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Cassava (Manihot esculenta Crantz) is an important crop in Africa, especially
to women who rely on it as a household staple food and source of income.
In Tanzania, a recent move toward commercializing the cassava seed system
resulted in significantly fewer women than men farmers, known as Cassava Seed
Entrepreneurs (CSEs), producing improved seed for sale to fellow farmers. To
document the barriers and constraints that create gender inequalities in the seed
system to better understand women'’s low representation and experiences in
commercialized cassava seed production, we carried out a mixed-methods study
in the Southern, Eastern, and Lake Zones of Tanzania in 2021. The quantitative
analysis found differences in key individual and household characteristics
between CSEs and farmers who aspired to be but did not participate as CSEs
(or A-CSEs) as well as between women CSEs and women A-CSEs. After running
a logistic regression, results indicated that sex of the farmer (being male) was a
statistically significant predictor of participating as a CSE (p<0.05), along with
having a secondary education (p<0.05) and owning a bank account (p<0.01).
The qualitative analysis highlighted challenges women CSEs face. They spoke
about having lower access to and control over prerequisite resources, which
are shaped by other intersecting social identities such as marital status and age.
Gender stereotypes about their capacities to manage their seed businesses can
demotivate them from carrying out their work as well as experiences dealing
with discriminatory gender norms that limit their travel to attend trainings outside
their communities. Despite these barriers, some women CSEs expressed positive
outcomes that have accrued from their participation in commercialized seed
production, including enhanced social status and improved living standards.
For the commercialized cassava seed system to be more socially inclusive and
sustainable, we argue that there is need to adopt gender-aware approaches
to address the underlying barriers and biases that exclude women and other
social groups. Development efforts should consider combining social change
innovations with seed system interventions to address the inequitable norms and
power relations that create unique constraints for women to operate effectively
as seed entrepreneurs.
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1. Introduction

Cassava (Manihot esculenta Crantz) is widely grown across
sub-Saharan Africa (SSA) and considered the second most
important staple food crop on the continent after maize (Sonnewald
et al., 2020). It is mainly produced, processed, and traded in West,
Central, and East Africa, including in Tanzania (Andersson et al.,
2016; Masamha et al., 2018; Reincke et al., 2018). Within SSA,
cassava is often referred to as a “woman’s crop” (see Nweke, 2001 for
a detailed discussion) - a label that is derived from numerous
factors including the low market value of cassava as an established
staple food mainly grown and consumed at home, along with
characteristics such as its low input requirements and drought
tolerance (Forsythe et al., 2016; Teeken et al., 2018). Consequently,
it is considered as a crop that can be produced by groups with
limited resources such as smallholder women farmers and sold and/
or consumed to increase incomes and/or contribute to household
food security (Masamha et al., 2018). Scholars have argued, however,
that the more commercialized cassava becomes, the more interest
men take in its production and marketing (Nweke, 2004). This
decline in women’s control with increasing commercialization
(Fischer and Qaim, 2012) is a common occurrence in other
agricultural value chains in SSA (Coles and Mitchell, 2011; Njuki
and Sanginga, 2013; Forsythe et al., 2016).

Cassava is considered an “emerging market” commodity in
Tanzania (Bennett et al., 2012; see also Reincke et al., 2018). The
major cassava producing areas are Southern, Eastern, Western and
Lake Zones, which together produce about 80% of the total cassava
produced in the country (Ministry of Agriculture, 2020). Current
estimates show that cassava production supports around 40% of
rural farmers, majority of whom are resource-poor (Mtunguja et al.,
2019), and thus it has the potential to contribute to tackling
unemployment and food security. However, cassava suffers from
low farm productivity in Tanzania due in part because of the use of
local varieties that are highly susceptible to Cassava Mosaic Disease
(CMD) and Cassava Brown Streak Disease (CBSD; Legg et al.,
2022). Productivity can be enhanced if farmers adopt improved
cassava varieties that are high yielding and tolerant to CMD and
CBSD and utilize good agronomic practices (Mtunguja et al., 2019;
Legg et al., 2022).

The Government of Tanzania has emphasized the need to
work toward increasing overall production in the country to meet
the growing demand for cassava through the development of a
10-year (2020-2030) National Cassava Development Strategy
(Ministry of Agriculture, 2020). The strategy aims to create a
commercialized cassava sub-sector for food security and income
generation by promoting improved technologies across the value
chain and increasing cassava productivity, profitability, and
Through
partnerships with non-governmental organizations and the

employment opportunities in the sub-sector.
private sector, the Government of Tanzania has begun to set up a
commercially sustainable cassava seed system. One well-known
initiative is the establishment of networks of cassava seed
entrepreneurs (CSEs). CSEs consist of smallholder farmers who
produce, promote, and enhance access to planting material (stem
cuttings) of improved high-yielding and disease-tolerant varieties
to nearby cassava farmers as a means of generating additional
income (Legg et al., 2022).
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Our study was nested in one such initiative titled “Building an
Economically Sustainable Seed System in Tanzania for Cassava” project'
(henceforth BEST Cassava project). The project catalyzed demand-
driven private sector models and public-private partnerships to
strengthen commercialization of the cassava seed supply chain by
delivering officially released cassava varieties for farmers via a network
of government-certified commercial CSEs. The CSEs produced basic,
certified, and quality declared seed in the primary cassava growing
regions of Tanzania. The CSEs were selected from communities within
these regions through village information meetings using a set of
criteria. Because gendered recruitment targets were not intentionally set,
the project’s CSE recruitment inadvertently tended to favor men. Three
years into project implementation, women comprised only 24% of the
CSEs recruited and trained by the project despite their considerable
involvement in the cassava value chain in Tanzania. For example, while
men tend to be more involved in clearing and tilling the land for cassava
production, women are active in preparing stem cuttings, planting,
weeding, and managing pests and diseases, processing cassava, and
preparing cassava-based foods (Masamha et al., 2018).

At its mid-point, the BEST Cassava project recognized the disparity
between the importance of cassava to women and their abilities to
potentially profit from it at the highest levels of the seed system. As a
result, this study was commissioned to formally document some of the
barriers and constraints that create gender inequalities in the cassava
seed system to better understand women’s low representation and
experiences in commercialized cassava seed production.

2. Materials and methods

2.1. Study design

Our study was carried out in February and March of 2021 in the
Southern, Eastern and Lake Zones of Tanzania covering 11 cassava
growing regions, including Mtwara, Lindi, Ruvuma, Morogoro, Coast,
Tanga, Mwanza, Mara, Geita, Kagera, and Kigoma. The study targeted
two main groups during interviews: women and men farmers who were
operating as CSEs in the project regions producing commercial or
quality declared cassava seed for sale in their locales; and women and
men farmers who were referred by the District Council for consideration
as CSEs but who were not selected by the BEST Cassava project because
they did not ultimately meet all the criteria used by the project to inform
their selection of CSEs. In this paper, we refer to farmers who were not
selected using the criteria as “aspiring” CSEs (A-CSEs). The selection
criteria used by the project included having: (1) the financial resources
required to establish and manage a seed multiplication field; (2) business
aptitude and mindset; (3) access to appropriate land with isolation
distances from other nearby cassava fields; (4) reasonable proximity to
well-trafficked roads; (5) willingness to attend training prior to starting
seed production; and (6) willingness and aptitude to abide by cassava
seed agronomy requirements. More details on the selection criteria used
by the project are presented in Table 1.

1 Seehttps://www.meda.org/projects/best-cassava/#:~:text=Name,smallholder?20

farmers%20and?%20their’s20households.
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The study also interviewed Zonal Managers and Area Field
Facilitators (collectively referred to hereafter as AFFs) employed by
the project to recruit, train, and support CSEs.

2.2. Data collection methods

We adopted a cross-sectional study design and employed a mixed-
methods approach to data collection. First, quantitative data were
gathered using a survey tool in open data kit (ODK), which was
administered to CSEs and A-CSEs to better understand potential
gendered barriers and constraints to their recruitment. Quantitative
data were uploaded on to a server via an internet connection each
evening as the research team returned from fieldwork. After collecting
the quantitative data, we conducted in-depth interviews (IDIs) with a
small group of purposively selected CSEs, who had participated in the
survey, to gather more detailed information about their perspectives
and experiences operating as cassava seed producers. We also conducted
key informant interviews (KIIs) with AFFs to triangulate information

TABLE 1 Selection criteria for cassava seed entrepreneurs (CSEs).

Access to financial resources required to
establish and manage the seed
multiplication field. On average, a CSE
needs Tsh 500,000-600,000
(approximately USD 250-300) for one

Financial resources

acre of cassava seed multiplication.

Business aptitude and mindset with a
desire to create a sustainable seed
business and commitment to record
keeping of the cassava seed business.
Business aptitude and mindset assessed
by determining: (i) an individual’s
Business acumen and record keeping | background and experience in business-
capacity related roles; (ii) commitment to
conducting business and being
innovative with adaptability and
resilience to handle change and
uncertainty. Farmers with such qualities
were identified in consultation with

extension officers and village leaders.

Access to appropriate land with isolation

distances* from other nearby cassava
Availability of land fields as per the Tanzania Official Seed
Certification Institute (TOSCI)

requirements

Reasonable proximity to well-trafficked
Proximity of land to roads roads for marketing and demonstration

plots

Willingness to attend training prior to
Training interest
starting seed production

Willingness and aptitude to abide to
Farming acumen
cassava seed agronomy requirements

*Isolation distance is recommended for prevention of virus infections in cassava crops.
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from the IDIs as well as to gather insights about their experiences of
working with and supporting CSEs. The qualitative interviews were
audio-recorded using a digital voice recorder, alongside note taking.
All interviews were carried out in Kiswahili, the language most
widely spoken in Tanzania. On average, the qualitative interviews
lasted 30 to 45 min and the quantitative interviews lasted 90 min.

2.3. Sampling

A proportionate stratified random sampling strategy was used to
draw a sample of 298 farmers (218 CSEs and 80 A-CSEs) for the
quantitative component of our study from a total population size of
465 CSEs and 120 A-CSEs based on 95% confidence level and 5%
margin of error. We stratified the populations according to the project
zone of operation (Southern, Eastern, or Lake Zone) and the total
numbers of women and men CSEs and A-CSEs in each zone. Figure |
shows the sample distribution of the CSEs and A-CSEs interviewed in
each zone. Of the 218 CSEs interviewed, 169 (78%) were male and 49
(22%) were female, while for the 80 A-CSEs interviewed, 50 (62%)
were male and 30 (38%) were female.

Thirty CSEs (21 men and nine women) were selected to participate
in the IDIs. Based on our operational age categorization for which
we disaggregated the CSEs as younger (< 35years old) and older (>
35years old), 15 CSEs (50%) were categorized as older male CSEs and
7 (23%) as older female CSEs. Six CSEs (20%) were categorized as
younger male CSEs and the remaining 2 CSEs (7%) as younger female
CSEs (Figure 2). Of the 30 CSEs, 19 (63%) were categorized as being
“successful” based on their abilities to set up their cassava seed
production businesses, generate income from their seed sales, and
expand their seed production. The remaining 11 CSEs (37%) were
categorized as being “not-so-successful” by AFFs as they were facing
challenges to setting up and operating their cassava seed production
businesses. These CSEs were identified by AFFs based on their
experiences during the project. These figures were also disaggregated
by sex of the CSE (see Figure 2). Finally, 11 CSEs who participated in
the IDIs were from the Lake Zone, 11 from the Southern Zone, and
eight from the Eastern Zone.

Thirteen AFFs (11 men and two women) participated in the KIIs.
The 13 AFFs comprised all field staff employed by the project to
recruit, train, and support CSEs across the three zones.

2.4. Data analysis

After quantitative data cleaning, eight observations from the
sample [5 CSEs (three men and two women) and three A-CSEs (all
men)] were excluded because of missing data (four observations) and
outliers (four observations) on the variable representing total household
land size, which brought the sample size down to 290 (213 CSEs and 77
A-CSEs) for data analysis. The quantitative data were analyzed using
Stata 16.0 (Stata Corp, College Station, TX, United States). We examined
differences in key individual and household characteristics between
women and men CSEs and A-CSEs. The variables representing these
characteristics were included in our analysis because they were believed
to be important in determining whether cassava farmers were selected
to be CSEs per the selection criteria and other related factors. The
individual-level variables that were examined included age, marital and
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FIGURE 1
Total sample distribution of cassava seed entrepreneurs (CSEs) and aspiring-cassava seed entrepreneurs (A-CSEs) by zone and sex.

educational status, whether the respondent borrowed money in the past
12 months and whether they own a bank account. The household-level
variables included household wealth status (low, medium, or high)?,
household size (total number of members), and total household land
size (in acres). Mean differences were assessed using a t test and median
differences were assessed using a Wilcoxon rank-sum test to determine
if differences were significant at or below the 5% confidence level.

We also ran a logistic regression to identify which individual and
household characteristics increased the likelihood of participating (or
being selected) as a CSE. We conducted several diagnostic tests on the
logistic regression model. These included a goodness-of-fit test and
tests for specification error and multicollinearity. We also carried out
a receiver operating characteristic (ROC) analysis to determine the
tradeoff between the sensitivity of the positive cases (those who
participated as CSEs) and the specificity of the negative cases (those
who did not participate as CSEs) and whether it is acceptable. The
diagnostic tests indicated that the model fit the data well (y*=2.73,
p=0.95) and was correctly specified (z=—1.17, p=0.24). The test for
multicollinearity indicated that the independent variables are not
linear combinations of each other as all VIF values were below 10. The

2 To determine household wealth status, we developed wealth quintiles using
principal component analysis (PCA) using the following 20 asset variables:
manual uprooter, machete, pesticide spray machine, ridger, motorized weeder,
diesel pump, treadle pump, watering can, mobile phone, shade tent, speaker
(for marketing), bicycle, motorcycle, vehicle, radio, cooking pot, hand mixer,
refrigerator, television, and sofa (couch). After running the PCA, the first
component was chosen to use as the wealth variable as it accounted for the
largest proportion of the variance (eigenvalue=3.2; % of the variance=16.2).
The wealth variable was then ranked into tertiles, dividing respondents into
roughly 3 equal groups. Finally, the wealth variable was used to create three

binary variables representing the low, medium, and high tertile groups.
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value of the area under the ROC curve for the model was 0.75,
indicating that the tradeoft of sensitivity and specificity was acceptable.
For qualitative data, audio interviews were translated and
transcribed from Kiswahili into English by experienced qualitative
research assistants. The transcripts were verified by comparing the
audio files and scripts with the field notes. Thereafter, the data were
manually coded and organized in a table. Analysis entailed extracting
emergent themes from the transcribed interviews guided by a gendered
agri-food systems framework and utilizing an intersectional lens.

2.5. Analytical framework

Our analytical approach was informed by a gendered agri-food
systems (AFS) framework espoused by Njuki et al. (2022a). According
to the framework, three key components comprise the AFS: (i) value
chains from production through marketing; (ii) food environment;
and (iii) consumer behavior. The components are influenced and
anchored by five AFS drivers, all of which are embedded in a gendered
system with structural inequalities and shaped by gendered shocks
and vulnerabilities. AFS components are mediated by four interrelated
dimensions of gender (in)equality. These include: (i) women’s agency;
(ii) gendered social norms; (iii) access to and control over resources;
and (iv) policies and governance. The four domains operate along two
main axes of gender (in)equality, which highlights the interrelationship
between the formal and informal levels and the individual and
systemic levels. Taken together, AFS components and the four
interrelated dimensions create different development outcomes for
women and men.

Our analytical approach focuses on some of the framework’s four
interrelated dimensions of gender (in)equality. This four-dimensional
space provides a lens for analyzing the barriers and constraints that
create gender inequalities in the cassava seed system and to help better
understand women’s low representation and experiences in
commercialized cassava seed production.
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FIGURE 2

Classification of in-depth interviews with CSEs, by sex, age category, and CSE status.

According to Kabeer (2005), while “agency” focuses on individual
consciousness and capability to define one’s goal and make informed
choices and decisions, it is through one’s “access to and control over
resources” — which are distributed through institutions and
relationships in a society — that serves as a medium for exercising
agency. In most rural households in Africa, power dynamics are
usually skewed in favor of men thus constraining women’s abilities to
make informed decisions (Coles and Mitchell, 2011). Akram-Lodhi
and Komba (2018) have observed that in many communities within
Tanzania, women are primarily dependent on spousal support to
access resources such as land, thus limiting their abilities to make
strategic decisions on the choice of crops to cultivate. In the same
context, Masamha et al. (2018) have noted that sometimes married
women can only get access to land ownership rights through their
husbands if they are widowed. In instances where women control
land, it is often of poor quality (Sikira and Kashaigili, 2016).
Nonetheless, despite women’s contribution to performing activities
across the commercialized cassava value chain, men tend to control
the use of productive resources such as land as well as decision
making on use of income accrued from sales of cassava products
(Masamha et al., 2017, 2018).

Women’s access to resources and opportunities shapes their
agency and is mediated by “gendered social norms” - discriminatory
traditions and exclusionary practices — that are embedded in the
informal systems and deep structures of power in the society that
determine the way institutions operate, often in invisible ways that (re)
produce gender inequalities (Kabeer, 2005; Njuki et al., 2022a,b). In
Tanzania, women’s abilities to participate in farm production is often
shaped by informal conditional rules mediated by men (Akram-Lodhi
and Komba, 2018), which serve as barriers restricting, for example,
women’s freedom of movement to market cassava products (Masamha
etal, 2018), among other things (see Langevang et al., 2018).

Frontiers in Sustainable Food Systems

Lastly, “policies and governance” denotes a system of formal
institutional arrangement characterized by set laws, rules and
regulations. Such systems usually serve formal arenas where power is
legitimately exercised, reinforcing institutional bias and cultural or
ideological norms that subjugate subordinate groups, and thus
constraining people’s abilities to make strategic life choices (Kabeer,
2005). Given that institutions and policies that promote gender
equality and women’s empowerment in AFS are generally lacking in
low-income countries (Meinzen-Dick et al., 2013), changes to the
existing policies and governance systems are needed to positively
influence opportunities for women’s and men’s participation and
benefits in AFS (Njuki et al., 2022a).

We also acknowledge that socially inclusive commercialized seed
systems require the enabling environment for those facing
marginalization to engage meaningfully in their businesses. This
involves transformative change, which requires considering how
power relations and social norms interact with critical intersections of
multiple social identities such as gender, race and class to privilege
certain actors and marginalize others (Hillenbrand et al., 2015). It is
thus important to recognize heterogeneity among women and men.
To do this, we use an intersectional lens (see Crenshaw, 1991;
Hancock, 2007; Hankivsky, 2014). Intersectionality considers how
gender intersects with multiple social identities to shape women’s and
men’s experiences of discrimination and oppression. Such social
identities can include, for example, age, marital and educational status,
occupation, geographical location, ethnicity, among many others.

2.6. Ethical considerations

The Internal Review Board (IRB) of the International Institute
of Tropical Agriculture (IITA) approved the research on January 28,
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2021. All study participants were debriefed and asked to sign
informed consent forms prior to participating in the interviews. In
protecting participant’s anonymity and confidentiality, all
identifiers were replaced with pseudonyms. All illustrative quotes
were reviewed for their reveal

carefully potential to

individual identities.

3. Results

In this section, we present the descriptive statistics of the
individual and household characteristics of the CSE and A-CSE study
participants. Thereafter, we present the findings from the logistic
regression analysis that was employed to determine which individual
and household characteristics increase the likelihood of participating
as a CSE. The quantitative results are followed by qualitative findings
on the key drivers of intersectional gender inequalities in
commercialized cassava seed production. These findings are
structured around inequalities in access to and control over productive
resources and the influence of gendered social norms and stereotypes
shaping women’s experiences as CSEs. We also present findings on the
positive outcomes associated with women’s engagement in CSE work.

3.1. Quantitative results

Table 2 presents the descriptive statistics of the individual and
household characteristics based on the sex of the respondent and their
CSE status. Overall, the sample of CSEs and A-CSEs can be classified
as being middle age. No statistically significant median age differences
were found within the different groups. A larger percentage of men
compared to women CSEs and A-CSEs were married. For CSEs, 96%
men vs. 66% women were married (p<0.01), and for A-CSEs, 94%
men vs. 77% women (p=0.03) were married. Unsurprisingly, no
statistically significant differences were found concerning the
educational and wealth status between women and men CSEs and
between women and men A-CSEs. A greater percentage of women
A-CSEs (37%) borrowed money over the past 12 months compared to
men A-CSEs at 13% (p <0.01). No statistically significant within group
differences were found between women and men concerning their
bank account ownership status, although a much greater percentage
of CSEs compared to A-CSEs indicated that they owned a bank
account (77% vs. 45%, respectively, p <0.01; value of p not provided in
the table). Median household size for men CSEs was higher than for
women CSEs (77% vs. 45%, respectively, p <0.01), but no statistically
significant difference was found between women and men A-CSEs.
Finally, clear gender differences were found between median total
household land size (in acres) held by women and men CSEs (7 acres
vs. 10 acres, respectively, p<0.01) and between women and men
A-CSEs (4.5 acres vs. 8 acres, respectively, p<0.01).

Table 3 presents these same individual and household
characteristics but for women CSEs and A-CSEs only. A larger
percentage of women CSEs were classified as having a higher wealth
status than women A-CSEs (36% vs. 13%, respectively, p=0.03), had
greater access to financial services (bank account; 77% vs. 40%,
respectively, p<0.01), and had larger median household land sizes (7
vs. 4.5 acres, respectively, p=0.04). A larger percentage of women
A-CSEs, on the other hand, were classified as having low or no formal
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education compared to women CSEs (13% vs. 0%, respectively,
p<0.01).

After including the individual and household characteristics in
the logistic regression model, we found that the sex of the farmer
(being male) was a statistically significant predictor of participating as
a CSE (p<0.05), along with having a secondary education (p <0.05)
and owning a bank account (p <0.01; Table 4).

3.2. Qualitative results

3.2.1. Inequalities in access to and control over
productive resources

Cassava farmers were required to have access to appropriate land
sizes for cultivation and be able to ensure minimum isolation
distances® between their own cassava fields and those of nearby
farmers to be selected as a CSE. They also needed to show that they
had access to financial resources [an average of Tsh 500,000-600,000
per acre (approximately USD 250-300)] that would enable them to
establish and manage their seed multiplication fields by purchasing
inputs, farming equipment, and hiring casual labor.

The qualitative data highlighted several challenges women face as
they operated their cassava seed production businesses. Women CSEs
spoke about having lower access to and control over land and financial
resources (capital), which was shaped by other intersecting social
identities such as marital status, age, and positional hierarchy in
the family.

Unequal access to and control over land: We established from the
qualitative data that owning fertile land was considered by both
women and men study participants as characteristic of being a
successful CSE. However, most women and young men experienced
differential challenges with accessing appropriate land for CSE work,
shaped by other intersecting axes of inequalities. For example, an older
woman CSE asserted that single (unmarried) women experience
many difficulties to succeed as CSEs as they are only likely to own few
acres of land thus unable to meet the minimum required land size for
CSE work. Nonetheless, for those women who owned land, most of
them tended to have small pieces of scattered land, which disqualified
them from becoming CSEs. Such insights were corroborated by key
informants as exemplified by the following excerpt:

“There are some constraints for women, where some really do want
to become CSEs but do not have enough land...the parameters state
that one should have at least four acres in order to be registered as
a CSE. So sometimes, most women have less acres than that, which
are scattered. So the four acres at one area is usually a challenge...
so many get stuck there” (KII #09, male AFE, Lake Zone).

3 In line with the Tanzania Official Seed Certification Institute (TOSCI)
requirements, isolation distance in the BEST Cassava project varied depending
on the level of certification sought. For pre-basic seed production, the minimum
isolation distance was 300 meters; for basic, 200 meters; for certified or

commercial, 100 meters; and for quality declared seed, 50 meters.
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TABLE 2 Key descriptive statistics, by sex and CSE status, see notes.

10.3389/fsufs.2023.1155769

CSE Male Female Value of A-CSE Male Female Value of
p;k p;k
(n =213) (n =166) (n =47) (n=77) (n =47) (n =30)
Age (years) 48 (40, 58) 49 (42, 59) 46 (37, 56) 0.16 46 (40, 52) 46 (42, 53) 47 (38, 52) 0.51
< 35years old
(L=yes) 0.10 0.10 0.11 0.84 0.10 0.11 0.10 0.93
Married
(L=yes) 0.90 0.96 0.66 0.00 0.87 0.94 0.77 0.03
Borrowed
money past
12 months
(1=yes) 0.32 0.33 0.32 0.94 0.22 0.13 0.37 0.01
Own a bank
account (1=yes) 0.77 0.77 0.77 0.94 0.45 0.49 0.40 0.45
Educational status (1 =yes)
Low/no
education 0.03 0.04 0.00 0.19 0.09 0.06 0.13 0.31
Primary 0.63 0.63 0.62 0.85 0.64 0.60 0.70 0.36
Secondary 0.23 0.23 0.23 0.99 0.16 0.21 0.07 0.09
Post
secondary 0.12 0.11 0.15 0.53 0.16 0.19 0.10 0.29
Household wealth status (1=yes)
Low 0.30 0.28 0.38 0.16 0.47 0.47 0.47 0.99
Medium 0.35 0.37 0.26 0.13 0.29 0.21 0.40 0.08
High 0.35 0.35 0.36 0.88 0.25 0.32 0.13 0.07
Household size
(number) 6(5,8) 7(5,9) 5 (4, 6) 0.00 6(5,8) 6 (5,10) 6(5,8) 0.23
Household land
size (total in
acres) 10 (6, 17) 10 (6, 20) 7 (4,12) 0.00 6(3.5,10) 8(4,15) 4.5(3,8) 0.01

Values for the continuous variables are provided as the median (25th,75th percentiles in parentheses). Values for the binary variables are provided as means. *Values obtained either by
Wilcoxon rank-sum or  tests, where appropriate. CSE, cassava seed entrepreneur; A-CSE, aspiring-CSE (i.e., cassava farmers who were not selected to be CSEs).

Concerns about women’s impediments to access and own land
were reinforced by prevailing discriminatory social norms that favor
men. In the same vein, a male study participant argued that:

“If married women own land they can chase you anytime” (IDI #28,
younger male CSE, Successful, Eastern Zone).

Another male participant from the same region spoke out that:

“In our tribe [Zigua] it is nearly impossible for women to own
land...women need to be guided always, so a man should own land
and can just help the wife. If a woman is unmarried, she can go and
farm on her relatives farm” (IDI #29, older male CSE, Not-so-
successful, Eastern Zone).

Such insights were affirmed by key informants who indicated that
based on their normative positional hierarchy in the family, men are
traditionally the main custodians of land in rural Tanzania. Thus,
married women tend to have less input concerning which part of their
household’s land holdings to use for a given purpose. Furthermore,

Frontiers in Sustainable Food Systems

women’s lack of ownership of land may help create the conditions for

male capture of CSE opportunities and discourage women from

pursuing CSE work as exemplified in the following quotes:

“In this area, women are not involved in owning resources such as
land and other assets. If they are married, she is not entitled to
getting the share of resources from either parents or husbands. The
husbands are the ones who own all the resources” (KII #12, female
AFE, Lake Zone).

“Land is owned by men in the family. In this case, when we recruit
CSEs, the woman will automatically leave the opportunity to her
husband to attend the meetings that we organize to sensitize
farmers. The husband will listen to us and if he wishes, he may allow
his wife to be the CSE, or else, he will seize the opportunity” (KII
#07, male AFFE, Eastern Zone).

They further emphasized that without involvement of their

spouses, married women face difficulties becoming successful CSEs.

Indeed, some key informants also observed that where women do not

own land, some may opt to rent land to enable them to start up their
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TABLE 3 Key descriptive statistics of women CSEs and A-CSEs, see notes.

10.3389/fsufs.2023.1155769

TABLE 4 Logistic regression model of predictors of being a cassava seed
entrepreneur.

A-CSE Value of
p* Variable Odds ratio SE
(n =30) Sex of the farmer (1 =male) 2.06 0.73*
Age (years) 46 (37, 56) 47 (38, 52) 0.71 Age (years) 1.02 0.02
< 35years old 011 0.10 0.93 Married (1=yes) 0.84 0.42
Married (1 = yes) 0.66 0.77 0.32 Borrowed money past 12 months
(L=yes) 1.74 0.57
Borrowed money
past 12 months Own a bank account (1 =yes) 3.98 1.32%¢
=yes . . . rimary education (1=yes .7 K
(1=yes) 0.32 0.37 0.67 Primary education (1 =yes) 2.76 1.48
Own a bank Secondary education (1 =yes) 4.96 3.59*
account (1=yes) 0.77 040 0.00 Post secondary education (1 =yes) 118 0.84
Educational status (1 =yes) Medium wealth status (1 =yes) 1.32 0.48
Low/no High wealth status (1 =yes) 1.18 0.52
education 0.00 0.13 0.01
Household size (# of members) 0.98 0.04
Primary 0.62 0.70 0.46 .
Household land size (in acres) 1.02 0.02
Secondary 0.23 0.07 0.06
Constant 0.08 0.09*
Post d 0.15 0.10 0.54
oSt secondary Two hundred and ninety observations used in the logistic regression analysis. Standard
Household wealth status (1=yes) errors (SE) clustered at the household level. *Significance at 0.05. **Significance at 0.01.
Low 0.38 0.47 0.47
Medium 0.26 0.40 0.19 want to be CSEs because they do not have power of decision on
the use of family resources... when he wants to buy seed he gets
High 0.36 0.13 0.03 . .
money from his father...even the income from seed sales becomes
Household size the income of the whole extended family” (KII #12, female AFE,
(number) 5(4,6) 6(5,8) 0.04 Lake Zone).
Household land
size (total in acres) 7 (4,12) 45(3,8) 0.04 Inequitable access to requisite financial resources: Insights from the

Values for the continuous variables are provided as the median (25th,75th percentiles in
parentheses). Values for the binary variables are provided as means. *Values obtained either
by Wilcoxon rank-sum or t tests, where appropriate. CSE, cassava seed entrepreneur; A-CSE,
aspiring-CSE (i.e., cassava farmers who were not selected to be CSEs).

seed production businesses, but may experience additional challenges
to renew their rental agreements as illustrated using the excerpt below:

“There are cases where women rent land, which is usually not
cleared, bushy so to speak. So, when they clear and use it in one
season, more often than not, the owners tend to claim back their
land because it is already clean. So, the next season, they struggle to
find another piece of land for their CSE work” (KII #06, female AFE,
Southern Zone).

Based on insights from the KIIs, we also established that in some
regions, young men often experience restrictive social norms posed
by power relations from extended family arrangements that hinder
them from access and user rights of land and other resources as
illustrated using the following quote:

“In the Lake Zone, there is the issue of extended families. A
young man when he marries, he builds a house on the family
land and he stays there with his wife. So, the [young] man does
not have power to make big decisions on the use of family assets
such as land. The head of the clan is the one with power of
making such decisions. This poses constraints to young men who

Frontiers in Sustainable Food Systems

IDIs showed that endowment with capital was considered as a key
characteristic of being a successful CSE. However, from the interviews,
we established differential access to financial resources. Contrary to
the quantitative findings that classified a third of all women CSEs as
having a “high” wealth status, findings from the qualitative data
analysis indicated that most women CSEs identified having a lack of
access to capital as a key constraint to running their seed production
businesses as illustrated using the following statement:

“Capital is the most difficult part because capital is needed in
preparation of land and the seed [production] too needs capital. So,
without capital, it is very difficult for one to succeed” (IDI #02,
younger female CSE, Successful, Lake Zone).

Indeed, for married women who are “stay-at-home” mothers, such
constraints were perceived by key informants as mainly perpetuated
by their spouses:

“There are women who would wish to become CSEs but the husband
becomes an obstacle. They [husbands] claim that their spouses
would spend family resources on CSE work. So, this hinders some
women to become CSEs...some expenses are too huge that women
who are stay at home mums cannot afford” (KII #06, female AFE,

Southern Zone).

In circumstances where married women lack their own financial
resources to move forward with their CSE activities, it was explained
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that they delayed planting or starting their businesses for a whole
season until they raised adequate capital to carry out their activities
on their own terms.

Nonetheless, the challenge of financial resources was not only
experienced by women but also by the majority of younger men CSEs,
who expressed how challenging it was for them to engage in CSE
work. Some cited how they forwent planting for one season, as
illustrated below:

‘T was trained in 2019 and started producing in 2021 [farms 4
acres]...capital was a huge challenge...that is why after the training
in November 2019, I delayed [cassava seed] production until
2021...all production activities need money. So, if you do not have
a tractor and money to hire it, it will be difficult to for us to
continue” (IDI #11, younger male CSE, Not-so-successful,
Lake Zone).

3.2.2. Influence of gendered social norms and
stereotypes on becoming a cassava seed
entrepreneur
farmers had to

understanding and managing business-related risks

Cassava demonstrate capacity for
and
opportunities (business acumen) and commit to record keeping if
selected as CSEs and show interest in attending business trainings
and trainings on good agronomic practices. Previous education,
business skills training, and literacy were all considered in
assessing these criteria.

Analysis of the qualitative data elucidated how gendered social norms
and stereotypes around women’s lower capacities shaped differential
experiences to manage their seed businesses and demotivated them from
carrying out their work. Such experiences were pegged on the prevailing
normative gender division of labor within the household based on the
expectations that women take the lead performing reproductive
responsibilities that were perceived by men as being incompatible with
CSE work. These often inhibited womenss abilities, especially for those
who were married, to take up opportunities in CSE work that required
occasional travel to attend trainings on seed production as exemplified
using the following excerpt:

“It is easier for men to travel freely but it is difficult for women to get
permission from their spouses” (IDI #01, older female CSE,
Successful, Lake Zone).

Similarly, several men CSEs demonstrated particularly inequitable
attitudes toward women’s rights to travel freely, which link closely with
norms that disproportionately assign household and family care work
to women. One male CSE asked:

“My wives should remain at home taking care of the family, so if they
travel frequently, who will take care of the family?” (IDI #25, older

male CSE, Successful, Eastern Zone).

Another male CSE commented on the impact of women’s mobility
on marital relationships by noting that:

“Many marriages end up in divorce when women travel a lot. I do
not know the source, but that happens a lot in our society. If a
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woman travels for a month, when she comes back home, she might
find her husband married to another woman” (IDI #07, older male
CSE, Successful, Lake Zone).

The above same participant reiterated that women should participate
in activities that do not involve much traveling. Consequently, women
who face challenges traveling outside their villages may not be able to
develop the necessary knowledge and skills to carry out their CSE work
if they are absent from trainings, as one woman said:

“It is hard for a person who received training to pass on the exact
knowledge to another person. So, it is important if everyone will get
the training by themselves” (IDI #12, older female CSE, Successful,
Southern Zone).

Gendered stereotypes on business and recordkeeping skills: Insights
from the qualitative data illuminated how the gender stereotypes
around women’s capabilities intersected with the burden of their
reproductive responsibilities based on social expectations, which
influence the beliefs and attitudes about their business acumen.
Several men study participants expressed doubt as to whether women
can be as skilled at carrying out business endeavors as men are,
including because of norms around women’s responsibilities for
household and family-related tasks as exemplified below:

“Men are more skilled [at business]...Men are the managers of the
household. Women are just taking care of the family so they
[women] cannot focus on business” (IDI #19, older male CSE,
Not-so-successful, Southern Zone).

The concept of “superior men” was used by some young men CSEs
to justify why women cannot succeed in producing cassava seed,
implying how local gender ideologies may contribute to inhibiting
women’s participation in economic opportunities, including in CSE
work. For example, a participant stated that:

“In a group of 10 women, only 2 can succeed because men are
superior in ideas than women” (IDI #21, younger male CSE, Not-so-
successful, Southern Zone).

Such prevailing attitudes and stereotypes about women’s business
acumen may influence the self-perception and self-confidence of
women CSEs. An older female CSE related:

A man has his goals, maybe being more successful than the
neighbors. For a female, it is different. You can have goals and not
reach them because something in the middle distracted you. For
example, myself, I am easily seduced by customers. I can even sell
the seed for the amount that is not even reasonable” (IDI #15, older
female CSE, Not-so-successful, Southern Zone).

In the same vein, an older male study participant observed that:

“In our community women should just be directed and let their
husbands [negotiate with cassava seed clients] ... they [women] are
not firm. They can easily be deceived and give favors to friends which
is not acceptable in business...[if she is a CSE] she can do it if she is
not married” (IDI #26, older male CSE, Successful, Eastern Zone).
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Moreover, some key informants reiterated that in certain areas,
community members tend to disapprove of women’s engagement in
business activities, noting that during recruitment of CSEs, some men
expressed concern that if a woman were to become too successful, she
may despise her husband.

3.2.3. Positive outcomes associated with
women's engagement in cassava seed
entrepreneur work

Despite the challenges experienced mainly by women CSEs of
varied social identities as highlighted in the findings above, some
women CSEs also expressed positive outcomes that have accrued
from their participation in CSE work. These included: improved
living standards characterized by better housing, increased food
security, and increased incomes; enabling payment of children’s
school fees and the purchase of land and household goods; and
enhanced social status in the community. Specifically, some women
CSEs affirmed that the income generated from their seed production
businesses pays more compared to producing other crops, especially
considering that they sell both seed and roots, including other cassava
products that they are able to process. They indicated that the use of
income generated from CSE work positively changed their lives, as
exemplified in the excerpts below:

“[CSE work] has transformed my life in a positive way, it has given
me money that I used to pay school fees...at first, I did not have a
good house and I have it now...I will continue [with CSE work] as
I know it pays” (IDI #03, younger female CSE, Successful,
Lake Zone).

“What makes me happy as a CSE is the income I generate from this
work...I got the money and paid for my children’s education and
other household expenses, personal expenses and expanding the
farm. I have also bought a plot of land...I have changed my life” (IDI
#23, older female CSE, Successful, Eastern Zone).

Beyond income-related benefits, some women CSEs indicated
additional benefits accrued from their CSE work, including increased
social status and influence, which has strengthened relationships with
their colleagues and community members and increased household
food security. For instance, a CSE stated that:

“There are other benefits [of being a CSE] apart from money. I meet
new people, I have attended different seminars and trainings, and
apart from working as a CSE, the whole cassava seed production has
given me a chance to travel to different places. A lot of people are
directed to me from the research stations to seek for advice. They are
told to look for me. This has increased my status in the society” (IDI
#12, older female CSE, Successful, Southern Zone).

Some married women further elucidated that their participation
in CSE work had enhanced their social status and recognition in the
household accrued from their limited dependence on their spouse for
financial support. Others noted that, due to the knowledge they
gained during CSE training and the increased income they have been
able to generate through their seed production businesses, they feel
their abilities to influence household decisions regarding CSE tasks
and household finances had increased. A woman CSE explained that:
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“As the income increases, so does the ability to influence decisions”
(IDI #02, younger female CSE, Successful, Lake Zone).

When another female CSE was asked about what she liked best
about working as a CSE, she responded:

“Feeling like a super woman, as being a CSE is a huge responsibility.
I dedicated a lot of my time ensuring the quality of the seeds so I can
inspire other people” (IDI #13, older female CSE, Successful,
Southern Zone).

4. Discussion

This mixed-methods study carried out with cassava farmers in the
main cassava production zones of Tanzania has contributed to a better
understanding of women’s low representation in commercialized cassava
seed production and has documented some of their lived experiences as
they navigate the challenges and opportunities that CSE work brings.
Our study has especially unraveled key drivers of intersectional gender
inequalities in the cassava seed system at this relatively early stage of
commercialization of the cassava value chain in Tanzania.

The quantitative component of the study identified differences
between CSEs and A-CSEs in key resources that are critical to
successfully function as a CSE. These differences partially explain why
women and men in the latter group were not selected as seed producers
by the BEST Cassava project. Our logistic regression analysis, by
holding all other factors constant, found that gender and other
socioeconomic biases limited women and people of lower educational
and bank ownership status from participating as seed producers.

The qualitative data highlighted several challenges women face as
they operated their cassava seed production businesses. Women CSEs
spoke about having lower access to and control over land and financial
resources (capital), which was shaped by other intersecting axes of
differentiation such as marital status, age, and positional hierarchy in
the family. Women CSEs also mentioned how gender stereotypes
about their (lower) capacities to manage their seed businesses can
demotivate them from carrying out their work. Married women CSEs
have the additional burden of dealing with strong gender norms
around women’s family-centered roles that limit their mobilities
outside their communities, which inhibits them from attending
agronomic trainings on seed production. Some women CSEs,
however, also expressed positive outcomes that have accrued from
their participation in CSE work. These included enhanced social status
in their communities and improved living standards characterized by
better housing, increased food security, and the ability to afford
children’s school fees and purchase land and household goods.

4.1. Challenges women face as seed
systems become more commercialized

Itis evident that, especially given womens historical relationship with
cassava, seed production can be beneficial for women as an enterprise and
strengthen their roles in seed systems as they become formalized and
commercialized (Puskur et al., 2021) through creating and expanding
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opportunities for women’s economic participation (Kandiwa et al,, 2018).
Nonetheless, and as similarly reported in this paper, women experience
numerous barriers and constraints to successfully operating their seed
production businesses due to several social and structural inequalities in
seed systems (Puskur et al, 2021; Njuki et al., 2022a). These include: (i)
limitations on women’s mobilities (see Mudege et al., 2015; Njuguna et al,,
2016; Kandiwa et al., 2018; Adam et al., 2019; Marimo et al., 2021; Njuki
et al,, 2022a); (ii) women’s unequal access rights to production factors
such as land and financial capital (Galie et al,, 2017; Nordhagen, 2020;
Njuki et al., 2022a); (iii) womens lower literacy and numeracy (see
Mudege et al., 2015; Kandiwa et al., 2018; Adam et al., 2019; Nordhagen,
2020; Puskur et al, 2021); (iv) gender norms and stereotypes that
discriminate against women (Chiwona-Karltun et al,, 1998; Mudege et al.,
2015; Njuguna et al., 2016; Adam et al., 2019; Nordhagen, 2020); and (v)
a heavy burden on women to perform domestic and caregiving tasks
while simultaneously managing their businesses (see Mudege et al., 2015;
Njuguna et al., 2016; Galie et al., 2017; Kandiwa et al.,, 2018; Adam et al,,
2019; Puskur et al, 2021; Njuki et al., 2022a). Consequently, such
experiences reduce womens potentials to become successful
commercialized seed producers, leading to a dominance of male-owned
companies and operations (Kandiwa et al., 2018; Puskur et al., 2021).

Mudege and Walsh (2016) have established that most seed system
programs and interventions in SSA, as was the case with the BEST
Cassava project in Tanzania, often fail to acknowledge the importance
of considering gender during their design and implementation
phases. These programs and interventions are especially unaware of
how norms that are based on the gendered division of labor and that
govern gender relations can interfere with women’s abilities to access
and own resources and make important decisions, for example, and
affect their participation in and the benefits they derive from seed
production. Bullock and Crane (2021) observed that gendered social
norms can pose substantial barriers to young women’s and men’s
involvement in agricultural production. Their (lack of) involvement
influences their opportunity spaces and access to key resources,
which are often skewed toward men, as similarly reflected in our
study findings.

In SSA, most women have low access to and control over land as
their claims to land are mainly embedded in social practices and kinship
relations, including marriage for which access to land may not
be guaranteed. As such, women are likely to be excluded when
development opportunities emerge such as participating in
commercialized seed production (Collins, 2018). Where women own or
are allocated land for use in seed production, it is often the least fertile
and marginal lands (Mudege and Walsh, 2016) as similarly reported in
our study. A qualitative study conducted in Tanzania and other African
countries showed that women mainly acquire land by inheriting a
portion of it from their parents or deceased husband and rarely through
purchasing or renting (Doss et al., 2014). Thus, where land is owned
jointly between husband and wife (or by the husband only), married
womens use of the land for alternative farming arrangements may
be limited (Doss et al., 2014). Without collateral or ownership deeds,
securing financial resources by women for acquiring land remains nearly
impossible as they are often deemed credit unworthy by financial
institutions (Coles and Mitchell, 2011). Doss et al. (2014) further
highlighted that decisions pertaining to financial resources are usually
made by men who are the household heads, but where married women
have a source of income, they can contribute to decision making
processes. In addition, they noted that:
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“Justification for men’s greater control over all assets, resources, and
decisions was that women were seen as weak, culturally inferior, and
incapable of intelligent decisions. Women make resource decisions

)

only if they are widows or if the spouse has migrated for a long time’
(Doss etal., 2014, pg. 11).

The qualitative findings from our study in some ways corroborate
these two statements as women were viewed rather negatively by men
CSEs because of their involvement in CSE work that entails, in most
cases, having greater control over resources and making important
decisions. As highlighted in our results, women’s limited entitlement
to land, a fundamental production resource, is often embedded in
informal social norms and exclusionary traditions that govern
ownership and user-rights thus exacerbating gender inequalities in
meeting the requisite resources for CSE work.

Despite the fact that women’s individual land ownership serves as
an indicator of agency (e.g., power to act), it has been argued that this in
itself does not capture the structural and relational dimensions of land
access and ownership that are mainly determined by gendered social
norms, discriminatory institutions and local customs (Hillenbrand et al.,
2015). Our findings support these insights by highlighting how gendered
social norms impact on women's access to prerequisite resources for CSE
work. Thus, for women to benefit as CSEs, seed system interventions
should aim to understand said norms governing resource distribution
that may affect the abilities of women and men, as well as youth, to
benefit as commercialized seed producers (Mudege and Walsh, 2016).

It is well known that a woman’s ability to move freely is often
considered a key dimension of her economic and social empowerment
(Hillenbrand et al., 2015). However, women’s limited mobilities is
considered a complex and contested issue associated with domestic
and care responsibilities that inhibit them from appearing in public
spaces, and thus leading to their disempowerment and marginalization
(Geleta et al., 2017; Drucza and Peveri, 2018; Njuki et al., 2022a). Such
restrictions on women’s mobilities, particularly for those who are
married, are often impeded by gendered social norms as found in our
study. Hillenbrand et al. (2015) explain that risks related to women’s
safety and exposure to harassment are often used to justify restraining
women’s mobilities to maintain the status quo of men’s patriarchal role
of family protector. Notably, such insights were not provided by
participants in this study. We acknowledge that we did not probe
further to establish whether women’s limited mobilities were linked to
a discourse on their protection by men. Thus, future studies should
consider inquiring whether this argument suffices when explaining
limited mobilities of women in value chains in Tanzania.

We also established that, compared to men, most women had
lower literacy, and were thus less likely to be selected as CSEs.
Similarly, Coles and Mitchell (2011) observed that strong gender
differences in literacy rates often disfavors women who tend to be less
formally educated individuals, thus disempowering them as having
less formal education limits their bargaining power.

4.2. Impact of gender-blind seed system
policies and procedures

We argue that the set of CSE criteria used by the BEST Cassava

project to inform their selection of CSEs was initially gender-blind,
partially explaining women’s low involvement as CSEs. It appears that
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the cassava seed policies and regulations mainly focus on the
implementation of seed standards for seed producers to improve the
quality of seed production without being cognizant of the gender and
social inclusion considerations. According to Galie (2013), bringing a
gender dimension to seed system policies and governance entails
involving both women and the most marginal groups in decision-
making processes and ensuring that governance regimes take into
account the different responsibilities, priorities, and needs of women
and men from different social groups and economic backgrounds.
Notably, requirements such as literacy and requisite farm size may
affect the abilities of women and resource-poor farmers to effectively
participate in and benefit from commercialized seed production as
they may not always have access to land or credit (Mudege and
Walsh, 2016).

In Tanzania, Masamha et al. (2017) argued that there is need to
develop policies and strategies that enable women of different social
categories to participate fully in cassava seed production, and
especially in making productive decisions with respect to key
resources such as land, capital, time, and credit facilities. Ashby and
Polar (2019) have underscored the need for promotion of equal
access policies designed to level the playing field for rural women
and men in terms of their access to land, capital, and other services
as an approach to reduce the gender gap in opportunities and
resource endowments. Mudege and Walsh (2016) have noted that
when gender integration is given low priority in any program
design, it remains difficult to make any meaningful changes to
address gender

and diversity issues during the project

implementation. Therefore, understanding seed regulatory
frameworks and their implications for women and men seed
producers is a key step toward fostering inclusive seed business

strategies (McEwan et al., 2021).

4.3. Transforming the commercialized
cassava seed system in Tanzania

We propose a set of recommendations of how efforts to
commercialize the cassava seed system can be modified in Tanzania
to ensure that more equitable and inclusive opportunities are created
for women from different social groups and economic backgrounds,
and to encourage the conditions that support these women to thrive
as CSEs, once selected. The “Reach-Benefit-Empower-Transform”
(RBET) framework (Johnson et al., 2018; Kleiber et al., 2019) is a
useful tool to help development projects to better design, monitor and
evaluate their gender-related activities and distinguish between
activities that aim to reach, benefit and empower women vs. those that
intend to transform gendered power relations. Starting with the
selection criteria, activities can be strengthened to: (1) reach more
women via improved targeting and by considering key gender barriers
and constraints that block or limit women’s participation as seed
producers; (2) benefit more women when new cassava seed system
innovations and capacity development activities get promoted and
implemented; (3) economically empower women in ways that increase
their profits from seed production but also their self-confidence and
respect of others within their communities; and (4) transform
relations between women and men at different institutional levels that
limit women’s decision-making powers and access to and control over

Frontiers in Sustainable Food Systems

10.3389/fsufs.2023.1155769

resources that are needed to be successful seed producers. Our
recommendations are grouped according to a few thematic areas of
concern and include specific actions that were informed by the
RBET framework.

4.3.1. Modify the cassava seed entrepreneur
selection criteria

The CSE selection criteria should be modified to be gender-
responsive and transformative in its design and use. Per the selection
criteria described in Table 1, we suggest some ways projects that aim
to assist in the commercialization of cassava seed systems can be more
deliberate in their use and implementation of gender aware and
intersectional approaches.

Financial resources: financial products should be developed and
made available with low interest rates for women and youth to start
up and grow their seed production businesses. Financial products
need to consider the specific needs and circumstances of women and
youth to ensure they do not falter on their payments and fall into debt.
These efforts would be in addition to creating opportunities for
women and youth to access local savings and lending groups in
Tanzania such as Village Community Banks (see Kilombele et al., 2023
for an overview) and training programs designed to help women
develop concrete plans to grow their seed production businesses and
overall asset base for the longer term.

Business acumen and record keeping capacity: literacy and
numeracy training should also be provided to women to strengthen
their business and record-keeping skills. This could be combined with
agronomy skills training using a blended learning approach that
considers differences in formal education and literacy and numeracy
skills between and among women and men. Literacy and numeracy
training should be developed in a manner that does not exclude
women who do not have formal education. Efforts to engage men to
support women’s ambitions and opportunities as CSEs should also
be made using gender transformative methodologies. Exemplar cases
of successful women CSEs from different social groups and economic
backgrounds could be communicated as one means of helping
transform negative stereotypes about women’s business capacities.

Availability of land: projects must make concerted efforts to
understand customary land tenure and residence norms especially for
married and cohabiting couples to determine how community leaders
and male spouses/partners, who often govern land and other natural
resources in rural areas, could facilitate equitable access to land for
use, ownership, and development by women. According to the latest
report on the status of women in agri-food systems (FAO, 2023), a
lower share of women own land and/or have secure tenure rights
compared to men, including in Tanzania. Where land is challenging
to access through local institutions, the financial products that get
developed for women could enable them to purchase or rent land as
one key asset needed to start up their seed production businesses.
Concerning the minimum isolation distances from nearby cassava
fields that CSEs need to adhere to when producing seed, women’s
capacities could be strengthened to negotiate with neighboring
landowners to cultivate crops other than cassava next to their seed
fields. In addition, efforts could be made to further engage community
leaders to develop by-laws that protect seed producers and to advocate
for adherence to by-laws for increased seed availability in
the community.
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Proximity of land to roads: women and men farmers who do not
have access to lands close to well-trafficked roads should not
be excluded from becoming a CSE. Projects must work with women
and men farmers to help them identify alternative options for access
routes to their cassava seed production fields if they are not nearby
roads. It is critical that alternatives are identified (or ruled out) before
any investments are made in assisting women and men with setting
up their seed production businesses.

Training interest: given that there are relatively few formal/
structured agronomic, business, and other types of training
opportunities created for farmers in rural areas in Tanzania, it is
presumed that many farmers have an interest in attending trainings to
strengthen their CSE skills and capacities (or for other reasons). The
use of a gender-responsive approach would ensure that all trainings
take place close to the homes of women CSEs and during times of the
day that enable women to join without putting them at risk of backlash
from their family members. The use of a gender transformative
approach would address the gendered norms around domestic and
care work and engage men to share the burden of this work more
equitably to enable greater participation in trainings by women CSEs.

Farming acumen: the production and supply of improved
cassava seed can be an important source of livelihood for women
and men farmers in addition to their other farming activities. Farm
diversification enables farmers to spread their risk across different
production activities, thus increasing their resilience to shocks and
stresses such as climate change (Hertel et al., 2021). However,
farmers (and especially women) should be made aware of any
potential risks associated with their involvement in seed production
as devoting too many resources into one activity usually means
fewer resources available for investing in other activities (e.g.,
production of food crops). Risks for women are often (very)
different from those experienced by men (Jones et al, 2017).
Strengthening skills and capacities of farmers, especially women
and youth, to make well-informed decisions on all farming matters
should be part and parcel of any project working with cassava
seed producers.

4.3.2. Develop and pilot gender-responsive
training, technologies, and financial services

In addition to providing the gender-responsive training and
financial products mentioned above, it is equally important for
projects to help develop and/or facilitate access to labor- and time-
saving cassava seed production and other relevant farming
technologies given women’s disproportionate involvement in unpaid,
domestic work and drudgery. For example, the use of locally fabricated
two-row mechanical cassava planter and harvester for which the
planter can plant 7 to 10 hectares in a day while the mechanical lifter
can harvest up to 3 to 5 hectares of cassava on a daily basis, thus
reducing the labor costs, drudgery and root damage (Technologies for

African Agricultural Transformation, 2021).

4.3.3. Use gender transformative approaches
Projects should engage men when working with women CSEs to
strengthen their awareness and encourage their support, including
using household methodologies (see Farnworth et al., 2018) that also
promote joint goal setting between women CSEs and their spouses
and/or other family members. At the community level, projects can
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implement behavior change communication interventions that build
critical consciousness (see Cornwall, 2016) of gender equality, human
rights, and other related social issues among community members.
There is growing evidence that the use of these and other gender
transformative interventions can bring about positive gender
and agricultural development outcomes (Cole et al., 2020; McDougall
etal., 2021).

4.3.4. Develop and pilot mentorship programs for
women

Identify a diverse group of women CSEs, who have had success in
running their businesses, to mentor other women CSEs as they start
up their seed production businesses. Such a mentorship program
could focus on a variety of topics ranging from providing coaching or
guidance on good agronomic and business practices to good tips on
bargaining for more financial/human resource support from within
the household and for increased rights to travel freely for business or
other reasons outside the household to building self-esteem and
-confidence. The program could help develop (or strengthen existing)
women’s groups and networks within the cassava seed system, which
have been shown to enable women to overcome gender-related
barriers and increase their participation in rural entrepreneurship
(Semkunde et al., 2022).

4.3.5. Establish robust monitoring, evaluation,
and learning systems

We strongly suggest that projects set up a monitoring, evaluation,
and learning system to detect and address (if needed) any unintended
or negative consequences of women’s involvement in the production
and sale of cassava seed at both household and community levels.

4.4, Study limitations

One study limitation that we identified is that we did not
undertake in-depth interviews with the cassava farmers who were
identified but not selected to participate as CSEs. This was not a
methodological bias of our study design but rather deliberate given
that A-CSEs had not been selected to participate in cassava seed
production, and therefore, could not comment on the challenges and
successes like their CSE counterparts. However, we acknowledge that
we could have carried out in-depth interviews with A-CSEs to better
understand from their perspectives why they were not selected for
CSE work. Such perspectives would have strengthened the overall
study design and provided key insights to inform future research and
development programs that develop similar criteria to the BEST
Cassava project for selecting CSEs.

5. Conclusion

Our study contributes to a better understanding of the drivers of
intersectional gender inequalities in commercialized cassava seed
systems, thus serving as one entry point for rethinking how to make
seed systems more gender-responsive and transformative for greater
gender and social equality. Given the complexity of women’s
involvement in seed production in low-income country contexts, if
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they are to benefit from such work, they need to be involved in making
decisions about how to commercialize seed production. Stakeholders
who are leading the current cassava seed system development efforts
in Tanzania must adopt gender aware and intersectional approaches
to address the underlying biases that exclude and/or marginalize
women and other social groups from participating in and benefiting
from commercialized seed production. Stakeholders should consider
combining social change innovations with more “technical” seed
system interventions to address the discriminatory social and gender
norms and unequal power relations that create unique barriers and
constraints for women and youth to take up work and operate
effectively as cassava seed producers. Such efforts could help in
leveling the playing field for a more socially inclusive and sustainable
commercialized cassava seed system in Tanzania.
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