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Abstract The challenges of climate change are defined by biophysical unpredict-
ability and the sociocultural context in which communities adjust to these chal-
lenges. Gender norms to which women and men generally conform influence 
women smallholder farmers’ vulnerability to climate change. Understanding the 
social context within which an intervention is introduced can therefore greatly influ-
ence its transformative capacity. This review addresses the evidence on the influ-
ence of gender norms on climate-smart agricultural systems in sub-Saharan Africa 
through the dual lenses of equitable system productivity and women’s empower-
ment. It makes a case for inclusive strategies to enhance equitable access to improved 
seed and other technologies as an adaptation option. We conclude that challenging 
gender norms around seed systems and extension services in SSA will increase our 
chance of success in mitigating climate disasters.
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1  Introduction

Climate-smart agriculture which emphasizes enhanced agricultural productivity 
and climate change adaptation and mitigation employs a wide array of approaches, 
ranging from natural resource management, soil conservation practices to more 
technology-focused interventions such as crop and livestock diversification (Lipper 
et al. 2014). Changing crop varieties is a top adaptation strategy employed by both 
men and women smallholder farmers to mitigate climate change (Twyman et al. 
2014). Many climate-smart agriculture practices therefore require access and utili-
zation of quality improved seeds and other agricultural inputs and extension ser-
vices. The improved seeds and inputs enhance productivity, while agricultural 
extension services support farmers to access information, link with other actors and 
services, and form viable institutions through which they can access improved seeds 
and complementary technologies and services. We argue that in all these interven-
tions, equal attention should be devoted to gender because besides the biophysical 
factors, social dynamics further contribute to system vulnerability and resilience. 
Better understanding of gender is particularly vital to cope with the prevailing com-
plex and highly challenging environment characterized by population explosion, 
fragile natural resources, unfavorable social systems, and gender norms.

Smallholder farming in sub-Saharan Africa (SSA) is intimately intertwined with 
the social fabric of society. Gender defines how men and women relate within the 
household, the roles they perform, how they interact with the factors of production, 
the enterprises they manage, and benefits they enjoy from these investments. The 
sociocultural construction of men and women, boys and girls manifesting across 
key institutions at household, local, national, and international level, has usually 
subordinated women and girls (Kabeer 1999). This has resulted in gender-based 
constraints and privileges in most cases to the disadvantage of women and girls. For 
example, studies have revealed disparities in women and men smallholder farmers’ 
access to adoption and benefit from new knowledge and technologies (Doss and 
Morris 2001; Quisumbing and Pandolfelli 2010, Mudege et al. 2017). Resource- 
poor farmers, the majority of whom are rural women, often have very limited access 
to land and improved technologies such as inputs, credit, and extension needed for 
improving livelihoods (FAO 2011). Resource allocation may also reflect competi-
tion, investment trade-off, and gender-linked orientation within the household. 
Consequently, a holistic understanding of the vulnerability of smallholder agricul-
ture in SSA that embodies the social physical and economic dimensions should 
underpin climate response interventions. Similarly, there is need to tap into the 
potential and capacity of women as key players to strengthen resilience such as 
drawing on their local knowledge, creativity, and existing networks. There is evi-
dence that where women were aware of climate adaptation options, they were likely 
to adopt, suggesting that targeting women with climate and agricultural information 
is effective in promoting uptake of new agricultural practices for adaptation 
(Twyman et al. 2014).
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This review aims at highlighting the growing body of evidence regarding the 
influence of gender norms on sustainable agricultural systems in sub-Saharan Africa 
through the dual lenses of equitable system productivity and women’s empower-
ment. It assesses how gender norms contribute to the vulnerability of women small-
holder farmers in SSA by limiting their access and utilization of improved seeds, 
complementary technologies, and extension services. While this topic has been 
widely examined and acknowledged, it has not been satisfactorily integrated into 
thinking about and planning for climate change. We start by defining gender norms 
discussing how they affect agricultural technology utilization. In order to attain 
optimum returns from adoption of improved seeds, farmers often have to access 
complementary technologies, inputs, and extension services. The chapter therefore 
expounds how gender norms influence seed and agro-input systems and extension 
services. This review reveals potential biases engraved in gender norms and impor-
tant entry points for a more gender inclusive application of improved seeds and 
other agricultural technologies toward a resilient system in the face of climate 
change.

2  Gender Norms Defined

Gender norms have been variously defined. The United Nations Statistics Division 
(2015) defined gender norms as the standards and expectations to which women and 
men generally conform, within a range that defines a particular society or group, 
culture, and community at a particular point in time. Kabeer (1994) defined gender 
norms as rules embedded in the communities, activities or behaviors, resources 
available, and decision-making which influence the roles and activities of men and 
women differently. Norms are context specific and time bound as they may change 
from place to place and over time. Members of a group or community tend to adhere 
to the norms or rules of that particular group or society. Gender norms are therefore 
a type of sociocultural regulation, a social control mechanism, and structural ele-
ments providing a sense of direction to men and women (Spencer et al. 2015).

Gender norms influence the roles played by men and women in production activ-
ities. In some communities, certain agriculture-related roles are assigned to men and 
women differently based on the type of crop (Doss 2002). Consequently, men and 
women are engaged in different activities in the production value chains, and this 
impacts on their productivity and climate response. Ajambo et al. (2018) found that 
in nine banana bunchy top disease pilot sites in SSA, gender division of labor in 
banana production differed across sites. For instance, in Nigeria, men were involved 
in all banana production activities, while women and children were mostly involved 
in processing and marketing. By contrast, in Burundi and Gabon, men and women 
jointly did most banana production activities with the children mainly assisting in 
activities such as weeding and transporting of planting materials. The different roles 
performed by men and women were linked to community gendered perceptions. In 
some cultural contexts, men are perceived as physically stronger than women and 
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are required to take up strenuous and labor-intensive tasks such as field preparation, 
while women are expected to engage in “soft” tasks that require keenness such as 
seed sourcing and processing. In Nigeria, for instance, in Idologun community, men 
who allowed their wives to engage in labor-intensive banana production activities 
were regarded as lazy and incapable of providing for their families and were not 
respected in the community (Nkengla et al. 2018 in press).

3  Gender and Agricultural Technology: A Case 
of Improved Seeds

Gender norms explain and help to understand the root causes of smallholder women 
farmers’ vulnerability, a useful starting point to developing inclusive strategies for 
enhanced access to improved seeds and other technologies for climate change 
response. Besides roles, the norms underpin gender-differentiated needs, priorities, 
and access to productive resources for men and women (Kristjanson et al. 2014; 
Meinzen-Dick et al. 2012; Quisumbing and Pandolfelli 2010). Prevailing social and 
gender norms also shape the way men and women behave, interact, and react toward 
agricultural technologies including agricultural inputs and extension services as 
well as benefit sharing from participation and adoption of agricultural technologies 
(Ajani 2008; Mudege et al. 2015;Twyman et al. 2015; Padmanabhan 2002; Jeckoniah 
et al. 2013). Several studies in Uganda on climate change showed that gender and 
class can shape and influence the processing of climate-related information (Roncoli 
2006 cited in World Bank Group, FAO and IFAD 2015). Societal norms and beliefs 
related to resource access and control in developing countries have led to differen-
tial vulnerabilities and impacts of climate change for men and women, thus affect-
ing their willingness and capacity to adopt climate-related technologies (Huyer 
et al. 2015; Kristjanson et al. 2014; Nyasimi et al. 2017). For instance, women’s role 
as collectors of firewood influenced higher adoption of agroforestry systems such as 
improved tree fallows in Zambia and Uganda (Phiri et al. 2004). Other studies in 
Nigeria (Sanginga et al. 2007) and Malawi (Gilbert et al. 2002) found higher adop-
tion rate of seeds and fertilizers, respectively, among men. Hence, ignoring gender 
norms in the dissemination of agricultural technology can impact adoption as it is 
dependent on access to and decision-making rights over resources such as land and 
labor which in sub-Saharan Africa is unequal, mostly favoring men (Doss and 
Morris 2001).

A mainstay in strategies to improve agricultural productivity in SSA has long 
been the development and delivery of improved seeds, which has had limited suc-
cess mainly due to the complexity of SSA seed systems. Informal seed systems have 
undergone restructuring over the past decades, moving from formalization under 
government control in the 1970s to privatization starting in the 1980s, finally with 
the 1990s characterized by NGO and relief organizations becoming involved 
(Rubyogo et al. 2007). Current trends in SSA seed system development include a 
mixture of formalization of seed systems through links with the private sector, 
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 subregional organizations, and NGOs while also strengthening existing networks 
and farmer seed multipliers (McGuire and Sperling 2016). Recent investments also 
focus on integration of formal and informal seed systems, which remain mostly ad 
hoc and localized (Sperling et al. 2014). Formal seed systems in SSA largely remain 
undeveloped, with most farmers obtaining seed from informal channels: farm-saved 
seeds, exchanges, or gifts characterizing the bulk (90%) of seed movement (Maredia 
et al. 1999; McGuire and Sperling 2016). Adoption rates of improved seeds differ 
by crop, country, context, but most interestingly also by the sex of the household 
head (Smale et al. 1991). Technology adoption decisions are informed by access to 
resources, and with a demonstrated large gender gap in assets, it means improved 
varieties are often not “gender neutral” but depend on the context within which the 
technology is released (Doss and Morris 2001). Besides gender, wealth has been 
found to be another major structuring factor in local seed circulation in Cameroon, 
with wealthy households having access to wider diversity of seed sources (Wencélius 
et al. 2016). Smale et al. (2018) also found intersectional variables such as marital 
status, education, and age, in combination with gender, strongly explained if 
improved seed was grown in households examined. Though women may have less 
access to formal seed systems, this is not insurmountable. Women’s access to 
improved seed and input in variety development decision-making can be strength-
ened through participatory plant breeding approaches, for example (Galiè 2013).

The social context within which an intervention is introduced to communities 
under threat of climate change can greatly influence adaptive capacity, especially 
for disadvantaged groups (Kristjanson et al. 2017). In Ethiopia, households most 
vulnerable to extreme weather events (drought) chose landraces over improved sor-
ghum varieties to mitigate risk, whereas households with only moderate risk chose 
to adopt improved varieties (Cavatassi et al. 2011), putting into question the use of 
improved varieties as a means to mitigate climate stress. The same study questioned 
the suitability of different varieties to handle different kinds of climate stresses (cat-
astrophic vs chronic), which should be considered in developing varieties. On the 
other hand, new seeds may in fact benefit marginalized groups and their ability to 
weather climate shocks. Randomized control trials (RCTs) with flood-tolerant rice 
varieties in India showed that the highest gains in productivity were in regions 
where flooding was most severe, where lower caste social groups tended to cultivate 
land due to historical land allocation practices (Dar et al. 2013).

Barriers to women’s access to farm inputs including improved seeds exacerbate 
the gender gap in agriculture (World Bank 2008) and, without amelioration, will 
only widen the gender gap in climate change resilience (Nyasimi and Huyer 2017). 
Men are more likely than women to adopt climate-stress-tolerant seeds (Kristjanson 
et al. 2017), in line with the observation that adoption rates of agricultural technolo-
gies remain low among women in SSA, likely due to gender norms (Peterman et al. 
2014; see section on how gender norms influence extension services). In Ghana, for 
example, men mentioned adoption of improved varieties as a climate change miti-
gation strategy, while women did not (Naab and Koranteng 2012). Similarly, in 
Tanzania 95% of farmers used improved crop varieties as climate-smart agriculture 
(CSA) practices, yet when the data was disaggregated by sex, improved varieties 
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were mentioned three times more by men than by women, indicating key differ-
ences in CSA practices of choice among men and women (Nyasimi et al. 2017). 
Decisions around crop diversification (including use of new varieties) in response to 
climate stress in maize production systems in Benin varied significantly by gender 
(Yegbemey et  al. 2013). This may be explained by the higher land ownership 
enjoyed by men in the region, which was found to be highly correlated to any cli-
mate change adaptation strategies in the same study. Lastly in Uganda, studies by 
Fisher and Carr (2015) revealed that women farmers have much lower adoption 
rates of drought-resistant varieties of maize than men. The cumulative results of 
these studies indicate that despite the availability of climate-smart seeds and best 
intentions to distribute them, gender-based barriers may constrain women’s access 
to these as a mitigation strategy.

From a holistic standpoint, agricultural technology can affect farmers positively 
or negatively. Some innovations that aim at achieving increased productivity may 
worsen gender (and other social) inequity. For instance, introduction of agricultural 
technologies may affect the well-being of women farmers resulting in labor drudg-
ery, increased time for farm activities or household chores, and lower access to 
agricultural inputs and technology (Doss 2001; Ragasa 2012). To ensure that vul-
nerable groups such as women have equal access to proposed technologies, it is 
important to identify and consider the impediments embedded in gender norms in 
the society. It is now apparent that agricultural innovation that does not consider the 
socio-technical aspects often different for men and women (Jacobson 2011) is likely 
not to acquire the desired results.

There are no silver bullets in combating climate change, including improved 
seed. What is clear though is that any proposed intervention and practice should 
include women as part of the solution through researchers and communities work-
ing to overcome gender-based constraints to women’s adoption of climate resilience 
practices (Kristjanson et al. 2017). This is part of the “transformative change” vision 
put forth by CCAFS to overcome gender norms and empower women to become 
agents of change in the face of climate change (Jost et al. 2016). Gender-responsive 
CSA practices and technologies provide an opportunity to close the gender gap as 
well as bring women into the forefront in the fight against climate change (Nyasimi 
and Huyer 2017). There is great potential in empowering women to lead the drive 
against climate change in SSA.

4  Gender and Agricultural Extension Services

Agricultural extension services play a key role in farmers’ uptake of improved tech-
nologies. The traditional role of such services has been to provide information on 
reliable sources of quality inputs (including seeds) to farmers coupled with unbi-
ased training and advice on proper utilization and agronomic practices. More 
recently, the role of extension is evolving to embrace emerging needs to organize 
farmers into institutions that promote collective action, empowerment, voice, and 
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efficient access to productivity enhancing technologies and services. This is in 
response to the increased recognition of the complexity involved as practitioners of 
commercializing SSA agriculture have began to adopt a value chain focus. The 
prevailing setup necessitates linking farmers with a range of actors in the innovation 
system through multi-stakeholder innovation platforms and other institutions where 
extension’s capacity building, brokering, and convening roles are central.

Smallholder women farmers in SSA are not able to fully benefit from extension 
services that support climate response despite their crucial role illustrated in the 
above sections. Many obstacles to gender equitable extension services are rooted 
in the local culture of various SSA countries which shapes women’s roles and posi-
tion in society. Gender norms which manifest in extension organizations, farmer 
organizations, and households largely explain this status quo. They shape the 
extension staffing, methods used, extension packages, or messages promoted all of 
which disadvantage women. There are bottlenecks at the level of access whereby 
women have been found to have less contact with services compared to men; and 
participation in farmers’ institutions is often used as a vehicle for service 
delivery.

Women often have to travel to access information and training and purchase 
seeds and other technologies, yet they are often more constrained than men in their 
movements. Gender norms that vary across societies determine where, when, for 
how long, and for what reasons women should leave their homes. These restrictions 
are more prevalent in rural areas (Mandel 2004; Porter 2011). Constraints related to 
mobility influence women’s access to information, training, and adoption of agri-
cultural technologies (Bergman Lodin et  al. 2018 in press). However, in some 
regions, unmarried women are often able to move more freely to secure a living 
since they do not need to seek approval from husbands or other family members. 
Several case studies (Uganda, Kenya, Malawi) from the GENNOVATE project indi-
cate that the inability of women to move freely limits their learning and exposure to 
agricultural related information. Reasons postulated for this restriction include 
withholding of permission by families and communities, household drudgery, and 
jealousy by husband for fears of promiscuity (GENNOVATE 2017). Restrictions on 
interaction with men extension staff further limit opportunities to participation in 
extension activities. Other cultural prohibitions include women not being allowed to 
leave home alone, use public transport, or ride a motorbike all of which effectively 
prevent women from attending trainings in neighboring villages or work as exten-
sionists (GIZ 2013).

Women need resources to access improved seed, complementary technologies, 
and supporting extension services to cope with climate change. Lack of decision- 
making powers on certain agricultural enterprises and lack of access to and control 
over land and other factors of production demotivate women from investing time 
and other resources needed to participate in extension activities related to such 
enterprises. Gender norms around roles and responsibilities in productive, repro-
ductive, and community spheres place a heavy burden on women. Women’s dispro-
portionately heavier workload also rooted in the norm that women are expected to 
take care of domestic work, childcare, elder care, and care of the sick among other 
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domestic tasks, leaves them with limited time to earn an income and seek services 
available in the public sphere which would promote technology utilization.

Besides social norms in the wider community, organizational gender-based bar-
riers within the extension service organizations and organizations offering comple-
mentary services (e.g., microfinance and marketing) further limit capacity to 
effectively serve women farmers. Within extension organizations, women extension 
staff face challenges attributed to traditional, male-dominated organizational 
dynamics and cultural barriers to women’s education in science and agriculture, 
professional performance, and career advancement (Mangheni et al. 2010; FARA 
and AFAAS 2015). These challenges have partly led to women’s minority status in 
agricultural professions in general and in many extension organizations in particu-
lar, especially in leadership positions (Mangheni et al. 2010). This in turn contrib-
utes to gender-biased decision-making and priority setting within extension 
organizations (Manyire and Apekey 2010). This is particularly important in cultures 
that restrict interactions between men extension providers and women farmers. 
Other gender issues within extension organizations include extension messages that 
are not responsive to strategic agricultural activities, interests, and responsibilities 
of women small-scale farmers’ choice of advisory methods and approaches that 
exclude women, for instance, those requiring high literacy levels and commitment 
of much time (which women don’t have) also exclude women. In Malawi, Mudege 
et al. (2015) reported that gender and cultural norms influence access to training and 
agricultural information. It was revealed that with men mostly identified as house-
hold heads, extension officers tend to be biased in selecting more men than women 
when running their training programs. Inadequate capacity within agricultural 
extension service organizations creates a key barrier to gender-responsive services. 
There is inadequate gender awareness and capacity in most organizations (Chipeta 
2013), particularly the public sector which has the mandate for policy guidance and 
quality assurance within the pluralistic extension systems consisting of multiple 
providers in the public and private sector.

Addressing the above issues calls for gender-responsive extension and advisory 
services designed and implemented in a manner that effectively addresses needs 
(practical and strategic), interests, and issues affecting men and women beneficia-
ries, with guiding principles of promoting gender equity and women’s agency 
(Chipeta 2013). Such services would by necessity take into consideration the com-
plex sociocultural aspects of the target communities and other relevant institutions 
including the implementing extension organizations in order to deliver gender- 
equitable agricultural extension that empowers women (GIZ 2013). The packages 
disseminated to farmers and the delivery approaches and methods used to reach 
them should incorporate gender-specific targeting of women by providing them 
with their preferred types of seed varieties, technologies, information, and knowl-
edge, in a form they understand and can use, within an organizational and institu-
tional context guided by the principles of gender equality and women’s empowerment. 
For example, in instances where women farm smaller plots and have low purchasing 
power, extension can promote marketing of seeds in smaller packs suited to the 
women’s needs. The organizational and institutional context is key because 
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 institutions (rules, attitudes, routines) and policies form the enabling environment 
that largely determines practices (Rasheed and Davis 2012). Transformation at this 
level is a key driver of gender equity and women’s empowerment.

A synthesis of findings from seven country scoping studies (Benin, Ethiopia, 
Ghana, Malawi, Nigeria, Sudan, and Uganda) conducted by the Forum for 
Agricultural Research in Africa (FARA) and the African Forum for Agricultural 
Advisory Services (AFAAS) via desk reviews and key informant interviews docu-
mented case studies and identified best practices for effectively targeting women 
and youth (FARA and AFAAS 2015). The study recommended that gender- 
responsive extension approaches should address the formal and informal exclusion 
and/or unfavorable inclusion of women in the development process. In addition, 
best practices for gender-responsive rural advisory services should embody charac-
teristics along the continuum of targeting deliberate participation, inclusion, and 
empowerment of women and, ultimately, transformation of the gender status quo. 
Tackling the root causes of women’s subordination calls for questioning the status 
quo which is often sensitive, with a risk of eliciting resistance from the community. 
This requires long-term interventions, a lot of funds, and expertise which many 
extension service providers do not ordinarily possess. Such interventions also fall 
outside the conventional mandate of most extension organizations particularly those 
in government ministries of agriculture. Effective interventions would therefore call 
for establishment of partnerships with other organizations and/or review of man-
dates, structures of extension organizations, as well as training curricula for exten-
sion service providers. Since the concerned organizations fall under different 
ministries/organizational settings, coordinated harmonized action is quite challeng-
ing. This may explain why most innovations in gender-responsive extension often 
make no serious attempts to address cultural root causes of women’s marginaliza-
tion. In order to achieve women’s empowerment goals, advisory services will have 
to include practical services that address issues related to women’s rights and reduce 
obstacles to women’s participation in extension services, for example, services that 
enhance women’s voice in households and society and secure property rights. 
However, for greater impact, these need to be combined with or linked to other 
types of advocacy efforts at higher strategic and policy levels.

5  Conclusion

Climate change is a complex challenge threatening both current and future agri-
cultural productivity in SSA.  It is not only the biophysical unpredictability that 
defines the complexity of climate change and its potential impact on smallholders 
in SSA but also the sociocultural context in which communities face these chal-
lenges. Gender norms have enormous implications on the “who’s” and “how’s” 
that could underpin climate mitigation strategies. CSA practices offer a diverse 
basket of options to communities impacted by climate change, shaping how they 
may adapt to changing patterns of rainfall and temperature. This chapter 
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considered one of these CSA options: improved seeds. We argue that effective and 
efficient interventions in seed systems that foster resilience to climate stress should 
be gender responsive. This applies from the varietal design stage, where design 
principles for considering gender throughout the crop breeding cycle should be 
applied to the dissemination stage through seed and extension systems. There is a 
need to understand the gender norms governing the target communities to identify 
the constraints and opportunities for targeted seed interventions. Known gender-
based constraints including access to labor, land, inputs, and training may all 
impact the adoption and utilization of CSA seeds and must therefore be carefully 
mapped out and identified through gender analysis and foresight studies. This 
diagnosis should anticipate potential negative impacts on women such as increase 
in workload and reduced access to seed arising from privatization of seed systems 
and commercialization.

Extension services that support CSA, seed, and technology dissemination pro-
grams should be designed to positively impact women. However, overcoming gen-
der bias requires an understanding of the root causes of inequitable extension service 
provision, rather than simplistic strategies that address symptoms by targeting 
women. This calls for rigorous studies to map out and understand negative gender 
norms affecting extension which are often grounded in the wider societal and policy 
environment and rural development norms. Such studies can also uncover positive 
gender norms, on which one can build more effective CSA.

The vision for transformative change to empower women to become more effec-
tive agents of change in the face of climate change is a powerful narrative that aims 
to empower women by challenging norms and practices that perpetuate their disad-
vantaged status. CSA practices, including seeds and systems to disseminate these, 
should be coupled with these transformative approaches to improve on the norms 
that hinder or limit the participation of women. Moreover, understanding gender 
norms surrounding agricultural practices and agricultural technology uptake is a 
vital step toward appropriate and gender-responsive strategies for technology adop-
tion. Gender equity is a key determinant in success of CSA practices, and expansion 
to scale is only possible if gender norms are challenged in partnership with com-
munities to ensure that women have the same opportunities to combat climate 
change. We conclude that challenging gender norms around seed systems and 
extension systems in SSA will increase our chance of success in mitigating climate 
disasters. Women are affected by climate change as much as if not more than men, 
so they must be given a place at the table and a voice to help shape the solutions that 
will have such a large impact on their future as farmers in SSA. It is clear that con-
sidering gender in CSA technology design and dissemination is not only smart but 
necessary if success of a technology is to be determined by the number of lives it 
improves on adoption.
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