches of published material
as well as inclusion of working papers and forthcoming evaluations from researchers working in gender
and agriculture.® Each section is summarized in a table (Appendix) with key components and effect sizes
as a method of organizing and comparing inputs and outcomes. As we mentioned earlier, we do not
explicitly include access to land, because it has traditionally been the focus of other reviews, although we
will inevitably touch on linkages between land access and access to other inputs. In addition, although we
acknowledge the importance of bargaining power, women’s status, cultural and religious beliefs
surrounding agriculture, and community norms, we do not explicitly include how these are determined,
but rather focus on how these factors affect the distribution of inputs between men and women. We
conclude by making recommendations to address the research gaps in measuring gender differences in
nonland agricultural inputs, to highlight the policy implications of the reviewed empirical work, and to
suggest directions for future research.

Before we present our review of the four focus areas, it is useful to more clearly articulate the
range of definitions implicitly or explicitly assigned to the term women’s use of various resources. When
generalizing about gender differences for a given input (such as fertilizer or seed varieties), we often use
the terms use, access, or adoption interchangeably; however, within a specific study or framework, these
terms may connote entirely different outcomes. These distinctions are critically important, as differences
across studies may in fact be the result of variations in definitions of terms rather than magnitude of
gender differences. The literature on property rights and collective action defines bundles of rights, which
refer to gradients of control over a given resource, usually applied to land or other natural resources. For
example, bundles of rights for land can be divided into the right to use the asset (including the right to
access, the right to extract resources), the right to appropriate the return from the asset (including earnings
and income), the right to change its form, substance, and location (including decisionmaking rights such
as management, and the exclusion of other users), and alienation (including transfer of rights to others)
(Di Gregorio et al. 2008).” These bundles of rights are applied at different levels (individuals, families,
groups, the state), and actors often overlap in their levels of rights. Although this framework is a useful
starting point for thinking about women’s control of agricultural inputs, we limit our review to
production, and thus concepts of transfer or exclusion will not typically apply. Therefore, we define use
of an input as the actual application of that resource in productivity-producing outputs, specifically, at the
individual or household level, whether the input was obtained through extraction, purchase, or barter. The

4 As noted, the regions we compare include Asia, Sub-Saharan Africa, the Middle East (including North Africa), Eastern
Europe, and South/Latin America. When we refer to “region-specific” trends, we lump areas of the world into these five regional
categories. Throughout the paper we sometimes refer to subregions within these five categories (for example, South Asia) or
within specific countries (for example, the southern region of Zimbabwe); these instances will be specifically noted.

5 We acknowledge the importance of two other input categories: access to credit and financial services (collateral-based and
other forms of credit, microfinance, and savings products), and value/supply chain (roads, transport, crop processing, and market
accessibility); as these will be addressed in-depth in complementary sections of the SOFA, we omit them here.

% We started by reviewing original research on gender inequalities in agriculture, followed by papers that cite these studies.
We then conducted online searches using keywords for various inputs in each category (Google Scholar, peer-reviewed journals,
and websites of the Consultative Group on International Agricultural Research) and publication searches of websites of
agricultural research organizations. We also conducted “snowball” citation techniques and sent emails to researchers in the field
working on gender and agriculture within various institutions.

7 For a detailed presentation of property rights and collective action framework, including measurements, institutional
actors, and linkages to poverty reduction, see Di Gregorio et al. (2008); for a review of implementation of this framework in
evaluation work, see Mwangi and Markelova (2008).



use of inputs is generally straightforward and can be operationalized for both technological inputs, such as
fertilizer or seed varieties, and natural and human resources. We define access to an input as the
availability or potential for use at the individual, household, or community level. Access implies the right
or ability to use a resource or input, but is not an actual use measurement. We define adoption as the
initial use of an input or method by an individual, household, or community that often, but not always,
occurs in the context of an established program or scheme. Finally, in discussions about differential
access to social or political capital, we often make use of the additional term participation, which we
define as the ability to freely and fully partake in and engage with a social or political group or network.
Although not all the inputs and studies we review relate directly to these definitions, they will serve as a
general guide throughout the paper. Where deviations from these terms are necessary, they will be noted
in the text.

In part, the levels and appropriateness of use, access, and adoption of inputs are determined by
the setting, farming systems, and context of the study in question. A number of rudimentary
generalizations can be made about the differences in farming systems across regions. In Asia, where
monogamous extended or nuclear families dominate, and where families jointly farm agricultural land,
men serve as the primary agricultural decisionmakers and laborers.® In many African societies, where
polygamous families are common, access to resources and decisionmaking is divided between household
members (Dey 1985). While African women play a large role in agricultural production, there is often a
gendered division of labor that links women to the production of food crops and men to cash crops
(Boserup 1970). In Latin and South America, where the monogamous family structure is dominant, there
is a gender division of labor in both industrialized crop production and peasant farming (Ashby 1985). In
general, women’s agricultural participation in family farming systems is much more important in the
Andean countries and Central America than in the southern region of South America (Deere and Leon
1987). These regional differences will be further explored in the discussion section.

8 Polygamy exists in Asia, but not to the same extent as in Sub-Saharan Africa.
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2. EVIDENCE OF GENDER INEQUITIES

Technological Resources: Inorganic Fertilizer, Insecticide, Improved Seed Varieties, and
Mechanical Power

Advancements in technological resources have positively impacted farmers in developing countries by
providing a means to improve soil fertility and increase land productivity and overall crop yields. Female
farmers, who are more likely to be asset poor and subsistence oriented than their wealthier male
counterparts, stand to benefit significantly from such technology (World Bank 2009). In this paper, we
examine four main categories of inputs of particular importance to small-scale female farmers:

(1) inorganic fertilizer, (2) insecticides, (3) improved seed varieties, and 4) mechanical power. Inorganic
fertilizer (chemical) refers to a nitrogen-based chemical mixture used to improve soil fertility. Inorganic
fertilizer is differentiated from organic fertilizer (such as animal manure, compost, or other living mulch)
by its manufacture, chemical modification, and external purchase. Insecticides and pesticides (also called
farm chemicals, agrochemicals) are primarily synthetic spray-applied agents used to expand agriculturally
productive land and increase crop yields through pest, bacteria, and weed destruction or control.’
Improved and genetically modified seed varieties are artificially produced by cross-pollination to increase
yield, uniformity, and resistance to disease. By mechanization we mean the introduction of mechanized
farming tools or other equipment (tractors, plows, seeders, and weeders) into the farming practice. For the
purposes of gender analysis, technology inputs are unique in that they typically (but not always) imply a
monetary purchase as a prerequisite to use, in contrast to other categories, which may require time or
natural resource endowment.

Appendix Table A.1 summarizes the 24 studies reviewed that contain statistics on gender
differences in access to technological resources. Articles are listed in alphabetical order of the first
author’s surname (column 1) and therefore do not represent importance or significance of studies.
Column 2 lists the country or countries or region of the indexed study and the crop, if applicable. Column
3 reports the sample size and unit of analysis in the study. Columns 4 though 7 indicate differential access
or mean values of a specified input type (column 4, for example, shows fertilizer or seed varieties)
reported for women (column 5) and for men (column 6) in a specified unit of disaggregation (column 7).
Where additional analysis was conducted, columns 8, 9, and 10 list stratifying variables, outcome
variables, and effect sizes (coefficients and standard errors in parenthesis), respectively, for each study.
Comments on relevant findings, including methods or caveats, interpretations of use operationalized by
the study, and indicator of peer-reviewed publication status follow in the remaining columns.

Much of the research on gender differences in access to technological inputs focuses on inorganic
fertilizer, which perhaps reflects the important role fertilizer continues to play within debates about
agricultural productivity and poverty reduction. In the literature on inorganic fertilizer, an important
theme is that, given equal access to fertilizer (controlling for other inputs and background factors), female
farmers adopt fertilizer at the same rates as male farmers. Such findings suggest that accessibility of
inputs, not propensity to use inputs, is a key issue for many female farmers. A highly cited paper is Doss
and Morris’s (2001) study of 420 maize farmers in Ghana, which found that once researchers controlled
for access to complementary inputs (land, education, labor), they found no significant difference in rates
of adoption between male and female farmers. Similarly, Thapa (2009) found little evidence for gender
differences in value of farm output in 2,360 Nepalese households after controlling for access to inorganic
fertilizer and other key inputs. Gilbert, Sakala, and Benson (2002) analyzed a cropping system trial survey
in Malawi and found a significant gender difference in fertilizer use among the 1,385 farmers selected to
participate in the trial. Following a treatment period in which all participants were supplied with inorganic
fertilizer inputs, the authors found no significant gender difference in maize yield. Jagger and Pender
(2006) examined the effects of the presence of local organizations that promote improved technology use

? Pesticides may also be organic or organic compounds synthesized in a laboratory.
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in rural Uganda and found female heads of household are significantly more likely to adopt inorganic
fertilizer than their male counterparts.

Findings from several additional studies contradict initial expectations that female household
heads are disadvantaged in their fertilizer usage and adoption rates. Freeman and Omiti (2003) and
Bourdillon et al. (2002) found that the gender of household head has no significant effect on adoption and
intensity of use of inorganic fertilizer in 399 households in Kenya and among stratified samples of 136 to
200 households in Zimbabwe. In a sample of 156 households in Malawi, Chirwa (2005) found men and
women plot owners do not differ significantly with respect to fertilizer adoption. However, in a parallel
analysis using the same sample but using headship as an indicator of gender, he found that female-headed
households are less likely to adopt fertilizer (note, however, the sample size is only 156 households).
Horrell and Krishnan (2007) found no significant difference in maize yields achieved or fertilizer usage
by female household heads in Zimbabwe. However, further analysis found de facto female heads of
household do receive lower prices for their output and lack access to selling consortiums; thus,
disadvantages persist.

Many of the same studies that examine fertilizer use also analyze gender differences in seed
varieties. The Doss and Morris (2001) study in Ghana found that once researchers controlled for access to
complementary inputs (land, education, labor), they found no significant difference in rates of modern
seed variety adoption between male and female farmers. Similarly, Horrell and Krishnan (2007) found no
significant difference in maize yields achieved or seed usage per acre by female heads of household.
Tiruneh and colleagues’ (2001) study of households in Ethiopia found that a significantly higher
proportion of male than female heads of household use improved wheat.'® Logit analysis stratified by
gender shows that in male-headed households, farm size and extension service contact significantly and
positively affected adoption, whereas farm size and asset ownership are associated with adoption in
female-headed households. Sanginga and colleagues (2007) found female farmers less likely to use
improved soybean seeds in Nigeria, at least in part, because male farmers continue to have more money to
spend on hiring extra labor and have better market access opportunities. However, Sanginga and
colleagues also found that more and more women are growing soybeans, a traditionally male crop, thus
blurring presumed cropping norms. The studies by both Chirwa (2005) and Bourdillon et al. (2002) found
that the gender of household head has no significant effect on adoption of improved seed in Malawi and
Zimbabwe, respectively, although the authors of neither study provide an explanation for why this might
be the case, and, as previously mentioned, sample sizes are relatively small (N = 156 to 200).

We found fewer relevant studies that examined inequities in pesticide use by gender. Jagger and
Pender (2006) used a two-stage model to examine program effects on pesticide adoption among 451
Ugandan households and found female headship is insignificant in predicting adoption. Atreya’s (2007)
exploration of pesticide knowledge, attitudes, and practices (but not actual use) among 434 households in
Nepal found that almost all respondents were aware of negative impacts of pesticide use on human health
and environment; however, females were at higher risk of incorrect usage because they had less
knowledge of how to use pesticide safely. Kinkingninhoun-Médagbé and colleagues’ (2008) study of 45
rice farmers in Benin found significant gender differences in farmers’ use of pesticide, which they largely
attribute to gender-based discrimination. This lack of information may be indicative of the relatively low
importance placed on pesticide use by agriculture-based research and programs.

Only two qualifying empirical studies were reviewed that found gender differences in use of
production tools and equipment; again, we return to this lack of research in the discussion section. In the
Zimbabwe study of agricultural differences in productivity, Horrell and Krishnan (2007) included an
index of farm machinery as a control indicator and found significant bivariate differences between male
and de facto female heads of household but not between male and de jure female heads of household.
Babatunde and colleagues (2008) also found significant bivariate differences between male and female
heads of household in value of farm tools owned in a sample of 60 Nigerian households. However,
several related studies looked at gender-based differences in access to/ownership of draft animals. Draft

19 Improved wheat seed is artificially produced by cross-pollination to improve yield, uniformity, and resistance to disease.
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animals are essential for the operation of manual plows and are an important source of manure; some
studies cite ownership of draft animals as a key factor in increasing agricultural productivity among the
rural poor (Smith 2008). Oladele and Monkhei (2008) found significant differences in the populations of
animals owned by men and women in Botswana; men are significantly more likely to own cattle,
donkeys, and horses, whereas women are significantly more likely to own goats. Pender and
Gebremedhin (2006) found that female heads of households are negatively associated with the use of
draft animals (oxen) in Ethiopia. This study also found that female heads of household achieve 42 percent
lower crop yields than male heads of household with similar use of labor, ox power, and other inputs,
thereby indicating a further gender-based disadvantage in productive use of inputs. Fisher, Warner, and
Masters (2000) examined the role of women’s bargaining power among Senegalese cattle owners in the
decision to adopt a bundle of “stabling technology” and found that the more bargaining power a wife has,
the more likely the household is to reject adoption of this labor-intensive technique.'' This may be
because stabling leads to an increase in labor for women and a concurrent loss in income (when milk
becomes more lucrative, men take on the traditional women’s role of selling milk). Further analysis
reveals that adoption of the practice does lead to a loss of income for women but an overall improvement
in household welfare that may benefit women in the long run.

In summary, we reviewed 24 studies of technological input use, access, and adoption that fit our
criteria. The majority examine more than one technological input, including 18 measures of fertilizer, 13
measures of seed varieties, 7 measures of tools, and 3 measures of pesticide use, access, and adoption.
Sixteen of 24 studies were published in peer-reviewed journals. Overall, where descriptive statistics for
inputs were provided (for 24 input indicators), 19 (79 percent) found men have higher mean access and 5
(21 percent) found women have higher mean access to the given resource. Where further bivariate or
multivariate analysis was conducted (for 39 input indicators), 23 (59 percent) found gender indicators are
not significant with respect to outcome measures when other factors are controlled for, while 15 (38
percent) found differences persist and men have higher outcome measures; one study (3 percent) found
that women have higher outcome measures. The lack of significant differences is driven by the studies on
inorganic fertilizer, where key background factors accounting for differences are education, wealth/asset
stores, and land indicators. Many of these studies, however, identify alternative channels, through which
gender disparities persist, such as receiving lower prices for yields or through poor access to markets.
However, since these channels are outside the main focus of these studies, they are only described and not
analyzed in great detail.

Natural Resources: Water and Soil Fertility

The importance of natural resources is a growing concern in agricultural production as population
pressures expand and stress the finite provision of environmental resources. Water is a supremely
valuable resource not only for agriculture but also for domestic and household work, small business,
commercial use, and general health and hygiene. It is therefore not surprising that there are social
constructs concerning decisions about policy, access and allocation, and pricing of water and that gender
has been high on the policymaking and programmatic water agenda (Singh et al. 2006; UNDP 2006; von
Koppen 2002; World Bank 2009, Module 6). Because access to water can refer to a wide range of
provision types, not all of which are appropriate for our review, we limited inclusion to studies that
specifically include water for agricultural or mixed garden and household use.'> We therefore included
studies on soil fertility that use gender-disaggregated data on any natural soil improvement technique,
including, but not limited to, use of manure and compost, application of fallow periods, or other
intercropping techniques, such as hedgerow or alley farming, that have the ability to improve soil fertility.

' Stabling is a technological package consisting of a stable, a food supplement, an animal health-care program, and an
improved method of producing manure. A major benefit of stabling is increased milk production.

12 Studies that examine drinking water or domestic use only are therefore not included. However, women might use
drinking water for kitchen gardens or small plots for home consumption, even if it is not noted or analyzed in the study. Because
the literature on any type of water use is so large, we decided to exclude these studies.
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Appendix Table A.2 summarizes the 13 studies that examine gender differences in access to
natural resources and follows the format described for Appendix Table A.1 on technological resources.
Despite the importance of irrigation and access to water for agricultural outcomes, comparatively few
empirical micro-level studies examine gender differences.'” Using a sample of 1,131 households from the
2000 China National Rural Survey, de Brauw and colleagues (2008) found no difference in the percentage
of irrigated land under female management (66.4 percent) and under male management (65.2 percent).
The absence of differences in water use is consistent with a study of 45 rice growers in Benin that found
average distance of female farmers to the main irrigation channel is slightly greater than that of male
farmers (2.7 meters versus 2.55 meters); however, the sample size is very small (Kinkingninhoun-
Médagbé et al. 2008). Findings from a Limpopo household survey (N = 552) in South Africa linking
poverty and water supply found female-headed households are significantly disadvantaged in their access
to piped water (22 percent; 32 percent of male-headed households have such access), and bivariate
methods show that access is significantly associated with an increase in kitchen garden crops (Hope,
Dixon, and von Maltitz 2003). The mixed findings for gender differences in water use and access may be
in part obscured by the fact that women are often responsible for fetching water for household domestic
use, which may also be used for small-scale farming for household consumption.

A range of improved soil fertility methods has been the focus of many interventions, partially
because of the gain in productivity realized without the provision of infrastructure or costly technology.
Although the sample sizes of the studies included are relatively small, results generally indicate men are
more likely to have access to or implement soil fertility techniques than women. For example, in
Cameroon, male plot owners are significantly more likely to adopt alley farming techniques controlling
for other inputs, which the authors attribute to potential disincentives to invest because of lack of land and
tree property rights for women (Adesina et al. 2000). Low acceptance rates also were found among
Kenyan women heads of household for alley farming, which the authors speculate may owe to the view of
hedges as men’s crops and women’s reluctance to trim hedges, a task that involves heavy physical labor
(Swinkels et al. 2002). Although mean differences indicate female heads of household are actually more
likely to adopt tree fallows in Zambia in a sample of 218 households, the difference is insignificant, once
other factors are controlled for (Phiri et al. 2004). While one may suspect women would have
comparatively more access to natural products, like manure and compost, than they would purchased
fertilizer products, the few studies we reviewed give mixed results. Horrell and Krishnan (2007) found no
significant differences in use of manure between female and male heads of household in Zimbabwe. In
Uganda, a study of 80 plots found female owners report higher use of manure in comparison to male
owners (70 percent versus 62.5 percent); however, in Nigeria, among 62 cassava-producing households,
female farmers applied manure on 19 percent of plots, whereas manure was applied to 71 percent of male-
owned plots (Goldman and Heldenbrand 2001; Enete et al. 2001). Jagger and Pender (2006) evaluated the
effect of a program for natural resource management of 451 households in Uganda and found no
differences between male- and female-headed households in their adoption of animal manure, mulching,
and crop residue. Using probit regression, Pender and Gebremedhin (2006) found that female heads of
households in Ethiopia are no different than their male counterparts in burning to prepare fields; however,
women are less likely to use manure and composting to increase productivity. Finally, in a sample of 116
households in Burkina Faso, gender analysis of composting techniques found mixed results by region,
suggesting that cultural or cropping differences may effect adoption (Somda et al. 2002).

In summary, we reviewed 13 studies of natural resource input use, access, and adoption that fit
our criteria. The majority of studies examine measures of soil fertility (14 measures), while the minority
examine water measures (three measures). Eleven of 13 studies were published in peer-reviewed
journals. Overall, where descriptive statistics for inputs were provided (for 11 input indicators), eight (72
percent) found men have higher mean values, and three (27 percent) found women have higher mean
values for the given resource. Where further bivariate or multivariate analysis was conducted (for 14 input

13 Since irrigation often relies on water schemes or centralized infrastructure, there have been more case studies and other
institutional analyses since 2000.



indicators), nine (64 percent) found gender indicators are not significant with respect to outcome
measures when other factors are controlled for, while five (36 percent) found differences persist and men
have higher outcome measures. None of the reviewed studies found women have higher outcome
measures in further bivariate or multivariate analysis. The factors accounting for the differences in
significance vary, ranging from regional and market variations to quality and quantity of land. We
hypothesize that this is, in part, the result of the diverse nature of inputs (ranging from soil improvement
techniques to formal irrigation schemes) and because sample sizes in this section are relatively smaller
than in other sections.

Human Resources: Agricultural Labor, Extension Services, and Life-Cycle Challenges

The effect of human resources on agriculture is a broad and extensive topic, ranging from health and
nutrition to education and labor contributions. The process through which intrahousehold allocations of
human resources are determined may, in fact, reflect the distribution of agriculture-specific inputs.
However, because other studies have reviewed many of the relationships with these broader categories of
human resources, we chose to limit our examination of human resources to three main proximate and
definitive inputs: (1) agricultural labor, (2) extension or agricultural knowledge services, and (3) life-
cycle challenges.'* Agricultural labor refers not only to women’s own ability to produce outputs (own
labor) but also to the quantity and quality of supplemental labor they are able to access (hired or outside
labor), which is often nonpaid labor allocated within the household. Note that this evidence is strictly
differentiated from macro-estimates of women’s contribution to the total agricultural workforce or the
percentage of output produced by women farmers. Extension services (also known as agricultural
advisory services) refer to the range of information, training, and agriculture-related knowledge provided
by government, nongovernmental organizations (NGOs), and other sources that increase farmers’ ability
to improve productivity. Extension services are delivered on the ground by extension agents or livestock
officers who are charged with information dissemination. Extension services may take the form of
individual field visits, technical advice at organized meetings, visits to demonstration plots and model
farms, or Farmer Field Schools (FFS) (for reviews of gender and agricultural extension frameworks,
systems, policy, and programs, see Davis et al. 2007; World Bank and IFPRI 2010; World Bank 2009,
Module 7). Finally, women face a unique reproductive and life-cycle challenge during their prime years
of labor-force participation, including, but not limited to, marriage expectations, pregnancy, and
childbirth, the postnatal period, childcare, and ongoing gender-specific health concerns such as
menstruation and contraception.

Appendix Table A.3 summarizes the 17 studies that examine gender differences in access to
human resources, following the format described for Appendix Table A.1 on technological resources. By
far the most research has been conducted on various forms of extension services. A comprehensive and
extensive review of primary survey data in Ghana, Ethiopia, and India, completed by a “gender and
governance” team of more than 16 researchers for the World Bank and IFPRI (2010), found large gender
inequalities in access to extension services. Although the type of extension varies by county, mean
differences are especially prominent in Ghana, where an average of less than 2 percent of female heads of
household and female spouses in male-headed households has contact with extension agents, whereas
nearly 12 percent of men do. In Karnataka, India, 20 percent of female household heads, but 27 percent of
male household heads, report extension service visits at home or on the farm in the past year. The authors
not only included measures of access by gender but also analyzed measures of farmer satisfaction with
services, gender aspects of service provision, and institutional frameworks by country and validated by
using qualitative research. Interestingly, in conducting multivariate analysis to explain contact with

' Because the literature on human resources is so extensive, particularly in regard to gender differences in labor and health,
we have to limit the scope of the paper to those that speak directly to the use of agricultural inputs. Several interesting gender
differences in anemia/iron status have been shown to affect time use and general productivity but are not directly relevant to
agricultural work specifically (see, for example, Thomas et al. 2006). For a review of general education and health by gender,
see, for example, King, Klasen, and Porter (2007).



agents, gender variables become insignificant across countries; this is true in India and Ghana, due to
inclusion of asset/wealth variables, and in Ethiopia, due to local fixed effects. This dynamic perhaps
speaks to the tendency of female heads of household to be asset poor and/or to variation in the supply-side
characteristics/policies of extension services, which may be more women friendly by region within
Ethiopia. It is also possible that results reflect the diminished power of the female headship variable to
produce statistically significant results because of low percentages of women reporting contact with
extension services. It is of note that in the World Bank and IFPRI findings (2010), women’s access to
livestock-related extension services are slightly better than for agricultural extension. In Ghana, 0 to24
percent of female heads of household and 0 to15 percent of female spouses have access to livestock-
related extension services compared with 5 to 34 percent of male household heads who have such
access."” In Karnataka, India, 71 percent of female heads of household have access to these livestock-
related services, as do 78 percent of male heads of household. In the Indian context, researchers attribute
the similar rates of access to the importance of dairy cooperatives, which tend to be more gender neutral.
Interestingly, evidence from Ghana, Ethiopia, and India indicates that the public sector provides the
majority of extension services. The World Bank and IFPRI (2010) study found that NGOs, private-sector
enterprises, and community-based organizations (CBOs) all play a relatively limited role in delivery of
extension services. Because of the magnitude of information in the World Bank and IFPRI (2010) report,
an entire section could be dedicated to discussion of extension services alone; we will discuss these
findings further throughout this section and in the fourth section, in relation to governance and CBOs.
Another recent comparative study by Davis and colleagues (2010) examined FFS in Kenya,
Tanzania, and Uganda, using a longitudinal quasi-experimental impact evaluation design. Findings
suggest that female community members in Kenya and Tanzania have equal access to services, while
women in Uganda are less likely to participate in FFSs. A promising finding of the Davis et al. (2010)
study is that women who participate in FFS are more likely to adopt nearly all other major technologies,
including improved seed varieties, soil fertility management, and pest control techniques. All other
reviewed studies on extension services report mean values of access that are lower for women than men:
19 percent versus 81 percent in Malawi (Gilbert, Sakala, and Benson 2002), 1.13 contacts versus 2.03
contacts in Uganda (Katungi, Edmeades, and Smale 2008), 7 percent versus 13 percent in Malawi (World
Bank and Malawi 2007). The only study with somewhat mixed results is from Senegal, which looks at
husband-pairs. It found that women’s knowledge of various agricultural techniques is less than men’s,
with the exception of nursery techniques, in which they are approximately equal (Moore et al. 2001). In
general, sample sizes in the extension literature are much larger (for example, 1,385 farms in the Gilbert,
Sakala, and Benson 2002 study, 11,280 in the World Bank study using the Malawian Integrated
Household Survey) as compared to sample sizes in studies examining other inputs, perhaps reflecting use
of household and other survey data not collected specifically for an extension or other scheme evaluation.
One interesting, yet relatively unexplored, avenue of research is whether there are gender-based
differences in the quality of information received by men and women. One factor that may influence
quality and quantity of information is the gender of the extension agents or livestock officers. The World
Bank and IFPRI (2010) study found extension agents and livestock officers in Ghana, Ethiopia, and India
to be predominantly male; in Ghana, only 10 of 70 extension agents interviewed were female; in Ethiopia,
agents were almost exclusively male; in Karnataka, India, none of the 41 agricultural extension workers
was female, 1 of 41 junior engineers was female, and 4 of 40 veterinary assistants were female. Gender
imbalances may cause problems in disseminating information. For example, in Ethiopia, researchers note
that male extension agents are prevented from interacting with female farmers by strict cultural taboos.
Another issue noted is that male extension officers may be more likely to subscribe to the common
misconception that women are not farmers and overlook women in the household when delivering
information. On the other hand, researchers in Senegal found that female extension agents can have a
positive impact on dissemination of knowledge among both men and women (Moore et al. 2001).
Another factor that may influence both quality and quantity of information available to women is access

15 The varieties in percentages refer to the differences in percentages between different zones surveyed.
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to information and communication technologies (ICTs—telecommunications, computer and Internet use,
and the like). While ICTs are increasingly becoming important tools in information dissemination,
women often have limited access to ICTs. For example, a recent study found women in Africa, the
Middle East, and South Asia to be, respectively, 23, 24, and 37 percent less likely than their male
counterparts to own a mobile phone, a key communication technology (GSMA Development Fund 2010).

The disparities in male and female access to extension services, noted throughout the literature,
are particularly troubling, given that evidence from the World Bank and IFPRI (2010) study indicates that
access to extension services is a key determinant of adoption of new information and use of new
technologies and farming practices. For example, in the case of Ghana, multivariate analyses indicate that
an extension agent visit was the only variable positively and significantly associated with adoption of new
agricultural technology. Even if men and women are given equal access to extension services and
information of equal quality, gender-based differences in use or adoption of new practices often persist
because of lack of complementary knowledge or necessary inputs. A key example of this comes from the
Doss and Morris (2001) study, which found gender-based differences in adoption of modern maize
varieties and chemical fertilizer result from gender-based differences in access to necessary
complementary inputs.

Comparatively fewer studies discuss gendered labor differentials. The most rigorous examples
come from de Brauw and colleagues (2008), who compare large-scale panel surveys from China, and
from a working paper that uses the Nepal Living Standards Survey of a population-level sample of 2,360
households (Thapa 2009). In the China study, de Brauw and colleagues specifically examined the
“feminization” of Chinese agriculture by measuring labor allocation decisions within the household on
labor use, welfare, and productivity over time, and found little evidence to support the hypothesis for the
feminization of agriculture. Findings are robust to use of alternative survey data and construction of
gender indicators at different units of analysis. Results from Nepal show that female heads of household
report higher commitments of female labor (6,857 hours) than male labor (1,450 hours), whereas male
household heads also report more female labor, although they claim a more equitable ratio (5,105 hours of
female labor to 3,922 hours of male labor). Interestingly, female-headed households report slightly more
hours of hired labor, although these values are relatively low and quite similar (227 hours for female and
217 hours for male heads of household). Although, in subsequent production function estimates, being in
a female-headed household does not seem to matter for productivity, all labor indicators are highly
significant (at the 1 percent level) and contribute positively to the value of farm output, indicating that
differences in productivity are explained by differences in access to inputs (including labor, land, and
technology).'® Also in Nepal, Paolisso and colleagues (2002) evaluated the effect of the Vegetable and
Fruit Cash Crop Program (VCP) in a sample of 264 households, stratifying results by gender of
respondent.'” Findings indicate that men and women spend roughly the same average time in cereal and
livestock production (228 and 244 minutes per 12-hour day for men and women, respectively); however,
women spend more time caring for children younger than five, while men spend more time in fruit and
vegetable production (women spend 33 minutes on childcare, whereas men spend 11 minutes; women
spend 21 minutes and men 43 minutes on fruit and vegetable production). Interestingly, Paolisso and
colleagues (2002) find differential program impacts both by gender and by family type. The VCP had a
greater impact on shifting men’s time use to vegetable and fruit production; however, men, and especially
women in households with one preschooler, reduced the time they spent caring for the child (this result
was not found for households with more than one preschooler). In regression analysis, Pender and
Gebremedhin (2006) also found that female heads of household are significantly associated with lower

'S Thapa (2009) includes contact with extension services in his analysis, and results indicate a positive and significant
relationship with value of farm output. He does not include gender-disaggregated mean values of extension services, which
therefore are not included in this summary.

7 The VCP was implemented in 22 communities in five districts of Rapti in midwestern Nepal, with the goal of increasing
commercial production of vegetables and fruits in farm households. The VFC provided technical assistance and crop
technologies; specific vegetables and fruits vary by agroclimactic conditions and agricultural practices of the community. Data
collection occurred between 1991 and 1993 (Paolisso et al. 2002).
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labor participation, as measured by person days per acre, using a 500-household sample from Ethiopia.
Again, the Horrell and Krishnan (2007) study included the number of working-age adults in the
household as an indicator of labor availability and, by using bivariate methods, found that differences
exist between male household heads and de facto female household heads—male-headed households are
larger, on average, by one person (4.14 versus 3.12 people). Fletshner’s (2008) study of 210 households
in Paraguay found that households with more male labor exhibit higher technical efficiency, whereas
additional female labor has no impact on technical efficiency.'® The two remaining studies on labor inputs
in Nigeria (Enete et al. 2001) and Benin (Kinkingninhoun-Médagbé et al. 2008) both report higher labor
inputs for female-owned plots and female farmers than men. However, because studies are limited in their
sample sizes and crop diversity, results should be regarded with caution (62 cassava-farming households
in Nigeria and 45 rice-farming households in Benin). With the exception of Paolisso et al. (2002), which
examines trade-offs between time spent on childcare and agricultural production, virtually no qualifying
empirical studies were reviewed that addressed life-cycle differences. This lack of research will be noted
in further detail in the discussion section.

In summary, we reviewed 18 studies of human resource input use, access, and adoption that fit
our criteria. These include 15 measures of extension services and other educational services, 14 measures
of labor, and 1 measure of life-cycle inputs. Fourteen of 18 studies were published in peer-reviewed
journals. Overall, where descriptive statistics for inputs were provided (for 28 input indicators), 15 (53
percent) found men have higher mean access and 13 (46 percent) found that women have higher mean
access to the given resource. Where further bivariate or multivariate analysis was conducted (for 14 input
indicators), eight (57 percent) found that gender indicators are not significant with respect to outcome
measures when other factors are controlled for, while five (35 percent) found that differences persist and
men have higher outcome measures, and one (7 percent) found that women have higher outcome
measures. Assets and geographical variations seem to be key factors in accounting for differences across
studies where gender differences were found previously. In comparison with other sections, analysis of
extension services is especially well developed and increasingly has considered alternative gender
dimensions, including gender of extension agents, quality of information, and time constraints in
participation in trainings.

Social and Political Capital: Group Membership, Information Exchange through
Networks, and Political Representation

Social capital plays an important role in agricultural production by providing farmers with social
networks in which they can exchange information about farming practices and with social safety nets that
they can use in times of hardship. Likewise, political capital provides farmers with forums in which they
can organize to protect or regulate local resources and with venues in which they can challenge legislation
that is unfavorable to small-scale producers. Access to social and political capital is particularly important
for female farmers as it provides the formal and informal networks in which they can gain valuable
information and influence. Throughout the discussion we will differentiate several different ways that
female farmers can gain access to social and political capital: (1) membership in groups, (2) nongroup
information exchange through social networks or local media, such as radio or television, and (3) political
representation. By membership in groups, we mean local-level groups (such as agricultural co-ops, water
user boards, and forest committees) that provide women with knowledge, contacts, and collective action
opportunities. By nongroup information exchange, we mean the informal exchange of information that
facilitates the formation of social and political capital and takes place outside the bounds of an organized
group, including social media channels. By political representation, we mean formal political
representation that facilitates the exchange of social/political capital.

'8 By definition, a household is considered technically efficient if no other household (or combination of households)
produces more output with a similar level of inputs (Paris 1991).
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Appendix Table A.4 summarizes the 11 studies that examine gender differences in access to
social and political capital, following the format described for Table A.1 for technological resources. In
comparison with other categories of inputs, there are fewer published studies of gender differences. The
vast majority of empirical work that looks at gender-differentiated access to social and political capital
does so by looking at group membership. Of particular note is the World Bank and IFPRI (2010) research
on gender and governance. In the study’s survey of 966 households in India, researchers found that the
gender of the household head does not play a significant role in determining the number of memberships
in local CBOs. However, the type of group joined varied along gender lines; women mainly joined self-
help groups or women’s groups, and men primarily joined forest groups, cooperative societies, and caste
associations. The complementary studies in Ghana and Ethiopia also found group membership varies
along gender lines, with male households tending toward agriculture-oriented organizations. In Ghana,
probit regression showed that male household heads are significantly more likely to belong to a farmer-
based organization than are female household heads, and in Ethiopia, a significantly higher proportion of
male than female respondents is involved in agricultural cooperatives (24 percent versus 4 percent).

A number of other studies look at gender-based differences in group membership. Davis and
Negash’s (2007) study of 88 Kenyan farmers found that gender has a significant impact on the type of
group that respondents participate in; males dominate agriculture-oriented groups, while females
dominate women, clan, and village groups. Godquin and Quisumbing’s (2008) study of 304 households in
the Philippines found that men and women do not differ significantly in their probability of participating
in groups or the number of groups they join. However, there are clear gender differences in the types of
groups to which men and women belong, and significantly more men are members of production-oriented
groups. Kariuki and Place (2005) explored motivation for group membership in Uganda, finding that
women, who are usually subsistence farmers, join groups for social insurance or household asset building,
whereas men, who are more market-oriented, join groups to enhance their marketing and
commercialization ventures. Jagger and Pender (2006) found that female-headed households in Uganda
are more likely to be involved with local CBOs and NGOs that do not focus on agriculture and the
environment. Beard (2005) found that married women are significantly more likely than non-married
women to know about and participate in civil society organizations in rural Indonesia.'® Beard concluded
that participatory community development organizations restrict women’s roles to that of caretaking.
Only one study explored differential access to resources and assistance from community groups, CBOs,
and NGOs. Perdana and colleagues (2006) used a probit regression to explore whether gender of
household head has affected access to assistance from a variety of groups since the 1998 Indonesian
economic crisis. This study found that female-headed households’ indicators are a significant determinant
of assistance received with respect to CBOs, although not for the government or NGOs assistance.

We found a few empirical studies that examine the differential impact of group participation by
gender. Agrawal and colleagues’ (2006) study of forest committees in India found that women’s
participation has substantial positive effects on regulating illicit grazing and tree felling, even after
controlling for the effects of a range of independent variables. Leino’s (2007) study examined a targeted
intervention in rural Kenya that was designed to increase female participation in water user committees. It
found that the intervention dramatically raises female participation levels. However, the increased levels
of female participation did not have a significant impact on water source maintenance outcomes.
Nonetheless, Leino notes that the increased participation may have “spillover effects” in the community
because of the gains in female leadership capacity. Another interesting avenue of exploration is the
impact of group membership on women. Fletschner and Carter (2008) found that, for women in rural
Paraguay, demand for entrepreneurial capital is positively driven by the behavior of members of their

1% Civil society organizations are defined as those that deliver public goods and services to territory-based communities.
Men usually participate in civil society organizations related to community-level governance, physical infrastructure,
environmental improvements, and neighborhood security, whereas women participate in organizations that focus on family
welfare, economics, and health. As a result, the survey asked men and women about participation in different organizations.
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reference group. Thus the larger the membership of a co-op (a sign of an entrepreneurial mentality), the
more likely the woman is to demand entrepreneurial capital herself.

Although there is a wide range of sociological literature on informal social networks and
information exchange, there is little empirical research that explores differential access to agriculture-
related information exchange by gender. One related study by Katungi, Edmeades, and Smale (2008)
examined the exchange of agricultural information in Uganda using multinomial logit modeling. Katungi
and colleagues (2008) found that social capital is an important factor in information exchange, with men
generally having better access to social capital than women. We found virtually no empirical studies
exploring issues of gender and political representation in the agricultural domain.

In summary, we reviewed 12 studies of social and political capital that fit our criteria. The
majority (18 input measures) are measures of group participation, while only one study measured non-
formal information exchange, and one study measured social networks. Six of 12 studies were published
in peer-reviewed journals. Overall, where descriptive statistics for inputs were provided (for six input
indicators), four (67 percent) found that men have higher mean access, and two (33 percent) found that
women have higher mean access to the given resource. Because subsequent bivariate and multivariate
analysis differs in outcome from those in the previous sections (which more commonly predict
participation in certain types of groups), and since the signage on many of these outcomes is not clear, we
do not summarize direction of effects for this section. However, it can be concluded that strong gender
effects persist in decisions to participate in groups, across nearly all studies examined, and, based on this,
we conjecture that group-based evaluations will be a focus of future gender and agricultural research.
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3. DISCUSSION AND POLICY IMPLICATIONS

What value does this review add to the overall knowledge of gendered access to nonland farm inputs? We
focus the discussion on three key aspects of the review and finish with a summary, suggestions for future
research, and policy implications of our findings. First, we offer some conjectures and speculations as to
why we find (and do not find) differences in women’s access between and across studies. Second, we try
to note some general regional similarities and differences across research on gender and nonland inputs
throughout Asia, Latin/South America, Sub-Saharan Africa, and the Middle East. Third, we discuss
briefly some issues and promising work in two areas (life-cycle effects and mechanization) in which we
find few studies fitting our inclusion criteria. Fourth, we discuss the new challenges and opportunities in
high value, organic, and fair-trade agriculture for female farmers and how this may have repercussions for
and interact with women’s access to inputs in the developing world.

It is hard to generalize why gender differences are or are not found across inputs, study designs,
and regions. However, a common theme throughout the literature reviewed is that crop choices and
division of labor differ by gender within disparate regional and cultural contexts. For example, throughout
Sub-Saharan Africa, lucrative cash crops are often perceived to be “male crops,” and crops for home
consumption are perceived to be “female crops” (Kasante et al. 2001; World Bank and Malawi 2007).
Related to this issue, Doss (1999) notes that there may be differences in choices of inputs by gender,
based on whether the crop is produced for home or for the market. For example, yield may be the most
important consideration in market-targeted crops, while other factors, such as taste, storability, and ease
of processing (such as drying, fermenting, pounding), may be important in determining crops for home
consumption. However, Doss’s 2002 examination of nationally representative household survey data
from Ghana found few crops can be defined as men’s crops, and none is obviously a women’s crop.
Therefore this and other evidence suggests that, in some settings, boundaries between male and female
crops may be less rigid than they initially appear (Quisumbing et al. 2001).

Concerning division of labor, within Sub-Saharan Africa, males are often responsible for the
physically intensive task of clearing the land, and women are responsible for weeding and postharvest
processing (Guyer 1991; Kasante et al. 2001). In Asian systems, men typically provide the labor in land
preparation, and women provide labor in planting, cultivation, and crop care such as weeding
(Quisumbing and McClafferty 2006). In future research, it is worth further exploring the impact of
technology adoption on the traditional gendered division of labor. For example, Fisher, Warner, and
Masters (2000) find that the adoption of the stabling technique in rural Senegal makes milk more
profitable by improving production; as a result, the marketing of milk shifts from the female to the male
domain. In reality, studies that examine one input in isolation capture only a partial picture of realities in
which synergies exist between farm inputs and relative outputs. Therefore it would be expected that as
inequalities in access to technology and services are reduced, the potential for increased productivity and
output will increase across sectors.

On a methodological note, throughout the reviewed studies, authors make use of (mainly) two
very different units of analysis when assessing inequalities in use, adoption rates, or outputs. For example,
in examining fertilizer and seed varieties within the technological section, Enete et al. (2001), Freeman
and Omiti (2003), the World Bank and IFPRI (2010) study on Ethiopia, and Gilbert, Sakala, and Benson
(2002) studied the gender of the individual farmer/plot owner, whereas Bourdillon et al. (2002), Jagger
and Pender (2006), Tiruneh et al. (2001), the World Bank and IFPRI (2010) studies on Ghana and India,
and Thapa (2009) examined the gender of the household head. Only Chirwa (2005) and Doss and Motris
(2001) examined both. In their sensitivity analysis, Doss and Morris (2001) point out that using the
gender of the farmer allows for examination of female farmers in both male- and female-headed
households. This is significant because, as Bourdillon and colleagues (2002) point out, even in female-
headed households of rural Zimbabwe, men (such as adult sons) are expected to make agricultural
decisions. Because gender of household head is not always a perfect indicator of female access or
decisionmaking, there is a need for more studies that conduct sensitivity analysis between measures of
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female management and female headship. As they discuss extensively, Horrell and Krishnan (2007) make
a further distinction between female de jure and female de facto households and find differences persist
mainly among de facto households. However, it should be noted that, because the full sample size is 300
households, this stratification results in small sample sizes, especially among the de facto female-headed
households (N = 17). The heterogeneity of women or men within these categorizations is important, as
they may differ significantly with respect to background characteristics, as shown by different technology
adoption rates when interactions between headship and literacy are included to predict adoption rates
(World Bank and IFPRI 2010). Uttaro (2002) makes another pertinent differentiation in men, married
women, and single women when looking at differential access to inorganic fertilizer in Malawi, finding
that married women access inorganic fertilizer at a higher rate than single household heads. In short, the
specific gender indicator used seems to matter, and further research is needed to conduct these types of
sensitivity analyses (Deere, Alvarado, and Twyman 2009).

The overwhelming bulk of evidence we reviewed is from studies in Sub-Saharan Africa (more
than 75 percent, depending on inclusion of cross-country studies). In the Latin and South American,
Eastern European, and Middle Eastern regions, we found few qualifying studies.”® This may be a
reflection of regional or cultural differences in households and farming practices that, in turn, influence
research questions and methods. For example, outside Sub-Saharan Africa, where there are clearly
demarcated men’s and women’s plots, it is harder to measure differences in men’s and women’s nonland
inputs, perhaps with the exception of labor inputs. In addition, this may be driven by regional differences
in research funding streams, policy interest, and donor programmatic focus. While there has been a larger
body of research with a regional focus on Asia in the past few decades, these studies typically use a
different kind of gender disaggregation. For example, in general, labor and other inputs are disaggregated
by gender (male-hired labor, female-hired labor, male family labor, female family labor), but outputs are
not. This is likely the result of the joint nature of Asian family farming and the relatively low incidence of
female headship. Ultimately, the percentage of female-headed households in most studies has been so
small that it does not necessarily warrant separate estimation by sex of household heads. Some recent
exceptions to this trend are the study by de Brauw and colleagues (2008), which found little support for
the hypothesis of Chinese feminization of agriculture, and the studies by Thapa (2009) and Paolisso and
colleagues (2002) in Nepal. We also found that a comparatively higher number of studies use data from
Asian and South Asian countries for examining social and political capital (6 of 11 studies include at least
one Asian country), a statistic that may be driven by donor and research interest around women’s groups
as a program delivery modality.

The regional disparities in evidence may also be a function of the percentage of women engaged
in agriculture in the Sub-Saharan region; however, we should not assume that this is a driving force. For
example, according to International Labor Organization (2009) estimates, agriculture accounted for 65.1
percent of the sectoral share of employment for women in Sub-Saharan Africa in 2007; however, this
percentage is identical to that of South Asia, followed by Southeast Asia and the Pacific (43.9 percent),
East Asia (41.2 percent), North Africa (38.9 percent), and the Middle East (32.0 percent). In fact, in
comparison with men, women in the Middle East have the higher regional proportion of agricultural
workers (agriculture accounts for only 13 percent of the sectoral share of employment for men). Women
in Agriculture in the Middle East reviews published and unpublished work and compared the state of
women working in agriculture in Palestine, Israel, Egypt, and Jordan, including the gender effects of the
resettlement process (Motzafi-Haller 2005). The compilation of research emphasizes the importance of
discriminating and oppressive political factors, especially in the context of civil conflict, that determine
women’s ability to obtain and successfully use agricultural inputs. Given the importance of context and
cultural influences on the underlying ability of women to secure and use inputs, there is a great need for
regionally diversified microempirical work on women and agriculture.

2% This lack of diversified empirical research on gender differences does not necessarily apply to land (access, ownership,
and rights), where there is comparatively more evidence in South America and Asia (see, for example, Deere et al. 2004 in
Brazil, Paraguay, and Peru; Allendorf 2007 in Nepal).
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We also found little empirical evidence on the effect of life-cycle considerations in agriculture. In
some ways the impact of the life cycle on agricultural productivity is hard to quantify because, unlike the
other categories of traditional inputs we review, there is no consensus regarding inputs to be measured.
Life-cycle effects can be biologically or socially determined and thus are highly sensitive to cultural
context. However, the lack of standardization and research make the discussion and acknowledgment of
life-cycle challenges particularly important to include. For example, if a woman is expected to abandon a
plot or agricultural investment because she moves to her husband’s village upon marriage, this represents
a significant life-cycle challenge, especially if her knowledge of farming and output techniques is no
longer relevant in her new setting. In addition, if a woman must stay near her home or must reduce her
working hours to breast-feed or take care of children, this will have an impact on her decisions around
agricultural work.”' Often these interactions are not clear-cut and/or anticipated.”* Quisumbing and
Yohannes (2004) found that nearly 27 percent of women cite childcare as a reason for not applying to
public works (typically food-for-work) programs in rural Ethiopia in contrast to approximately 3 percent
of men. A study that does address life-cycle challenges looked at 186 households in rural Kenya to
examine the effects of pregnancy and lactation on time use (Baksh et al. 1994); however, this study is
somewhat dated, as its fieldwork dates from 1986, and thus does not fit the inclusion criteria for our
review. Using bivariate analysis, Baksh and colleagues found that women who are pregnant or lactating
reduce time spent on subsistence agriculture and commercial and home work, especially during the third
trimester and first period of lactation. Also, some interesting and promising interventions and programs
are being developed to tackle life-cycle issues, and these efforts can be used as a starting point for
thinking about life-cycle challenges. The Menstruation and Education in Nepal Project is testing the
acceptability and impact on educational attainment and a range of human capital outcomes of randomly
distributed menstrual cups to adolescent girls in Nepal (Oster and Thornton 2009). The menstrual cup is
reusable and, compared with the cloths typically used during the menstrual cycle, increases mobility,
cleanliness, and discretion and is expected to alleviate restrictions on young women, especially in
schooling attendance, based on their cycle timing.” The Baby-Friendly Community Initiative,
coordinated by the Gambia’s National Nutrition Agency, runs a demand-driven intervention to promote
exclusive breast-feeding in rest houses located where women can breast-feed while working their fields.
In addition, some participatory communities have instituted policies of community assistance for women
during the three months before and six months after delivery to mirror traditional government-provided
maternity leave (Jallow 2005, 2006). These two programs are examples of how studying life-cycle
challenges clearly goes beyond simply measuring labor or access to education to include such aspects as
mobility, benefits and workers’ rights, discrimination and sexual harassment, occupational health, and
other pregnancy-related concerns. Little research has examined the effects of pregnancy or the postpartum
period on agricultural productivity or how the lack of mobility during menstrual cycles or the lack of
childcare affects the ability of women to work or transport goods to market. These topics are

2! Alternatives are leaving children at home or with another relative, which has repercussions for mixed feeding and overall
child development. For example, in a survey of 50 women working in the sugar beet industry in Egypt, 12 percent reported
leaving children alone at home, 70 percent left children with a grandmother or brothers, 10 percent left children with other
relatives or neighbors, and 8 percent brought children to the fields with them (El-Eshmawiy, El-Shiraif, and El-Khafif 2007).

Regardless of marital status, it is likely that many women engaged in agriculture have children. A study of fruit producers
in South Africa found 90 percent of women had children, many younger than five years (Barrientos, McClenaghan, and Orton
2001). Among 336 Kenyan tea and coffee farmers, 95 percent had children (average of 3.5 children), yet only 46 percent of
women lived with cohabiting husbands (Karungu 2006).

22 Often these interactions are not clear-cut and/or anticipated and range from health to program participation impacts. For
example, studies across different regions of the world have linked pesticide and insecticide use to adverse reproductive and health
outcomes, including birth defects, infertility, premature birth, and menstruation difficulties (Dolan and Sorby 2003, 41).

2 A menstrual cup is a small silicone bell-shaped cup that is inserted in the vaginal canal to collect menstrual blood. The
brand used in the study is the Mooncup, although similar products are sold under the Keeper and Diva Cup brands. For most
women, the cup needs to be emptied approximately every 12 hours. For more information, see Oster and Thornton (2009) or
www.mooncup.co.uk/.
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opportunities to collaborate with researchers and policymakers who work on reproductive and health
issues and have long made efforts to improve maternal health outcomes.

We found few studies that focus on or include mechanization, tools, and other farming equipment
disaggregated by gender.** This may be in part because modern farming equipment, such as tractors and
tillers, are not commonly available to either gender or used in rural agricultural work, especially in Sub-
Saharan Africa. Several studies from the late 1980s and early 1990s point to gender differences in tool
ownership and access. In a Gambian irrigated rice scheme, less than 1 percent of women owned a weeder,
seeder, or multipurpose cultivation implement, while 12 percent of men owned a weeder, 27 percent of
men owned a seeder, and 18 percent of men owned a multipurpose cultivation implement (von Braun,
Hotchkiss, and Immink 1989). Further, only men (8 percent) owned any type of plow. In a household
survey, the value of farm tools and equipment owned by Kenyan women across three districts was 18
percent of the value of the same implements owned by male farmers (Saito, Mekonnen, and Spurling
1994). In a more recent study of productivity differences by gender in a rice irrigation scheme in central
Benin, researchers did not explicitly control for access to tools; however, Kinkingninhoun-Médagbé and
colleagues (2008) note that equipment, such as motor-cultivators used for plowing and transport, is
managed by groups. Since women’s groups were not provided with operators, they could not start
plowing until the drivers for men’s groups completed work on the men’s fields. This delayed the
women’s plowing and subsequent planting (Kinkingninhoun-Médagbé et al. 2008).> In addition, in a
review of gender and agriculture inputs and productivity, Quisumbing (1994) concluded that farmers who
use tools and other equipment may be more likely to adopt other technologies, which speaks directly to
the interactive and synergetic aspects of agricultural inputs.

Although not included in this review, forthcoming research, policies, and programs address
several challenges and opportunities in agriculture. One notable issue is the emergence of new
agricultural product markets, especially in relation to high-value agricultural exports such as floriculture
and organic products (World Bank 2009, Module 8, thematic note 3).? In a review of high-value
agriculture, Dolan and Sorby (2003) found that women make up a proportionally larger share of
specialized producers than they do general agriculture producers. For example, women are estimated to
make up 79 percent of Zimbabwe’s floriculture industry, which now accounts for nearly half the
country’s horticulture earnings. Similar statistics are provided for women’s involvement in the cut-flower
industries of Colombia (60 to 80 percent), Kenya (75 percent), and Uganda (75 to 85 percent) (Dolan and
Sorby 2003) (see Friedemann-Sanchez 2009 for in-depth exploration of women working in Colombia’s
cut-flower industry). Other notable high-value crops reviewed are spices (vanilla in Uganda),
nontraditional vegetables (snow peas in Guatemala) and fruits (grapes in Brazil, Chile, and South Africa),
and poultry in Thailand and Brazil (Dolan and Sorby 2003). The authors review not only gender
disaggregation in production but also issues related to seasonalities, working conditions, pay, and training
opportunities. There is also increasing involvement and exposure of female farmers to organic and fair-
trade agriculture (see Farm Radio Weekly 2009). Movement toward fair-trade involvement in agricultural
crops has potential benefits for women, as many standards require specific attention to gender training,
including sexual harassment policies in the workplace and gender representation in company leadership
(Raynolds and Keahey 2009).

Looking forward, several key issues are ripe for research, program implementation, and policy.
First, we reiterate the need to collect and analyze gender-disaggregated data in agricultural research. If
possible, data disaggregation at the plot level is preferred to disaggregation at the household or farm level,
which may obscure intrahousehold dynamics. We also recommend the collection of several indicators of

* However, there is more research on mechanization and technology applied to postharvest labor. See, for example,
Mulokozi et al. 2000; Paris, Feldstein, and Duron 2001; Singh, Singh, and Kotwaliwale 1999).

25 Using the age of a nursery as a proxy for the timing of planting, Kinkingninhoun-Médagbé and colleagues (2008) found
that women plant their rice 25 days after seedling growth, while men plant 19 days after, and this difference is statistically
significant at the 1 percent level. Women also did not participate in the second cropping season because of delays in plowing.

26 Other subjects that appear to be worthy of exploration are gender effects or components of environmental conservation in
agriculture, role of gender and ICTs in agriculture, and the interactions of weather shocks, gender, and climate change.
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gender to provide more robust results (for example, female heads of household, female-owned plots,
female-owned assets, female-managed plots, and so on). While the attention to gender-specific data is
improving, some recent publications still do not disaggregate, analyze, or even control for gender
indicators in their analyses.*’ Providing descriptive statistics or controlling for gender often involves
fairly simple calculations and has the potential to build a more robust body of work identifying gender
differences in access to agricultural inputs. Second, while a fair amount of attention has been paid to
differential access to inputs in some areas (for example, seed varieties, inorganic fertilizer, fallow
techniques, extension services), comparatively little evidence exists about several other inputs (such as
life-cycle concerns, mechanization). Third, there is a lack of evidence of gender differences in input use
from Middle Eastern, Latin/South American, and Eastern European regions, perhaps because of
underlying assumptions regarding farm and family organization, such as the assumption that all farm
output is pooled. Even in Asia, where there is a wealth of gender-disaggregated data on labor inputs, there
is relatively little evidence from outputs on male and female plots because of the assumption that farming
is conducted jointly and output is shared. But even in Asia, there may be homestead plots or livestock that
are women’s exclusive responsibility.

As the success and sustainability of many interventions reflect, gaining access to productive
resources is not just a legal, political, or economic issue; it is a matter of changing gender relations, views,
and social institutions in many settings. Having adequate information to inform policy decisions across a
variety of settings is crucial. In fact, without attention to the larger scope of gender relations, interventions
to provide equal access to inputs and resources have in certain cases led to increased conflict (see, for
example, Lastarria-Cornhiel 1997; Tripp 2004; Whitehead and Tsikata 2003). It is our hope that attention
to gender in agricultural research, program implementation, and policy will gain increased attention and
be further mainstreamed in the coming decade.

27 Examples are numerous. Simmons, Winters, and Patrick (2005) present an econometrically rigorous two-stage analysis of
contract farming among 800 households for seed corn, rice, and broilers in Java, Bali, and Indonesia, respectively. Although
family labor disaggregated by sex is included as a determining factor in gross margins, no discussion or inclusion of gender is
otherwise part of the analysis. Likewise, Enete, Nweke, and Tollens (2004) examine labor decisions in cassava-producing
households using survey data from six Sub-Saharan African countries. No mention or inclusion of gender is present in the
analysis, which is puzzling, because earlier analyses coauthored by Enete are gender focused (see Enete et al. 2001).
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APPENDIX TABLES

Table A.1. Gender differences in access to technological inputs: Fertilizer, insecticide, seed varieties, and other technological inputs

) @ B @ ®) ©) (10) an 12)
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type indicator measure size Comments Published
Atreya (2007) Nepal 434 hhlds  Pesticides Male respondents ~ Decisions of pesticide 0.425%%* Partial correlations among individual X
use in a household (nr) characteristics and pesticide use-knowledge,
Proper practice: 1.03%* attitudes and practices (but not actual use) find
wind direction (nr) almost all respondents of both genders were
Knowledge of safety 0.117%** aware of negative impacts of pesticide use on
precautions (nr) human health and environment; however, females
were at higher risk due to lower level of
awareness of safe pesticide use practices.
Babatunde et al.  Nigeria 60 hhlds Farm tools 75,706 Value in Female heads - - Bivariate analysis finds male-headed households X
(2008) have significantly higher valued farm tools
(access) as compared to female-headed
households; however, this study found no
differences in farm output by gender.
Bourdillon et al. Zimbabwe  136-200 Maize hybrid Not specified” Adoption NS Probit analysis finds that gender of household
(2002) (maize) hhlds® head has no significant impact on adoption rates;
however, statistics are not reported (sensitivity
analysis discussed in text only).
Chirwa (2005)  Malawi 156 hhlds Fertilizer Female plot owners Adoption -0.146 Probit analysis finds that gender of plot owner X
(-0.58) farmer has no significant association with
Maize hybrid 0.096 adoption rates.
(0.37)
Fertilizer Female heads Adoption S7.3%x* Probit analysis finds female-headed households
(-2.57) associated with lower adoption rates.
Maize hybrid -0.23 Probit analysis finds gender of household head
(-0.85) insignificant in predicting adoption rates.
Doss and Morris  Ghana 420 farmers Modern seed Female farmers Adoption -0.085 Two-stage probit models, find no significant X
(2001) (maize) varieties® (0.200) difference in adoption rates between male and
Inorganic 0.093 female farmers once access to complementary
fertilizer (0.225) inputs (land, education, labor) are controlled for.
Enete et al. Nigeria 62 hhlds Inorganic Female plot owners Cassava yields - Female-owned plots have significantly higher X
(2001) (cassava) fertilizer mean cassava yields; however, no multivariate
Improved - analysis presented to attribute to inputs.

seed varieties
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Table A.1. continued

@ @ (&) @ ) 6 ) ® ) 10) an a2
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women  Men Unit indicator measure size Comments Published
Fisher, Warner,  Senegal 60 hhlds Stabling Age of wives -1.77** Logistic regression models factors related to the X
and Masters technique® (0.70) bargaining power of wives (proxied by age,
(2000) Number of wives 3.24%* number of wives and number of children of first
- - - Adoption (1.68) wife) in household decision to adopt stabling
Number of children -0.67* (which is an intensive labor technique).
of 1st wives (0.38)
Freeman and Kenya 399 hhlds Fertilizer - - % Male heads Adoption and intensity 2.48 Tobit regression model finds no significant X
Omiti (2003) use (10.212) differences in adoption and intensity of use after
controlling for other inputs.
Gilbert, Sakala, Malawi 1,385 Inorganic 36.0 66.2 kg Gender stratified: Use (pretreatment, -3.68%** Descriptive statistics disaggregated by gender and X
& Benson (maize) farmers fertilizer female farmers high altitude zone) (nr) agroecological zone show that before treatment
(2002) 20.4 28.9 kg Use (pretreatment, -2.03* there were significant differences in fertilizer use
low-med altitude zone) (nr) based on the gender of farmer.
2,460 2,470 kgha Yield (posttreatment, NS Descriptive statistics disaggregated by gender and
high altitude zone) (nr) agroecological zone show that when female
2,540 2,560 kgha Yield (posttreatment, NS farmers were provided with seed and fertilizer
low-med altitude zone) (nr) inputs (access) for the trial, their farm
management efforts (use) were equally as
productive as the male farmers'.
Horrell and Zimbabwe 300 hhlds  Inorganic 55 (de 63 % Female heads Usage -0.03 (0.03) de  Sample of 300 households distinguishes between X
Krishnan (2007) (primarily fertilizer jure); 67 (distinction jure; de jure female-headed (widow headed, n = 52)
maize) (de facto) between de jure and -1.90 (1.30) de  and de facto headed (n = 17). Tobit regression
de facto) facto analysis finds no significant difference in maize
137 (de 156 kg/ha Inputs/ha NS yields achieved or fertilizer usage by female-
jure); 175 (among (nr) headed households. However, further analysis
(de facto) users) finds de facto female heads of household receive
low prices for their output and lack access to
selling consortiums; thus disadvantages persist.
Seeds 13.4 (de 14 kg/ha NS Tobit regression models find no significant
jure); 17.7 (among (various) differences in use among de jure or de facto
(de facto) users) female-headed households and male-headed
households for both maize and all crop samples.
Machinery 4.2 (de 52  Owner- - S#* Bivariate t-tests show significant differences in
jure); 3.6 ship (nr) use between male-headed and de facto female-
(de facto) index headed households only.
(continued)
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Table A.1. continued

@ @ (&) @ ) 6 ) ® ) 10) an a2
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women  Men Unit indicator measure size Comments Published
Jagger and Uganda 451 hhlds  Inorganic - - - Female heads Adoption 0.136%** Two-stage probit models used to look at impacts
Pender (2006) fertilizer (nr) of programs and organizations on technology
Pesticides - - - -0.087 adoption. Control factors also include the number
(nr) of males and females in the household. Number

of males is weakly associated (10% level) and
number of females is significantly (5% level)
associated with fertilizer use, and both are
insignificant in predicting pesticide use.

Kinkingninhoun Benin (rice) 45 farmers Inorganic 406 361 kg/ha  Female farmers Rice yield 0.062 Production function estimates indicate gender and X
-Médagbé et al. fertilizer (0.105) quantity seeds insignificant but quantity fertilizer
(2008) Insecticide 0.84 0.95 I/ha (access, use) significant in predicting yields after
Seeds 134 215 kg/ha controlling for other inputs.
Nkedi-Kizza et  Uganda 18 farmers; Fertilizer - - - Female plot owners Soil fertility indicators NS Chemical analysis of soil fertility indicators X
al. (2002) 90 soil (nr) across male and female plots suggests that
samples females are not allocated plots of inferior quality.

Therefore, lower yields in female-owned plots are
likely due to other socioeconomic factors (lack of
access to fertilizer, extension, etc.). Actual
differences in fertilizer use were not directly

explored.

Oladele and Botswana  Seenotee  Cattle (draft) 8,402 24,796 Number Gender stratified: Ownership 2.88S Bivariate t-tests show that across Botswana, X
Monkhei (2008) below of male farmers (0.05) males own (access, use) significantly more draft

Donkey 6,809 18,405 holdings 2408 animals than females do.

(draft) (0.05)

Goat 11,177 23,514 2.16S

(nondraft) (0.05)
Ouma et al. Kenya 127 farmers  Improved - - - Male farmers Adoption 221 Logit analysis finds gender has a significant
(2002) (maize) seed varieties (1.06)* association with adoption of improved seed, while

Fertilizer Use (kg/ha) 10.5 OLS regression finds gender is insignificantly

(39.9) associated with fertilizer use.

Pender and Ethiopia 500 hhlds Draft animal - - - Female heads Input use -0.207%** X
Gebremedhin power (oxen) (nr) In a study to inform sustainable land management
(2006) Improved - - - —-0.002 practices, OLS regression finds female-headed

seed varieties (nr) households use significantly less draft animal

Fertilizer - - - —-0.050 power.

(nr)

(continued)
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Table A.1. continued

@ @ (&) @ ) 6 ) ® ) 10) an a2
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women  Men Unit indicator measure size Comments Published
Sanginga etal. ~ Nigeria 203 hhlds  Improved - - - Female farmers Usage —25.122% Tobit model finds gender of farmer negatively
(2007) (soybeans) seed varieties (nr) associated with usage of improved seed.
Qualitative evidence is also presented by gender
on welfare and distributional effects.
Shankar and South 91 small- Improved - - - - - -0.19 Probit model of Bt. adoption finds no significant X
Thirtle (2005) Africa holders seed varieties” (0.30) differences by gender.
(cotton)
SOAS et al. Malawi 2,491 hhlds Fertilizer - - - - Distribution of coupon - Study of coupon distribution finds female-headed
(2008) subsidy by household head households less likely to receive (access) fertilizer
coupon gender coupons of all types, and to receive fewer per
household.
Thapa (2009) Nepal 2,360 hhlds Inorganic 1,428 2,119 Valuein Female heads Value of farm output -0.018 Production function estimates give weak/little
fertilizer rupee (0.056) evidence for gender differences after controlling
for other inputs (access).
Tiruneh et al. Ethiopia 180 hhlds  Inorganic 4,776 6,456 Birrper Gender stratified: ~ Gross output value - Production function analysis suggests gender
(2001) fertilizer ha female heads differences in output partly related to lower
quantities of inputs used by females (fertilizer,
extension, and others).
Improved 30 14 % Not specified Adoption 578 Logit analysis shows a significantly higher
wheat (0.05) proportion of male households than female
technology households grew improved wheat varieties.
Uttaro (2002) Malawi 60 farmers  Inorganic 62 67 % Female farmers Adoption - Study finds as a group, married women are more X
fertilizer spouses; likely to have access to some fertilizer than are
45 heads female-headed households.
Maize hybrid 39 69 % Use of hybrid maize - Decision tree modeling finds women (both
spouses; household heads and spouses) more constrained
43 heads in access to fertilizer and seeds (partly due to
price) than men. All three groups show little
difference in preferences and beliefs regarding
input use.
Van de Fliert Indonesia 123 farmers Fertilizer - - - Female participants Profitability NS Study compares knowledge, skills, practices,
et al. (2001) (sweet (nr) input and output usage, and profitability of
potato) participants to nonparticipants of integrated crop

22

management Farmer Field Schools. Estimation of
sweet potato profit function finds female indicator
is not significant (and therefore is excluded from
table results).

(continued)



Table A.1. continued

@ @ (&) @ ) 6 ) ® ) 10) an a2
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women  Men Unit indicator measure size Comments Published
World Bank and Malawi 11,280 Fertilizer - - - Female farmers Decisions about input - Poverty vulnerability analysis finds women, on
Government of hhlds® use and planting average, make half of the decisions on crops not
Malawi (2007) requiring fertilizer, while only 10% of the time

with crops requiring fertilizer.

Source: Authors’ compilation.

Notes: Articles listed in alphabetical order of first author's last name; Effect size refers to gender indicator coefficients with standard errors in parentheses unless otherwise noted. S = significant, NS
= not significant, nr = not reported, hhlds = households, ha = hectare(s). * Significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. Outcome measures of adoption refer to
rate of adoption of corresponding input type; published indicates the study is published in a peer reviewed journal.

* Analysis is stratified by village (Mupfurudzi village or other) and year (1994-95, 1995-96, and 1996-97), and sample sizes range from 136 to 200.

® Report discusses whether sex of household head affects adoption but does not report corresponding variable in statistical tables or explanations; it was not possible to ascertain whether gender
indicated male or female.

“ Modern varieties are improved open-pollinating varieties and hybrids developed by a formal breeding program.

¢ Stabling is a technological package consisting of a stable, a food supplement, an animal health-care program, and an improved method of producing manure. A major benefit of stabling is increased
milk production.

¢ Data used in this study come from the 2007 Agricultural Census; livestock ownership across six regions was compiled. Although exact sample size was not provided, it is assumed to be significant.
"The Bacillus thuringiensis (Bt) gene in Bt varieties of cotton produces a natural insecticide.

€ Sample sizes are not reported in World Bank and Government of Malawi (2007); however, the referenced IHS2 survey Extract of Findings provides this information.
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Table A.2. Gender differences in access to natural resources: Water and soil fertility

(O] @ (©)] (C) () 6 Q) ® ® 10) an a2
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women Men Unit indicator measure size Comments Published
Adesina et al. Cameroon 255 farmers Alley farming® - - - Male plot owners Adoption 1.08 Using logit regression and controlling for other X
(2000) (0.61)**  inputs, men are more likely to adopt alley farming,
perhaps due to lack of land and tree rights.
de Brauw etal.  China 1,131 hhlds Irrigated land 66.4 65.2 % Female managers Plot revenue 0.0019 OLS regression controlling for village-level fixed X
(2008) (0.041) effects, authors find no evidence of female differences

in productivity (results unchanged with use of female
heads or female share of hours worked).

Enete et al. Nigeria 62 hhlds Manure 19 71 % Female owners Cassava yields - Female-owned plots have significantly higher mean X
(2001) (cassava) cassava yields; however, no multivariate analysis
presented to attribute to inputs.

Goldman and Uganda 80 plots Fallow period 15° 37.5 % Female plot Change in per - Comparison of mean differences in production X
Heldenbrand Manure 70° 62.5 % owners capita output - indicates women (especially single women) are
(2001) disadvantaged and have lower outputs as compared to
men.
Hope, Dixon, South 539 hhlds  Private piped 21.8° 31.8 % Female heads Number of garden S Using bivariate analysis, the relationship between
and von Maltitz ~ Africa water Crops grown (nr) access to water and number of garden crops is
(2003) significant at the 1% level.
Horrell and Zimbabwe 300 hhlds  Manure 1,014 (dejure) 1,380  kg/ha Female heads - NS Tobit models predicting logged values of kg/ha of X
Krishnan (2007) (primarily 1,094 (de facto) (various)  manure inputs among maize and all crops show that
maize) 42 (de jure) 57 % - headship variables are insignificant.
67 (de facto)
Jagger and Uganda 451 hhlds ~ Animal - - - Female heads Adoption of land 0.106 Study was conducted to evaluate the impacts of
Pender (2006) manure management (nr) programs and organizations on technology adoption.
Crop residues - - - practice -0.024 In a two-stage probit analysis, although headship
(nr) indicator is insignificant (as well as control variable
Mulching - - - -0.073 of number female household members), control of
(nr) number of males is associated (1% level) with

adoption of crop residues and manure.

Kazianga and Burkina 258 farmers Field bunds® - - % Female farmers ~ Adoption and -0.093**  Approximately 16% of cropland is farmed by women. X
Masters (2002)  Faso intensity (0.054) Analysis uses multivariate tobit regression; however,

Micro- - - % -0.256***  results are sensitive to choice of model.

catchments (0.061)
Kinkingninhoun- Benin 45 farmers  Distance to 2.55 2.7 meters Female farmers ~ Rice yield 0.062 Production function estimates indicate gender X
Médagbé etal.  (rice) main irrigation (0.105) insignificant, but irrigation level is significant in
(2008) channel predicting yields after controlling for other inputs.

(continued)
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Table A.2. (continued)

(O] @ (©)] (C) () 6 Q) ® ® 10) an a2
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women Men Unit indicator measure size Comments Published
Pender and Ethiopia ~ 500 hhlds  Manure and - - - Female heads Input use -0.087***  Study conducted to inform sustainable land X
Gebremedhin composting (nr) management practices and uses probit regression.
(2006) Burning to - - - 0.025 Female-headed households make up 21.8% of the
prepare fields (nr) sample and average use of manure/composting is

22.8% and of burning is 11.0% in total.

Phiri et al. Zambia 218 hhlds  Improved tree 36 23 % Female heads Adoption NS Using log-linear models controlling for wealth, no X
(2004) fallows* (nr) significant differences in mean rates of adoption by
gender were found.

Somda et al. Burkina 116 hhlds ~ Composting 40° 65 % Female farmers ~ Adoption -0.504 Logit models show women farmers equally likely to X
(2002) Faso (0.83) adopt composting when controlling for other inputs.
However, when stratifying by region (two regions),
gender is significant in both, one positive and one
negative, suggesting regional cultural or crop

differences.
Swinkels et al.  Kenya 45 hhlds Alley farming® 28 72 % Female heads - - All households participated in trial; low mean X
(2002) acceptance rates among women are attributed in part

to reluctance to trim hedges due to physical strength
and the view of hedges as men's crops.

Source: Authors’ compilation.

Notes: Articles listed in alphabetical order of first author's last name; Effect size refers to gender indicator coefficients with standard errors in parentheses unless otherwise noted; S = significant,

NS = not significant, nr = not reported; hhlds = households. * Significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. Outcome measures of adoption refer to rate of adoption
of corresponding input type, published indicates the study is published in a peer reviewed journal.

* Alley farming (or hedgerow cropping) involves planting of food crops between hedgerows of nitrogen-fixing leguminous hedgerow species, which have deep roots for nutrient capture and recycling.
The technique requires the occasional trimming of hedgerows for application as mulch.

® Mean differences are not presented in the paper but were calculated by authors from disaggregated statistics.

¢ Field bunds (barriers to soil and water runoff) and microcatchments (small holes in which seeds and fertilizers are placed) are conservation techniques.

4 Two-year tree fallows, mainly Sesbana sesban (requiring nursery) and Tephrosia vogelii (directly seeded).

¢ Types included L. Leucocephala, Leucaena diversifolia, Calliandra calothyrus, or Gliricidia sepium planted from inoculated seedlings.
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Table A.3. Gender differences in access to human resources: Labor, extension services, and life-cycle

(O] 2 (&) @ ® © Q)] ® ® 10) an a2
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women Men Unit indicator measure size Comments Published
Babatunde etal.  Nigeria 60 hhlds Labor 2,077 3,060 Hours  Female heads - - Using bivariate analysis, male-headed households have X
(2008) significantly more hours of labor inputs than female-
headed households; however, there were no mean
differences in farm output by gender.
Davis et al. Kenya 300 Farmer Field 66.3 33.7 % Female heads  Participation -0.143 Participation in FFS is equally available to female
(2010) farmers Schools (FFS, in FFS (nr) community members in Kenya and Tanzania. In
Tanzania 284 individual 31.3 68.7 % 0.25 Uganda, female-headed households are less likely to
farmers membership) (nr) participate. Main reasons given for nonparticipation
Uganda 267 50.2 49.8 % -3.470***  were lack of time, information, and distance. In
farmers (nr) addition, results suggest that FFS have a higher impact
in terms of productivity, crop, and livestock income for
female-headed than for male-headed households.
de Brauw et al. China 1,131 Labor 1,081 942 Annual Female - - Using the last-round (2000) statistics, women are X
(2008) hhlds hours  household shown to work, on average, more hours than men;
worked members however, this ratio or their role in management is not
changing significantly over time. In addition, there are
no productivity differences found between female-
headed or -managed farms and those run by males.
Doss and Morris ~ Ghana 420 Extension services 50.43" 43.5 % with  Female - - Authors use two-stage probit models to predict X
(2001) (maize) farmers >one farmers technology use, and use number of extension services
contact as a control variable, which is a consistent positive
predictor of use (note the different construction of
extension as compared to mean statistics calculated
here).
Enete et al. Nigeria 62 hhlds  Hired labor 76 57 % Female Cassava - Female-owned plots have significantly higher mean X
(2001) (cassava) owners yields cassava yields; however, no multivariate analysis is
presented to attribute to labor inputs.
Fletschner (2008) Paraguay 210 hhlds® Labor - - - Additional Technical 0.068***  Individual-level OLS (among spouses) finds X
male adults efficiency® (nr) households with more male labor exhibit higher
- - - Additional 0.01 technical efficiency, whereas additional female labor is
female adults (nr) not associated with increased technical efficiency.
Gilbert, Sakala, Malawi 1,385 Extension services 19 81 % Female - - Mean values show that female farmers are a X
and Benson (maize) farms farmers disproportionately low percentage of those contacted
(2002) by extension agents to conduct intercropping trail.
(continued)
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Table A.3. (continued)

(O] 2 (&) @ ® © Q)] ® ® 10) an a2
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women Men Unit indicator measure size Comments Published
Horrell and Zimbabwe 300 hhlds Labor 3.97 (de jure); 4.14 People Female heads - S Bivariate t-tests show significant differences between X
Krishnan (2007)  (primarily (economically 3.12 (de facto) (nr) male- and de facto female-headed households only.
maize) active members of These results are consistent with multivariate OLS
household) results predicting log of household labor availability
both for maize and all other crops.
Katungi, Uganda 352 hhlds  Extension services 4.11 7.78 Percent Male heads Information 0.079 Multinomial logit model suggests that female-headed X
Edmeades, and (banana) with exchange (0.029)**  households are disadvantaged in formal/informal
Smale (2008) contact information exchange, and extension services
contribute to informal exchange, controlling for other
characteristics, and this effect is larger for women than
for men.
Kinkingninhoun- Benin 45 farmers Labor 118 95 Man  Female Rice yield 0.062 Production function estimates indicate gender and labor X
Médagbé et al. (rice) days/ha  farmers (0.105) inputs are insignificant in predicting yields after
(2008) controlling for other inputs.
Moore et al. Senegal 694 Knowledge 1.15 1.12 1to3  Wives - - Mean values show that knowledge surrounding natural X
(2001) husbands  nursery techniques know- resource management is influenced by access to
and wives Knowledge 0.25 0.71 ledge extension services in different ways for husbands and
composting scale wives. Women are most responsive to female extension
Knowledge 2.28 2.87 services, and men have more access to informal
forestry practices networks for information sharing.
Oladeebo and Nigeria 100 Extension services 5.18 6.28  Number Female Stratified by 0.176 Regression coefficients are reported from female X
Fajuyigbe (2007) (rice) farmers contacts farmers gender: (11.5) farmer regressions. Productivity analysis finds that
Family labor 6.25 9.01 Man Productivity ~ 0.006**  female farmers have higher technical efficiency than
days (1.810) male farmers.
Hired labor 21.33 13.30 Man 0.0003*
days (3.384)
Paolisso et al. Nepal 264 hhlds  Time fruit and 20.93 4335 Min/12- Male farmers  Cultivation various Evaluates effects of a vegetable and fruit cash crop X
(2002) vegetables hour day and care program by gender and finds that households with a
Time cereal and 228.13 2442 activities preschooler allocate more time to productive activities
livestock but decrease childcare, while households with more
Time under age 5 33.24 10.76 than one child do not face this trade-off.
childcare
Pender and Ethiopia 500 hhlds  Labor - - Person Female heads Input use -0.415***  Study conducted to inform sustainable land X
Gebremedhin days/ha (nr) management practices and uses OLS regression.
(2006) Female-headed households made up 21.8 percent of the
sample, and average person-days per hectare was 86.4
in total.
(continued)

27



Table A.3. (continued)

(O] 2 (&) @ ® © Q)] ® ® 10) an a2
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women Men Unit indicator measure size Comments Published
Rola Jamias and  Philippines 68 farmers Farmer Field 57.35 42.65 % Female FFS S Females are a higher proportion of FFS graduates using X
Quizon (2002) Schools (FFS) farmers graduate (nr) bivariate z-tests. Qualitative components of the study
indicate that women are more likely to attend FFS
because they have more free time and more patience to
sit through classes, not necessarily because they make
farming decisions.
Thapa (2009) Nepal 2,360 Own male labor 1,450 3,923 Hours  Female heads Value of -0.018 Production function estimates give weak/little evidence
hhlds (> 16 years) farm output (0.056) for gender differences after controlling for other inputs.
Own female labor 6,858 5,105
(> 16 years)
Hired labor 227 226
World Bank Malawi 11,280 Extension services 7 13 % Female heads - - Summary of key gender differences show that females
(2007) hhlds are disadvantaged in access to extension, possibly due
to smaller average farm size.
World Bank and  Ethiopia 1,753 Extension services 20 27 % Male farmers Contact 0.158 Probit analysis suggests that female-headed households X
IFPRI (2010) hhlds with agent (0.121) are not disadvantaged in access to services when
in last year controlling for other factors, specifically regional
variation.
Ghana 861 hhids  Extension services 0--2.1 (by zone)®  10.9- % with Male heads Contact 0.044 Probit analysis suggests that female households are not
12.3 > one with agent (0.030) disadvantaged in access to services while controlling
(by contact for other factors; however, coefficient on male head is
zone) larger than other control factors (none of which is
significant with the exception of asset indexes in
variations of main model).
India 676 hhlds  Extension services 20 27 Percent Female heads Contact 1.099 Probit analysis suggests that female-headed households
with with agent (0.716) are not disadvantaged in access to services when
> one in last year controlling for other factors, specifically, assets.
contact

Source: Authors’ compilation.

Notes: Articles listed in alphabetical order of first author's last name; Effect size refers to gender indicator coefficients with standard errors in parentheses unless otherwise noted. S = significant,

NS = not significant, nr = not reported; hhlds = households; ha = hectares. * Significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. Outcome measures of adoption refer to
rate of adoption of corresponding input type; published indicates the study is published in a peer reviewed journal.
a Mean differences are not presented in paper but were calculated by authors from disaggregated statistics.
® Within each household, both husbands and wives were interviewed.
¢ By definition, a household is considered technically efficient if no other household (or combination of households) produces more output with a similar level of inputs (Paris 1991).

d Percentages are by zone: male-headed households (11.7 in forest, 12.3 in transition, and 10.9 in savannah); female-headed households (0 in forest, 2.1 in transition, and 0 in savannah).
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Table A.4. Gender differences in access to social and political capital

(O] @ (©)] @ ® 6 Q) ® ® 10) an 12)
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women Men Unit indicator measure size Comments Published
Agrawal and India 95 village Forest - - - Gender Forest 0.235*%*  Gender relations scale (measuring whether women hold X
Chhatre (2006) (forest) forest committees relations scale  condition (0.108)  positions of power in village organizations) is significantly
management (1--3) scale (1--5) associated with better forest condition using OLS regression.
groups Qualitative evidence suggests women gain decisionmaking
positions after local forests were viewed as deteriorating.
Agrawal et al. India 673 heads of Forrest - - - Female Control of 0.241 Probit analysis finds women’s participation has substantial
(2006) (forest) forest committees participants illicit grazing  (4.35)***  positive effects on regulating illicit grazing and felling, even
protection - - - Control of 0.275 after controlling for the effects of a range of independent
committees illicit felling ~ (4.95)***  variables.
Beard (2005) Indonesia  10,098- Civil society - - - Female Knowledge 1.676 Logistic regression model finds married women are X
11,000 organizations® respondents (0.179)***  significantly more likely than non-married women to know
women Participation 2.884 about and participate in civil society organizations.
(0.205)***
Davis and Kenya 88 farmers  Dairy goat 52 48 % Stratified by Participation 0.18 Descriptive analysis finds that gender has a significant impact
Negash (2007) organization gender: female (0.67) on the type of group farmers participate in. Males dominate
Water group 9 33 farmers 8.09 agricultural-oriented groups, while females dominate
(0.00)***  women/clan/village groups.
Farm group 2 12 3.24
(0.07)**
Fletschner and Paraguay 213 couples Social network - - - Female Probability 0.621 Probit analysis finds that woman’s demand for X
Carter (2008) respondents woman will (nr)***  entrepreneurial capital is positively and significantly affected
demand by the behavior of her reference group (social network).
capital Women are more likely to demand entrepreneurial capital the
larger the proportion of cooperative members in their
reference group demand capital.
Godquin and Philippines 304 hhlds Group 63.2 58.7 % Female Participation 0.144 A simple model of participation in a group finds that gender X
Quisumbing membership respondents (0.97) does not have an impact on group participation; however,
(2008) (general) there are gender differences in the types of groups to which
Production 14.5 22.4 % -4.20 men and women belong, and significantly more men are
groups (-2.31)*  members of production-oriented groups.
Jagger and Uganda 451 hhlds Agriculture and - - - Female heads  Involvement 0.128 Probit regression finds that the female head is not
Pender (2006) environmental in (nr) significantly associated with participation in
organizations organization agricultural/environmental NGOs and CBOs.
(continued)
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Table A.4. (continued)

(O] @ (©)] @ ® 6 Q) ® ® 10) an
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women Men Unit indicator measure size Comments
Kariuki and Place Kenya 442 hhlds Collective action (nr) (nr) - - - - Descriptive analysis suggests that men and women participate
(2005) via group in similar groups but the motivation for joining groups and
membership” extent of participation are not the same. Women (subsistence
farmers) join for social insurance and building assets; men
join for commercialization and marketing.
Katungi, Uganda 351 heads Agricultural - - - Male heads Informal 0.079 The multinomial logit model was used to analyze multiple
Edmeades, and (bananas) information exchange of  (0.029)*** participation choices of information exchange. Findings
Smale (2008) information demonstrate that social capital is an important factor in
information exchange, with men generally having better
access to social capital than women.
Leino (2007) Kenya 168 Water user - - - Female Number of 1.060 Study evaluated randomized intervention across 334
respondents committees committee women on (0.159)***  communities where 50% of water user groups were given
members committees training designed to increase female participation. Analysis
805 - - - Treatment Overall 0.023 using the instrumental variable approach finds that the
respondents group maintenance (0.079)  number of females on committees increased, which did not,
quality however, translate to changes in water source maintenance
outcomes.
Perdana, Indonesia  7,200- Government - - - Female heads ~ Assistance 0.039 Probit regression was used to explore whether household
Matakos, and 10,000 received (0.135)  head gender made an impact on access to assistance from a
Radin (2006) hhlds NGOs - - - 0.126 variety of groups in the wake of the 1998 economic crisis.
(0.115)
Community - - - 0.290%*
(0.130)
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Table A.4. (continued)

(O] @ (©)] @ ® 6 Q) ® ® 10) an 12)
Country Sample Use of/access to input Gender Outcome Effect
Authors (year) (crop) size Input type Women Men Unit indicator measure size Comments Published
World Bank and  India 966 hhlds Community- - - - Female heads ~ Number of 0.033 OLS regression shows that the gender of head is insignificant X
IFPRI (2010) based institutions (0.086)  in determining the number of institutional memberships per
organizations® household household; however, women participate mainly in self-help
belongs to groups/women's groups, while men participate in forest
groups, cooperative societies, caste associations.
Ghana 1,168 heads Farmer-based - - - Male heads Membership 0.079 Probit regression shows that male heads are significantly
organizations (0.029)**  more likely to belong to/participate in groups than are female
heads (controlling for ecological zone, literacy of head, and
household wealth proxy).
Ethiopia 1,761 heads Agricultural 4 24 % Male heads Involvement Sk Descriptive and bivariate analysis shows that a significantly
and spouses cooperatives (nr) higher proportion of male than female respondents participate

Source: Authors’ compilation.

in agricultural cooperatives.

Notes: Articles listed in alphabetical order of first author's last name; Effect size refers to gender indicator coefficients with standard errors in parenthesis unless otherwise noted; S = significant,

NS = not significant, nr = not reported; hhlds = households. * Significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. Outcome measures of adoption refer to rate of adoption
of corresponding input type; published indicates the study is published in a peer reviewed journal.
# Civil society organizations are defined as those that deliver public goods and services to territory-based communities. Men usually participate in civil society organizations related to community-
level governance, physical infrastructure, environmental improvements, and neighborhood security, whereas women participate in organizations focusing on family welfare, economics, and health.
As a result the survey asked men and women about participation in different organizations.
® Self-help groups (building household assets, social/economic support), water groups, dairy goat groups, and coffee groups were the four most common types of groups. Descriptive statistics

reported in graphic form, but numbers were unassigned.

¢ Including agricultural CBOs.

31



32



REFERENCES

Adesina, A. A., D. Mbila, G. B. Nkamleu, and D. Endamana. 2000. Econometric analysis of the determinants of
adoption of alley farming by farmers in the forest zone of southwest Cameroon. Agriculture, Ecosystems
and Environment 80 (3): 255-265.

Agrawal, A., and A. Chhatre. 2006. Explaining success on the commons: Community forest governance in the
Indian Himalaya. World Development 34 (1): 149-166.

Agrawal, A., G. Yadama, R. Andrade, and A. Bhattacharya. 2006. Decentralization and environmental
conservation: Gender effects from participation in joint forest management. CAPRi Working Paper 53.
Washington, D.C.: International Food Policy Research Institute.

Allendorf, K. 2007. Do women’s land rights promote empowerment and child health in Nepal? World Development
35 (11): 1975-1988.

Ashby, J. 1985. Women and agricultural technology in Latin America and the Caribbean. In Women, agriculture,
and rural development in Latin America, ed. J. Ashby and S. Gomez. Cali, Colombia: International
Fertilizer Development Center/Centro Internacional de Agricultura Tropical.

Atreya, K. 2007. Pesticide use knowledge and practices: A gender differences in Nepal. Environmental Research
104 (2): 305-311.

Babatunde, R. O., O. A. Omotesho, E. O. Olorunsanya, and G. M. Owotoki. 2008. Gender differences in resources
allocation among rural households in Nigeria: Implications for food security and living standard. European
Journal of Social Sciences 5 (4): 160—172.

Baksh, M., C. G. Neumann, M. Paolisso, R. M. Trostle, and A. A. J. Jansen. 1994. The influence of reproductive
status on rural Kenyan women’s time use. Social Science and Medicine 39 (3): 345-354.

Barrientos, S., S. McClenaghan, and L. Orton. 2001. Stakeholder participation, gender, and codes of conduct in
South Africa. Development in Practice 11 (5): 575-586.

Barrientos, S., A. Bee, A. Matear, and 1. Vogel. 1999. Women and agribusiness: Working miracles in the Chilean
fruit export sector. London: Macmillan.

Beard, V. A. 2005. Individual determinants of participation in community development in Indonesia. Environment
and Planning C: Government and Policy 23 (1): 21-39.

Boserup, E. 1970. Womans role in economic development. New York: St Martin’s Press.

Bourdillon, M., P. Hebinck, J. Hoddinott, B. Kinsey, J. Marondo, N. Mudege, and T. Owens. 2002. Assessing the
impact of HY'V maize in resettlement areas of Zimbabwe. Summary report. International Food Policy
Research Institute, Washington, D.C.

Chirwa, E. W. 2005. Adoption of fertilizer and hybrid seeds by smallholder maize farmers in southern Malawi.
Development Southern Africa 22 (1): 1-12.

Davis, K., and M. Negash. 2007. Gender, wealth and participation in community groups in Meru Central District,
Kenya. CAPRi Working Paper Series 65. Washington, D.C.: International Food Policy Research Institute.

Davis, K., J. Ekboir, W. Mekasha, C. M. O. Ochieng, D. J. Spielman, and E. Zerfu. 2007. Strengthening agricultural
education and training in Sub-Saharan Africa from an innovation systems perspective: Case studies of
Ethiopia and Mozambique. IFPRI Discussion Paper 00736. Washington, D.C.: International Food Policy
Research Institute.

Davis, K., E. Nkonya, D. Ayalew, E. Kato, M. Odendo, R. Miiro, and J. Nkuba. 2010. Impact of Farmer Field
Schools on agricultural productivity, poverty and farmer empowerment in East Africa. IFPRI Discussion
Paper. Washington, D.C.: International Food Policy Research Institute, forthcoming.

de Brauw, A., Q. Li, C. Liu, S. Rozelle, and L. Zhang. 2008. Feminization of agriculture in China? Myths
surrounding women'’s participation in farming. China Quarterly 194 (June): 327-348.

33



Deere, C. D., and M. Leon. 1987. Introduction. In Rural women and state policy: Feminist perspectives on Latin
American agricultural development, ed. C. D. Deere and M. Leon. Boulder, Colo., U.S.A.: Westview.

Deere, C. D., G. E. Alvarado, and J. Twyman. 2009. Poverty, headship and gender inequality in asset ownership in
Latin America. University of Massachusetts, Amherst, Mass., U.S.A., electronic copy.

Deere, C. D., R. L. Duran, M. Mardon, and T. Masterson. 2004. Female land rights and rural household incomes in
Brazil, Paraguay, and Peru. University of Massachusetts, Amherst, Mass., U.S.A., electronic copy.

Dey, J. 1985. Women in African rice farming systems. In Women in rice farming: Proceedings of a conference on
women in rice farming systems. Los Banos, Philippines, and Brookfield, Vt., U.S.A.: International Rice
Research Institute and Gower Publishing.

Di Gregorio, M., K. Hagedorn, M. Kirk, B. Korf, N. McCarthy, R. Meinzen-Dick, and B. Swallow. 2008. Property
rights, collective action and poverty: The role of institutions for poverty reduction. CAPRi Working Paper
81. Washington, D.C.: International Food Policy Research Institute.

Dolan, C. S., and K. Sorby. 2003. Gender and employment in high-value agriculture industries. Agriculture and
Rural Development Working Paper 7. Washington, D.C.: World Bank.

Doss, C. R. 1999. Twenty-five years of research on women farmers in Africa: Lessons and implications for
agricultural research institutions; with an annotated bibliography. Economics Program Paper 99-02.
Mexico City: Centro Internacional de Mejoramiento de Maiz y Trigo.

. 2002. Men’s crops? Women’s crops? The gender patterns of cropping in Ghana. World Development 30
(11): 1987-2000.

Doss, C. R., and M. L. Morris. 2001. How does gender affect the adoption of agricultural innovations? The case of
improved maize technology in Ghana. Agricultural Economics 25 (1): 27-39.

El-Eshmawiy, K. H., L. M. El-Shiraif, and A. I. El-Khafif. 2007. Socioeconomic and environmental aspects of
women labor in the Egyptian agricultural sector: Case study of sugar crops. American-Eurasian Journal of
Agriculture and Environmental Science 2 (3): 255-260.

Enete, A. A, F. I. Nweke, and E. Tollens. 2004. Gender and cassava processing in Africa. Quarterly Journal of
International Agriculture 43 (1): 57-69.

Enete, A. A., F. I. Nweke, A. 1. Achike, and E. Tollens. 2001. Differentiated gender ownership of cassava fields and
implications for root yield variations in smallholder agriculture of south Nigeria. Tropicultura 19 (3):
105-109.

Farm Radio Weekly. 2009. Burkina Faso: Women live better thanks to cooperative’s fair trade certification. African

Farm News in Review, no. 68. <http://weekly.farmradio.org/2009/06/01/1-burkina-faso-women-live-better-

thanks-to-cooperative%e2%80%99s-fair-trade-certification-farm-radio-weekly/>. Accessed August 10,
20009.

Fisher, M. G., R. L. Warner, and W. A. Masters. 2000. Gender and agricultural change: Crop-livestock integration
in Senegal. Society and Natural Resources 13 (3): 203-222.

Fletschner, D. 2008. Women’s access to credit: Does it matter for household efficiency? American Journal of
Agricultural Economics 90 (3): 669—683.

Fletschner, D., and M. Carter. 2008 Constructing and reconstructing gender: Reference group effects and women’s
demand for entrepreneurial capital. Journal of Socio-Economics 37 (2): 672—693.

Freeman, A. H., and J. M. Omiti. 2003. Fertilizer use in semi-arid areas of Kenya: Analysis of smallholder farmers’
adoption behavior under liberalized markets. Nutrient Cycling in Agroecosystems 66 (1): 23-31.

Friedemann-Sanchez, G. 2009. Assets in intrahousehold bargaining among women workers in Colombia’s cut-
flower industry. Feminist Economics 12 (1): 247-269.

Gilbert, R. A., W. D. Sakala, and T. D. Benson. 2002. Gender analysis of a nationwide cropping system trial survey
in Malawi. African Studies Quarterly 6 (1). <http://web.africa.ufl.edu/asq/v6/v6ila9.htm>. Accessed
September 7, 2009.

34


http://weekly.farmradio.org/2009/06/01/1-burkina-faso-women-live-better-thanks-to-cooperative%e2%80%99s-fair-trade-certification-farm-radio-weekly/�
http://weekly.farmradio.org/2009/06/01/1-burkina-faso-women-live-better-thanks-to-cooperative%e2%80%99s-fair-trade-certification-farm-radio-weekly/�
http://web.africa.ufl.edu/asq/v6/v6i1a9.htm�

Godquin, M., and A. R. Quisumbing. 2008. Separate but equal? The gendered nature of social capital in rural
Philippine communities. Journal of International Development 20 (1): 13-33.

Goldman, A., and K. Heldenbrand. 2001. Gender and soil fertility management in Mbale District, Southeastern
Uganda. African Studies Quarterly 6 (1&2): <http://www.africa.ufl.edu/asq/v6/v6ila3.htm>. Accessed
April 21, 2010.

GSMA Development Fund. 2010. Women and mobile: A global opportunity: A study on the mobile phone gender
gap in low and middle income countries. Global System Mobile Association.
<http://vitalwaveconsulting.com/pdf/Women-Mobile.pdf>. Accessed March 18, 2010.

Guyer, J. I. 1991. Female farming in anthropology and African history. In Gender at the crossroads of knowledge:
Feminist anthropology in the postmodern era, ed. M. di Leonardo. Berkeley, Calif., U.S.A.: University of
California Press.

Hope, R. A., P.-J. Dixon, and G. von Maltitz. 2003. The role of improved domestic water supply in livelihoods and
poverty reduction in Limpopo Province, South Africa. International Symposium on Water, Poverty and
Productive Uses of Water at the Household Level, January 21-23, Muldersdrift, South Africa.
<www.irc.nl/page/8060>. Accessed August 1, 2009.

Horrell, S., and P. Krishnan. 2007. Poverty and productivity in female-headed households in Zimbabwe. Journal of
Development Studies 43 (8): 1351-1380.

IFAD (International Fund for Agricultural Development). 2003. Mainstreaming a gender perspective in IFAD’s
operations: Plan of action 2003—2006. Rome.

IFPRI (International Food Policy Research Institute). 2007. Proceedings of the Consultation on Strengthening
Women’s Control of Assets for Better Development Outcomes. Washington, D.C.

International Labor Organization. 2009. Global employment trends for women. Geneva.
<www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/documents/publication/wems_103456.pdf>.
Accessed August 5, 2009.

Jagger, P., and J. Pender. 2006. Impacts of programs and organizations on the adoption of sustainable land
management technologies in Uganda. In Strategies for sustainable land management in the East African
highlands, ed. J. Pender, F. Place, and S. Ehui. Washington, D.C.: International Food Policy Research
Institute.

Jallow, 1. 2005. Presentation during session 1 of International Perspectives, 2005 World Food Prize International
Symposium, October 13—14, Des Moines, lowa.
<http://www.worldfoodprize.org/assets/symposium/2005/transcripts/jallow.pdf>. Accessed August 3, 2009.

. 2006. Ensuring effective caring practices within the family and community. Presentation to the
Association for the Development of Education in Africa, Biennale on Education in Africa, March 27-31,
Libreville, Gabon. <www.adeanet.org/adeaPortal/adea/biennial-2006/doc/document/C2_1 jallow_en.pdf>.
Accessed August 3, 2009.

Kariuki, G., and F. Place. 2005. Initiatives for rural development through collective action: The case of household
participation in group activities in the highlands of central Kenya. CAPRi Working Paper 43. Washington,
D.C.: International Food Policy Research Institute.

Karungu, W. 2006. An assessment of the effects of technology transfer on gender roles within a community: The
development of tea and coffee production among smallholder farmers in Kiambu. African Technology
Policy Studies Network Working Paper Series 44. Nairobi, Kenya.
<www.atpsnet.org/pubs/workingpaper/Working%20Paper%20Series%2044.pdf?pno=862>. Accessed
August 4, 2009.

Kasante, D., M. Lockwood, J. Vivian., and A. Whitehead. 2001. Gender and the expansion of non-traditional
agricultural exports in Uganda. In Shifting burdens: Gender and agrarian change under neo-liberalism, ed.
S. Razavai. Bloomfield, Conn., U.S.A.: Kumarian.

Katungi, E., S. Edmeades, and M. Smale. 2008. Gender, social capital and information exchange in rural Uganda.
Journal of International Development 20 (1): 35-52.

35


http://www.africa.ufl.edu/asq/v6/v6i1a3.htm�
http://vitalwaveconsulting.com/pdf/Women-Mobile.pdf�

Kazianga, H., and W. A. Masters. 2002. Investing in soils: Field bunds and microcatchments in Burkina Faso.
Environmental and Development Economics 7 (3): 571-591.

Kevane, M. 2004. Women and development in Africa: How gender works. London: Lynne Rienner.

King, E. M., S. Klasen, and M. Porter. 2007. Women and development. Copenhagen Consensus 2008 Challenge
Paper. Denmark: Copenhagen Consensus Center.

Kinkingninhoun-Médagbé, F. M., A. Diagne, F. Simtowe, A. R. Agboh-Noameshie, and P. Y. Adegbola. 2008.
Gender discrimination and its impact on income, productivity and technical efficiency: Evidence from
Benin. Agriculture and Human Values 27 (1): 57-69.

Lastarria-Cornhiel, S. 1997. Impact of privatization on gender and property rights in Africa. World Development 25
(8): 1317-1333.

Leino, J. 2007. Ladies first? Gender and the community management of water infrastructure in Kenya. University of
California, Berkeley, Calif., U.S.A., electronic copy.

Mehra, R., and M. H. Rojas. 2009. Food security and agriculture in a global marketplace: A significant shift.
Washington, D.C.: International Center for Research on Women. <www.icrw.org/docs/2008/a-significant-
shift-women-food%?20security-and-agriculture%20FINAL.pdf>. Accessed August 2, 2009.

Moore, K. M., S. Hamilton, P. Sarr and S. Thiongane. 2001. Access to technical information and gendered NRM
practices: Men and women in rural Senegal. Agriculture and Human Values 18 (1): 95-105.

Motzafi-Haller, P. ed. 2005. Women in agriculture in the Middle East. Burlington, Vt., U.S.A.: Ashgate Publishing.

Mulokozi, G., L. Mselle, C. Mgoba, J. K. L. Mugyabuso, and G. D. Ndossi. 2000. Improved solar drying of
vitamin A-rich foods by women’s groups in the Singida District of Tanzania. Research Report Series 5.
Washington, D.C.: International Center for Research on Women.
<www.icrw.org/docs/Tanzaniareport.pdf>. Accessed August 6, 2009.

Mwangi, E., and H. Markelova. 2008. Collective action and property rights for poverty reduction: A review of
methods and approaches. CAPRi Working Paper 82. Washington, D.C.: International Food Policy
Research Institute.

Nkedi-Kizza, P., J. Aniku, K. Awuma, and C. H. Gladwin. 2002. Gender and soil fertility in Uganda: A comparison
of soil fertility indicators for women and men’s agricultural plots. African Studies Quarterly 6 (1 and 2).
<http://www.africa.ufl.edu/asq/v6/v6ila2 . htm>. Accessed August 6, 2009.

Oladeebo, J. O., and A. A. Fajuyigbe. 2007. Technical efficiency of men and women upland rice farmers in Osun
State, Nigeria. Journal of Human Ecology 22 (2): 93—100.

Oladele, O., and M. Monkhei. 2008. Gender ownership patterns of livestock in Botswana. Livestock Research for
Rural Development 20 (10). <www.lrrd.org/lrrd20/10/01ad20156.htm>. Accessed August 11, 2009.

Oster, E., and R. Thornton. 2009. Determinants of technology adoption: Private value and peer effects in menstrual
cup take-up. Working paper. University of Chicago, Chicago, Ill., and University of Michigan, Ann Arbor,
Michigan, U.S.A. Online copy. <www-personal.umich.edu/~rebeccal/OsterThorntonCupTakeup.pdf>.
Accessed July 30, 2009.

Ouma, J. O., F. M. Murithi, W. Mwangi, H. Verkuijl, M. Gethi, and H. De Groote. 2002. Adoption of maize seed
and fertilizer technologies in Embu District, Kenya. Centro Internacional de Mejoramiento de Maiz y
Trigo, Mexico. <www.cimmyt.org/english/docs/tech_pubs/embu.pdf>. Accessed September 27, 2009.

Paolisso, M., K. Hallman, L. Haddad, and S. Regmi. 2002. Does cash crop adoption detract from child care
provision? Evidence from rural Nepal. Economic Development and Cultural Change 50 (2): 313-37.

Paris, Q. 1991. An economic interpretation of linear programming. Ames, lowa, U.S.A.: lowa State University
Press.

Paris, T., H. S. Feldstein, and G. Duron. 2001. Technology. Empowering women to achieve food security. 2020
Focus 6. Policy Brief No. 5. A. R. Quisumbing and R. S. Meinzen-Dick, eds. Washington, D.C.:
International Food Policy Research Institute.

36


http://www.icrw.org/docs/2008/a-significant-shift-women-food%20security-and-agriculture%20FINAL.pdf�
http://www.icrw.org/docs/2008/a-significant-shift-women-food%20security-and-agriculture%20FINAL.pdf�

Pender, J., and B. Gebremedhin. 2006. Land management, crop production and household income in the highlands
of Tigray, northern Ethiopia: An econometric analysis. In Strategies for sustainable land management in
the East African highlands, ed. J. Pender, F. Place, and S. Ehui. Washington, D.C.: International Food
Policy Research Institute.

Perdana, A., K. Matakos, and E. Radin. 2006. Does it pay to participate? CSIS Working Paper Series WPI 095.
Washington, D.C.: Centre for Strategic and International Studies.

Phiri, D., S. Franzel, P. Mafongoya, L. Jere, R. Katanga, and S. Phiri. 2004. Who is using the new technology? The
association of wealth status and gender with the planting of improved tree fallows in Eastern Province,
Zambia. Agricultural Systems 79 (2):131-144.

Quisumbing, A.R. 1994. Improving women’s agricultural productivity as farmers and workers. Education and
Social Policy Department Discussion Paper Series 37. Washington, D.C.: World Bank. <www-
wds.worldbank.org/external/default/ WDSContentServer/WDSP/IB/2001/03/20/000094946 010303054031
2/Rendered/PDF/multi_page.pdf>. Accessed August 28 2009.

. 1996. Male-female differences in agricultural productivity: Methodological issues and empirical
evidence. World Development 24 (10): 1579—-1595.

Quisumbing, A. R., and B. McClafferty. 2006. Using gender research in development. Food Security in Practice
Technical Guide Series 2. Washington, D.C.: International Food Policy Research Institute.

Quisumbing, A. R., and L. Pandolfelli. 2010. Promising approaches to address the needs of poor female farmers:
Resources, constraints, and interventions. World Development 38 (4): 581-592.

Quisumbing, A. R., and Y. Yohannes. 2004. How fair is workfare? Gender, public works, and employment in rural
Ethiopia. Policy Research Working Paper 0-3039. Washington, D.C.: World Bank.

Quisumbing, A. R., E. Payongayong, J. B. Aidoo, and K. Otsuka. 2001. Women’s land rights in the transition to
individualized ownership: Implications for the management of tree resources in western Ghana. Economic
Development and Cultural Change 50 (1): 157—-182.

Raynolds, L. T., and J. A. Keahey. 2009. Fair trade, gender and the environment in Africa. In Handbook on trade
and the environment, ed. K. P. Gallagher. Northampton, Mass., U.S.A.: Edward Elgar Publishing.

Rola, A. C., S. B. Jamias, and J. B. Quizon. 2002. Do Farmer Field School graduates retain and share what they
learn? An investigation in Iloilo, Philippines. Journal of International Agricultural and Extension
Education 9 (1): 65-76.

Saito, K. A., H. Mekonnen, and D. Spurling. 1994. Raising the productivity of women farmers in Sub-Saharan
Africa. World Bank Research Report 1 (1): 1-110.

Sanginga, P. C., A. A. Adesina, V. M. Manyong,O. Otite, and K. E. Dashiell. 2007. Social impact of soybean in
Nigeria’s southern Guinea savanna. Ibadan, Nigeria: International Institute of Tropical Agriculture.
<http://pdf.dec.org/pdf docs/Pnacq302.pdf>. Accessed September 27, 2009.

Schultz, T. P. 2001. Women’s role in the agricultural household bargaining and human capital investments. In
Agricultural and resource economics handbook, vol. 1, ed. B. Gardner and G. Rausser. Amsterdam:
Elsevier.

Shankar, B., and C. Thirtle. 2005. Pesticide productivity and transgenic cotton technology: The South African
smallholder case. Journal of Agricultural Economics 56 (1): 97-116.

Simmons, P., P. Winters, and I. Patrick. 2005. An analysis of contract farming in East Java, Bali, and Lombok,
Indonesia. Agricultural Economics 33 (Supplement 3): 513-525.

Singh, G., G. Singh, and N. Kotwaliwale. 1999. A report on agricultural production and processing technologies for
women in India. Gender, Technology, and Development 3 (2): 259-278.

Singh, N., J. Gunnar, P. Bhattacharya, and J.-E. Gustafsson. 2006. Gender and water management: Some policy
reflections. Water Policy 8 (2): 183-200.

37



Smith, R. 2008. Cattle’s effect on land and labour productivity: Evidence from Zambia. Journal of International
Development 20 (7): 905-919.

SOAS (School of Oriental and African Studies), Wadonda Consult, Michigan State University, and Overseas
Development Institute. 2008. Evaluation of the 2006/7 Agricultural Input Subsidy Programme, Malawi.
Final report. London.

Somda, J., A. J. Nianogo, S. Nassa, and S. Sanou. 2002. Soil fertility management and socio-economic factors in
crop-livestock systems in Burkina Faso: A case study of composting technology. Ecological Economics 43
(2): 175-183.

Swinkels, R. A., K. D. Shepherd, S. Franzel, J. K. Ndufa, E. Ohlsson, and H. Sjogren. 2002. Assessing the adoption
potential of hedgerow intercropping for improving soil fertility, western Kenya. In Trees on the farm:
Assessing the adoption potential of agroforestry practices in Africa, ed. S. Franzel and S. J. Scherr. New
York: CABI Publishing/International Centre for Research in Agroforestry.

Thapa, S. 2009. Gender differentials in agricultural productivity: Evidence from Nepalese household data.
University of Trento, Department of Economics, Trento, Italy. Electronic paper.

Thomas, D., E. Frankenberg, J. Friedman, J.-P. Habicht, M. Hakimi, N. Ingwersen, Jaswadi, N. Jones, C. McKelvey,
G. Pelto, B. Sikaki, T. Seeman, J. P. Smith, C. Sumanti, W. Suriastini, and S. Wilopo. 2006. Causal effects
of health on labor market outcomes: Experimental evidence. California Center for Population Research On-
Line Working Paper Series CCPR-070-06. Los Angeles, Calif., U.S.A.: University of California.

Tiruneh, A., T. Tesfaye, W. Mwangi, and H. Verkuijl. 2001. Gender differentials in agricultural production and
decision-making among smallholders in Ada, Lume and Gimbichu Woredas of the central highlands of
Ethiopia. Centro Internacional de Mejoramiento de Maiz y Trigo, Ethiopian Agricultural Research
Organization, and the European Union, Mexico City.

Tripp, A. M. 2004. Women’s movements, customary law and land rights in Africa: The case of Uganda. African
Studies Quarterly 7 (4): 1-19.

UNDP (United Nations Development Program). 2006. Mainstreaming gender in water management: Resource
guide, version 2.1. Gender and Water Alliance (GWA). <
http://www.google.com/url?sa=t&source=web&ct=res&cd=1&ved=0CAY QFjAA &url=http%3 A%2F%2F
www.genderandwater.org%?2Fcontent%2Fdownload%2F4545%2F37857%2Ffile%2FGender and IWRM _
Resource_Guide complete.pdf&rct=j&q=Mainstreaming+gender+tint+water+management%3A+Resource+
guide%2C+versiont+2.1.+Gender+and+Water+Alliance+(GWA).%5B%5B&ei=gV_PS4DWNpiWIAeLoty
XDA&usg=AFQjCNF3TFaW4WhORcO1sXturlTCIEaxY g&sig2=L{82Gy1jj9G3flceluKxeg>. Accessed
April 21, 2010.

UN-HABITAT (United Nations Human Settlements Programme). 2006. Mechanism for gendering land tools: A
[framework for delivery of women’s security of tenure. Strategies and outline adopted at the High Status
Round Table on Gendering Land Tools, June 21, Nairobi, Kenya.
<www.unhabitat.org/downloads/docs/4223 75221 gltn.doc>. Accessed August 3, 2009.

UN News Centre. 2010. Rural women key to economic growth, says UN official.
<http://www.un.org/apps/news/story.asp?NewsID=34165&Cr=agriculture&Cr1=>. Accessed April 21,
2010.

Uttaro, P. 2002. Diminishing choices: Gender, small bags of fertilizer, and household food security decisions in
Malawi. African Studies Quarterly 6 (1). <www.africa.ufl.edu/asq/v6/v6ilad.htm>,

Van de Fliert, E., N. Johnson, R. Asmunati, and Wiyanto. 2001. Beyond higher yields: The impact of sweetpotato
integrated crop management and Farmer Field Schools in Indonesia. In Scientist and farmer: Partners in
research for the 21st century. Program Report 1999-2000, 331-342. Lima, Peru: International Potato
Center.

von Braun, J., D. Hotchkiss, and M. Immink. 1989. Nontraditional export crops in Guatemala: Effects on
production, income and nutrition. Research Report 73. Washington, D.C.: International Food Policy
Research Institute. <www.ifpri.org/pubs/abstract/73/rr73.pdf>.

38


http://www.un.org/apps/news/story.asp?NewsID=34165&Cr=agriculture&Cr1�

von Koppen, B. 2002. 4 gender performance indicator for irrigation: Concepts, tools, and applications. Research
Report 59. Colombo, Sri Lanka: International Water Management Institute.

Whitehead, A., and D. Tsikata. 2003. Policy discourses on women’s land rights in Sub-Saharan Africa: The
implications of the return to the customary. Journal of Agrarian Change 3 (1&2): 67-112.

World Bank. 2007. Global monitoring report 2007: Millennium development goals—Confronting the challenges of
gender equity and fragile states. Washington, D.C.

. 2009. Gender and agriculture: Sourcebook. Washington, D.C.: World Bank, Food and Agriculture
Organization of the United Nations, and International Fund for Agricultural Development.
<http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTARD/EXTGENAGRLIVSOUBOOK/0,,c
ontentMDK:21348334~pagePK:64168427~piPK:64168435~theSitePK:3817359,00.html>. Accessed July
20, 2009.

World Bank and IFPRI (International Food Policy Research Institute). 2010. Gender and governance in rural
services: Insights from India, Ghana, and Ethiopia. Gender and Governance Author Team. Washington,
D.C.: International Bank for Reconstruction and Development/World Bank.

World Bank and Malawi. 2007. Malawi poverty and vulnerability assessment (PVA): Investing in our future.
Synthesis report: Main findings and recommendations. Poverty Reduction and Economic Management 1,
Report 36546-MW. Washington, D.C.: World Bank.

39



40



974.

973.

972.
971.

970.

969.

968.

967.

966.
965.

964.

963.

962.

961.
960.
959.

958.

957.

956.

955.

954.

RECENT IFPRI DISCUSSION PAPERS

For earlier discussion papers, please go to www.ifpri.org/pubs/pubs.htm#dp.
All discussion papers can be downloaded free of charge.

An experiment on the impact of weather shocks and insurance on risky investment. Ruth Vargas Hill and Angelino
Viceisza, 2010.

Engendering agricultural research. Ruth Meinzen-Dick, Agnes Quisumbing, Julia Behrman, Patricia Biermayr-Jenzano,
Vicki Wilde, Marco Noordeloos, Catherine Ragasa, Nienke Beintema, 2010.

Sarpanch Raj: Is the president all powerful? The case of village councils in India. Nethra Palaniswamy, 2010.

Asset versus consumption poverty and poverty dynamics in the presence of multiple equilibria in rural Ethiopia. Lenis
Saweda O. Liverpool and Alex Winter-Nelson, 2010.

Poverty status and the impact of social networks on smallholder technology adoption in rural Ethiopia. Lenis Saweda O.
Liverpool and Alex Winter-Nelson, 2010.

Wage subsidies to combat unemployment and poverty: Assessing South Africa’s options. Justine Burns, Lawrence
Edwards, and Karl Pauw, 2010.

Patterns and trends of child and maternal nutrition inequalities in Nigeria. Babatunde Omilola, 2010.

Foreign inflows and growth challenges for African countries: An intertemporal general equilibrium assessment. Xinshen
Diao and Clemens Breisinger, 2010.

Biofuels and economic development in Tanzania. Channing Arndt, Karl Pauw, and James Thurlow, 2010.

Weathering the storm: Agricultural development, investment, and poverty in Africa following the recent food price crisis.
Babatunde Omilola and Melissa Lambert, 2010.

Who has influence in multistakeholder governance systems? Using the net-map method to analyze social networking in
watershed management in Northern Ghana. Eva Schiffer, Frank Hartwich, and Mario Monge, 2010.

How to overcome the governance challenges of implementing NREGA: Insights from Bihar using process-influence
mapping. Katharina Raabe, Regina Birner, Madhushree Sekher, K.G. Gayathridevi, Amrita Shilpi, and Eva Schiffer,
2010.

Droughts and floods in Malawi: Assessing the economywide effects. Karl Pauw, James Thurlow, and Dirk van Seventer,
2010.

Climate change implications for water resources in the Limpopo River Basin. Tingju Zhu and Claudia Ringler , 2010.
Hydro-economic modeling of climate change impacts in Ethiopia. Gene Jiing-Yun You and Claudia Ringler, 2010.

Promises and realities of community-based agricultural extension. Gershon Feder, Jock R. Anderson, Regina Birner, and
Klaus Deininger, 2010.

Rethinking the global food crisis: The role of trade shocks. Derek D. Headey, 2010.

Female participation in African agricultural research and higher education - New insights: Synthesis of the ASTI-award
benchmarking survey on gender-disaggregated capacity indicators. Nienke M. Beintema and Federica Di Marcantonio,
2010.

Short- and long-term effects of the 1998 Bangladesh Flood on rural wages. Valerie Mueller and Agnes Quisumbing,
2010.

Impacts of the triple global crisis on growth and poverty in Yemen. Clemens Breisinger, Marie-Helen Collion, Xinshen
Diao, and Pierre Rondot, 2010.

Agricultural growth and investment options for poverty reduction in Nigeria. Xinshen Diao, Manson Nwafor, Vida
Alpuerto, Kamiljon Akramov, and Sheu Salau, 2010.

41



INTERNATIONAL FOOD POLICY
RESEARCH INSTITUTE

www.ifpri.org

IFPRI HEADQUARTERS

2033 K Street, NW

Washington, DC 20006-1002 USA
Tel.: +1-202-862-5600

Fax: +1-202-467-4439

Email: ifpri@cgiar.org

IFPRI ADDIS ABABA

P. O. Box 5689

Addis Ababa, Ethiopia

Tel.: +251 11 6463215

Fax: +251 11 6462927

Email: ifpri-addisababa@cgiar.org

IFPRI NEW DELHI

CG Block, NASC Complex, PUSA
New Delhi 110-012 India

Tel.: 91 11 2584-6565

Fax: 91 11 2584-8008 / 2584-6572
Email: ifpri-newdelhi@cgiar.org


mailto:ifpri-addisababa@cgiar.org�

	ACKNOWLEDGMENTS
	Abstract
	Introduction
	evidence of gender inequities
	Technological Resources: Inorganic Fertilizer, Insecticide, Improved Seed Varieties, and Mechanical Power
	Natural Resources: Water and Soil Fertility
	Human Resources: Agricultural Labor, Extension Services, and Life-Cycle Challenges
	Social and Political Capital: Group Membership, Information Exchange through Networks, and Political Representation

	discussion and policy implications
	Appendix tables
	REFERENCES
	RECENT IFPRI DISCUSSION PAPERS

