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new AR4D scaling tool seeks to ensure that scaling efforts not only contribute effectively to the SDGs but also
consider and mitigate unintended consequences for marginalized communities.

METHODS: This paper describes a new socially responsible scaling tool. Starting with a defined innovation,
GenderUp helps: i) identify relevant diversity and intersectionality among intended innovation users; and ii) re-
direct scaling strategies to better anticipate and mitigate unintended consequences for specific social groups.
Through a series of five stages, a GenderUp facilitator guides teams through discussions, learning activities, and
practical integration to develop a socially responsible scaling strategy. We provide details about each stage and
reflect on the results of two early pilot experiences.

RESULTS AND CONCLUSIONS: There is a need for increased recognition of the distribution of innovation benefits
based on dimensions of diversity. GenderUp is proposed as a new method to systematically address social dif-
ferentiation in the scaling of AR4D innovation. GenderUp supported two different innovation and scaling teams
to rethink their scaling strategies. Both innovation teams identified at-risk intersectional profiles and made
adjustments to their scaling strategies to ensure these groups were not harmed by the innovation or scaling
activities. These promising examples suggest that GenderUp provides a simple ex-ante analysis that can reduce
unintended consequences more broadly within AR4D.

SIGNIFICANCE: Although gender and social equity are prioritized globally there are very few experts, tools, and
systems in place to achieve these cross-cutting goals. While GenderUp only addresses innovation at the scaling
stage, it is a step towards systemizing responding to social differentiation within AR4D to at least do no harm,

and at best improve social outcomes.

1. Introduction: the need for gender responsible scaling

This paper discusses the development and testing of a new scaling
support method, ‘GenderUp,” a conversational method for responsible
scaling. The scaling of innovations is a key requirement and challenge
for any initiative or organization that aims to have societal impact.
Agricultural Research for Development (AR4D) organizations are among
those that have a formal mandate to help realize Sustainable Develop-
ment Goals (SDGs) and thus have a professional interest in fostering
incremental or radical change. To effectively achieve such goals, which
are often focused on social transformation, AR4D organizations are
increasingly recognizing the need to consider gender and other forms of
social differentiation within their AR4D programs. As has been advo-
cated by feminist scholars (Pearce, 1978; Hooks, 2015) redressing
inequality and opening up opportunities for marginalized groups re-
quires setting objectives beyond incremental problem solving, and
instead employing strategies that support ‘gender transformative
change’ and ‘food system transformation’ (Gaitan-Cremaschi et al.,
2019; Hall and Dijkman, 2019; Leeuwis et al., 2021; McDougall et al.,
2021; Njuki et al., 2022; Wigboldus et al., 2022; Woltering et al., 2019).
‘System transformation’ never arises from an isolated innovation or
change, but involves the uptake of multiple interdependent changes
across different actors, levels and spheres (Glover et al., 2016; Hall and
Dijkman, 2019). Therefore, AR4D organizations, activists and grassroots
initiatives with transformative objectives need to engage with multiple
scaling processes and partners simultaneously to achieve desired
change. These processes can include ‘scaling up’ which involves the
establishment of conducive institutional arrangements and policies for
the uptake of innovations, ‘scaling out’, which refers to the spreading
and replication of innovation use across wider geographical landscapes
and contexts, ‘scaling deep’, which involves the reframing of cultural
repertoires and roots, and also the undermining and ‘scaling down’ of
the pre-existing practices that the innovation replaces (Moore et al.,
2015; Schut et al., 2020; Wigboldus et al., 2020). The scaling of in-
novations to realize meaningful change implies the disruption and
combatting of prevailing socio-technical ‘regimes’ (Geels, 2011)
including the (often gendered) institutional configurations (Scott, 2014;
Hall and Dijkman, 2019) that tend to reproduce the existing order and
the undesirable outcomes that inspire the call for transformative change
(Leeuwis et al., 2021).

Integrating gender and social differentiation into agricultural inno-
vation systems has proven to be challenging (Sanchez Rodriguez et al.,
2021). This integration can involve various approaches, such as
designing innovations with a stronger gender focus, achieving greater
equity in the upstream AR4D space by balancing bio-physical and social

science elements, or increasing regional expert involvement (McGuire
et al.,, 2024, forthcoming). It’s worth noting that achieving “social
transformation,” as mentioned earlier, is a distant objective without
substantial transformation of innovation systems (Quisumbing et al.,
2019). Currently, actors in the AR4D field, like those within organiza-
tions such as CGIAR or USAID, often introduce innovations that have
undergone some proof of concept, without gender or social consider-
ations, and then attempt to scale them. However, this approach tends to
overlook a significant portion of the innovation system and factors that
influence an innovation’s impact on different groups of people. Gen-
derUp was specifically designed to operate within the “scaling” contin-
uum of the innovation pipeline. Its primary objectives are not aimed at a
total transformation but rather, at a minimum, to prevent harm and,
ideally, to contribute to positive social outcomes. Fig. 1 situates Gen-
derUp in a simplified (linear) continuum of innovating and scaling.
These processes are anything but linear (see McGuire et al., 2022;
Fig. 1), but we hope to provide a clear understanding of where Gen-
derUp was built to be used and where we see future applications.

The process of innovation requires AR4D to make many decisions,
for instance, what are the most pressing challenges within a community?
What type of innovations will be best suited to address these challenges?
How will we know if the solution works and for whom? Similarly, the
process of scaling requires an equal amount of decision making and
analysis, what path to scale is best: public or private? How will the
innovation be acquired and maintained? What groups of people might
be displaced by this innovation? We consider innovation and scaling to
be the dynamic and overlapping processes in which AR4D actors
develop innovations and aim to increase their use. AR4D actors, at least
initially, have control over these processes. The innovations and their
implementation at scale are the products and activities they manage,
with the aim of achieving positive effects on a larger scale.

To address the complexity of scaling, several approaches and
methods have been developed within in the agricultural sector (Jacobs
et al., 2018; Sartas et al., 2020; USAID, 2018). In the context of AR4D,
scaling initiatives often commence with the ambition to scale a partic-
ular innovation or solution that is assumed to contribute to bringing
about desirable change (often referred to as ‘impact’). However, given
the involvement of multiple actors and changes, scaling is also likely to
affect multiple development outcomes and objectives. This multidi-
mensionality poses challenges and introduces trade-offs, as often out-
comes may be positive in one domain (e.g., productivity, profit) but
negative in others (e.g., biodiversity, gender equity) (Mausch et al.,
2020). Moreover, such trade-offs may vary across different segments in
society as certain groups in society are likely to be better positioned to
reap the benefits of the innovations that are being promoted than others,
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while there may also be groups in society who can be indirectly affected
by the use of an innovation by others. In this context it is relevant to note
that studies focusing on innovation uptake in agriculture typically focus
on benefits for those who have adopted, and not on the consequences for
those who did not (Bouwman et al., 2021; Doss, 2006).

Table 1 provides an overview of the types of scaling challenges,
trade-offs, and negative impacts that have been reported in scientific
literature in connection with the scaling of innovations. The examples
underscore that differential consequences of scaling are frequently
linked to gender differences, and that women and other marginalized
populations are often confronted with negative outcomes (see also
McGuire et al., 2022). Research that considers socially differentiated
outcomes of innovation and scaling innovation reveal common threads
of types of challenges, trade-offs, and negative impacts. These include
unintended outcomes such as loss of income and increased labor for
women (Badstue et al., 2020; Schroederet al., 1993) and exacerbated
community and household power dynamics such as increased violence
towards women (Bullock and Tegbaru, 2019; Farnworth et al., 2020;
Slegh et al., 2013).

The prevalence of these examples within the literature demonstrates
the variety and complexity of the processes and mechanisms at work and
suggests that negative consequences are frequently not anticipated by
the teams that design innovations and take decisions about scaling
strategies. This may be associated with the composition of such teams (e.
g. insufficient expertise on social differentiation) and with the processes
through which they engage with stakeholders (e.g. no feedback and
countervailing power from prospective users or intermediaries). These
examples also point to a systematic lack of integration of well-
established social theory, which we discuss further in section 2.3 on
relevant diversity. While we acknowledge that the outcomes and con-
sequences of innovations can never be fully predicted, it is also clear that
there are patterns and processes (e.g., uneven access, shifting workloads,
unequal distribution of benefits, growing differences in wealth, etc.) that
could be anticipated in advance if more effort was directed to discussing
earlier experiences and possible implications of diverse constraints and
opportunities among potential users and indirectly affected others.
While gender focused research in this area is most robust, the literature
points to social differentiation in general being a mechanism that will
affect the success of a scaling initiative (e.g., reduced poverty, reduced
inequity).

An overview study of scaling approaches across different fields sig-
nals that none of the 20 frameworks studied have an explicit strategy to
enable socially inclusive scaling (Sanchez Rodriguez et al., 2021). This is
also true for current methodologies to support scaling initiatives in
AR4D (Schut et al., 2020; Woltering et al., 2019; USAID, 2018). Thus,
existing approaches are not well equipped to deal with socially differ-
entiated effects of scaling, anticipate longer term negative consequences

the process of innovating

Challenge X
identification é Innovations -e

Future application of GenderUp

Proof of
concept
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or trade-offs associated with scaling, and/or assist in successfully
achieving positive outcomes across different social groups. Further
evolved bodies of literature, such as Responsible Research and Innova-
tion (RRI; Owen et al., 2012; Stilgoe et al., 2013) are oriented to making
upstream technological science more inclusive, reflexive, responsive
and anticipatory with the aim of preventing the emergence of undesir-
able consequences and/or to make upstream research contribute to
positive societal impact. Thus, we argue that RRI needs to be com-
plemented with more clear guidance on “Responsible Scaling’ (see also
Wigboldus et al., 2020). That is: methodological support to making
scaling initiatives more inclusive, reflexive, responsive and anticipatory
regarding issues pertaining to social differentiation and trade-offs
(ibid.). Such support should also include attention to mitigating the ef-
fects of scaling activities for marginalized groups, as well as reflection of
innovation and scaling teams on their own positionality and resulting
decision making lenses (McGuire et al., 2022). As AR4D organizations
and others aim to scale innovations for social transformation, practical
attention must be given to gender and its intersectionality with other
relevant diversity (Tavenner et al., 2022). If not, scaling initiatives risk
evoking unintended consequences that exacerbate social inequities — an
anti-goal of AR4D. This motivated us to develop GenderUp, a conver-
sational method for responsible, and effective, scaling. While the
method pays special attention to social inclusion along lines of gender
differences, it emphasizes the need to consider other forms and di-
mensions of social differentiation as well. Thus, gender is used as an
entry point to discuss social inclusion in general.

GenderUp guides innovation and scaling teams through complex
social interactions in heterogenous landscapes by employing prescrip-
tive structural exercises and facilitated discussion and reflection.
Through a series of learning modules, team activities, and discussions,
innovation and scaling teams are sensitized to understand how their
innovation and scaling activities might negatively or positively effect
different groups of people. The method builds on the call by Sanchez
Rodriguez et al. (2021) to foster learning and critical reflection in
scaling initiatives about social inclusion. While Sanchez Rodriguez et al.
(2021) propose a range of generic questions that scaling initiatives can
usefully consider in order to navigate challenges related to inclusive
scaling (Carter et al., 2018), GenderUp invites critical reflection and
adaptation of scaling strategies that are specific to the context of AR4D.
As will be elaborated in the next section, one specific circumstance in
ARA4D is that it is often not clear from the outset what intersectional
groups may face negative consequences in scaling trajectories, as this is
highly innovation and context dependent. A unique feature of GenderUp
in this respect is therefore that it supports scaling initiatives to first
discover relevant diversity and intersectionality, and then redesign
scaling strategies to ensure more inclusive outcomes. Another key tenet
of GenderUp is the ability to think through possible consequences of

the process of scaling

Effect at
scale

-é Use at scale —*

Current application of GenderUp

Fig. 1. Situating the current use of GenderUp.
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Table 1

Scaling Challenges and unintended consequences.

Scaling Challenge Underlying Cause Unintended Example found
Consequence in the
literature
Innovation design Innovation team Intended users or Kansanga et al.
favours composition sub-groups of (2019);
particular neglects intended users, Kawarazuka
groups and intersectionality, often from et al. (2018);
cannot usefully disregarding the marginalized Polar et al.
be adopted by social and communities, (2017)
others contextual cannot benefit

Extension and
communication
approaches are
biased towards
specific groups

Resources needed
for use of the
innovation
cannot be
accessed by
particular
groups

Scale up of a
certain
innovation
requires the
scale down of
another, simpler
innovation

Scaling up of
certain
innovations
cause
environmental
harm, further
marginalizing
certain
populations

parameters of
different gender,
ethnicity, and class
groups.

Dominant power
structures influence
communication
strategies, focusing
on hegemonic
groups and
neglecting or
marginalizing
others.

Structural barriers,
rooted in classism
or systemic
economic
inequalities,
prevent the
equitable
distribution of
resources across
various social
groups.
Technocentrism
leads to an
emphasis on
complex
innovations at the
expense of simpler
solutions that might
be more accessible
or profitable for
specific contexts or
populations.
Agricultural
policies and
practices prioritize
efficiency and
short-term yield,
reflecting an
economism
perspective that
undervalues
ecological diversity,
resilience, and
indigenous or local
cultural practices
and knowledge.

from innovation,
perpetuating
existing
inequalities.
Continues the
marginalization
and exclusion of
specific groups,
often those
without social or
economic power,
from accessing
innovations.
Creates barriers for
specific groups to
utilize the
innovation,
leading to
inequality in its
benefits and
possibly widening
social divides.

Non-adopters,
often representing
marginalized or
less educated
groups, are
harmed, widening
the technology gap
and perpetuating
existing
inequalities.

Degradation of soil
health, increased
dependence on
chemical inputs,
and a loss of
ecosystem
resilience, leading
to potential long-
term declines in
productivity and
harm to
surrounding
environments.

Norton and
Alwang
(2020);
Kristjanson
et al. (2017);
Quisumbing
et al. (2014)

Rola-Rubzen
et al. (2020a,
2020b);
Petesch et al.
(2018a);
Cohen et al.
(2016)

Paris and Chi
(2005);
Sanchez
Rodriguez

et al. (2021);
Hackfort
(2021)

Assan (2023);
Ludwig and
Macnaghten
(2020);
Rietveld and
van der Burg
(2021)

certain scaling activities and mitigate potential negative outcomes. The
conversational method has been designed as a complement to other
scaling support approaches in AR4D and has been specifically tailored to
be used in combination with Scaling Readiness (Sartas et al., 2020), an
approach that is currently being institutionalized within the CGIAR.

Below we outline the concepts and principles that underpin Gen-
derUp, which includes insights from AR4D literature and social theory
concerning scaling, gender, relevant diversity, and ex-ante analysis. We
then present the set-up, rationale, and practical application of GenderUp
and provide examples of how two different innovation and scaling teams
have used GenderUp to foster greater responsibility in scaling in-
terventions. Finally, we reflect on the overall experience and conclude
on the way forward.
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2. Concepts and principles

In this section we further detail how, in the design of GenderUp,
insights on innovation and scaling are enriched with perspectives from
gender studies, feminism and sociology.

2.1. Systems perspective on innovation: scaling innovation happens in
configurations

The development and use of innovations in agriculture cannot be
usefully looked at in isolation (Hall and Dijkman, 2019; Woltering et al.,
2019). Choices and investments in research, development, and innova-
tion promotion tend to be informed by prevailing political and economic
interests, priorities and problem frames, and hence are not neutral (Boon
et al., 2008; Klerkx and Rose, 2020; Polar et al., 2017). This is equally
true for large research establishments and grassroots initiatives, and
hence it is not surprising that we frequently witness contestation about
proposed directions for change and innovation. At the same time the
actual use of innovations induces or co-evolves with other changes at
various levels, ranging from the field, the farm, the community, the
regional and/or the (inter)national sphere. For example, labor scarcity
or demands for higher wages for farm labor may, in a given context,
induce processes of mechanization. This in turn might lead to redun-
dance and out-migration of farm laborers, as well as contribute to sig-
nificant modification of rural economies and infrastructures in view of
newly fostered dependencies (e.g., on credit, technology distribution
and maintenance, etc.). While some of those changes may be intended
and foreseen, other consequences are likely to be unintended (e.g.,
reduction of rural populations due to scale enlargement, loss of incomes
for non-users, or closure of local schools). Thus, society and innovation
mutually shape or configure each other in intended and unintended
manners (Bijker and Law, 1992; Leeuwis, 2013), and this clearly has
implications for initiatives that endeavor to create positive societal
change by the scaling of a particular innovation.

This kind of systems and configurational thinking has led to the
recognition that the scaling of a particular innovation cannot be solely
understood with the help of frequently used theories on individual
adoption (e.g. Rogers, 2005; Venkatesh and Davis, 2000) since the use of
such an innovation is dependent on the simultaneous scaling of other
practices and innovations that are outside the sphere of control of in-
dividuals since they involve other actors which may operate at different
levels (Hall and Dijkman, 2019; Sartas et al., 2020; Leeuwis and Aarts,
2021). The successful scaling of a new potato variety, for example, is
likely to be dependent on additional changes at farm level, e.g., adap-
tation of pest management strategies, weeding practices and labor or-
ganization, as well as on changes in the broader environment, e.g., novel
seed multiplication facilities or a pro-poor credit arrangement. The
introduced innovation, together with the necessary changes in a range of
systems, human behavior, and the environment to use the innovation,
can be referred to as an ‘innovation package’ (or innovation bundle) that
consists of ‘core’ and ‘complementary’ innovations (Barrett et al., 2020;
Sartas et al., 2020). As introduced by Scaling Readiness, a scaling method
developed within the CGIAR (Sartas et al., 2020), core innovations (e.g.
the new potato variety mentioned above) are regarded as the main
driver of change and expected to contribute most directly to the reali-
zation of particular development outcomes. Complementary in-
novations are those that are necessary to support the use of the core
innovation, such as a required adaptation of pest management practices
and/or a multiplication and licensing system that enables widespread
access to the new potato variety. ‘Mitigating activities’ are often
employed in addition to and connected with the innovation package, to
either enable more positive, or mitigate negative, effects at the micro-
local level or for (as this paper argues), different groups of people.

One and the same core innovation can be ‘packaged’ in different
ways. Besides the maturity of elements in the package, the composition
of the package determines who is likely to be able to use the innovation
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and/or reap the benefits in a given context. In the above example on a
new potato variety, the absence or presence of a well-functioning micro-
credit scheme may determine which wealth classes of farmers can gain
access to the core innovation. Moreover, packages may need to differ
across locations and contexts. The potato variety may for instance be
well-adapted to various agro-ecologies or regions, but if seed distribu-
tion systems vary across these, radically different complementary in-
novations are required to allow for scaling to happen (Sartas et al.,
2020).

Core innovations and innovation packages can differ in the extent to
which they challenge and transform prevailing socio-technical regimes
(Geels, 2011) and the dominant institutional set-ups and power con-
figurations that characterize them (Scott, 2014). Especially when the
purpose is to improve the position of marginalized groups it is likely that
complementary innovations need to include the adaptation or re-design
of the rules, policies, norms and modes of thinking that actually have
contributed to marginalization in the first place (Carter et al., 2018;
Mausch et al., 2020; Leeuwis et al., 2021). Thus, socially inclusive
scaling is likely to be a social struggle as it tends to disrupt the status-
quo, and it usually requires that attention is directed at establishing
complementary innovations and changes of an institutional nature (Hall
and Dijkman, 2019; MacLachlan et al., 2019), as well as at the under-
mining and down-scaling of existing arrangements.

2.2. Scaling components as a part of a scaling strategy: Importance of a
multi-faceted approach

The ‘packaging’ of a core innovation in a broader innovations
package can be seen as one element in a broader ‘scaling strategy.” The
term scaling strategy refers to a range of choices that scaling initiatives
need to make regarding why, where, for whom, and how an innovation
package is to be scaled. Thus, scaling strategies include (explicit or
implicit) decisions on several aspects or components (Jacobs et al.,
2018; Leeuwis, 2004; Sartas et al., 2020; Wigboldus et al., 2022; Wol-
tering et al., 2019). Negotiated decisions in scaling strategies are for
instance about:

- Purpose of scaling: Why something could be worth scaling; that is, to
what development outcome(s) scaling of innovations is expected to
contribute.

- Intended users: What group(s) of people are supposed to use the core

innovation, and who are supposed to (directly or indirectly) benefit.

Context and resources: Scale and geography where the scaling is

supposed to happen, and what resources are made available to

support the scaling strategy.

- Intermediaries and partnerships: Partners that may help realize scaling,
including intermediaries that can be used to connect with intended
users.

- Communication and training methods: Media and communication
methods that are used at different stages (see e.g., Rogers, 2005) in
the process of communicating with potential users. Training on an
innovation is a very common information dissemination method.
Complementary innovations: Activities or innovations that make the
use of a core innovation possible. This can be additional resources,
higher-education, tools, or mechanisms to gain access to the core
innovation or resources necessary to benefit from the core innova-
tion, such as the provision of credit or arrangements to guarantee
market access.

- Team composition: Expertise and skills needed to develop and foster
responsible and effective scaling strategies.

Above mentioned choices are not always fully clear and explicit at
the outset and are almost entirely dependent on the composition and
contributions of the innovation team. As with innovation packages, the
design of the scaling strategy is likely to affect who, in each context, will
be reached by the initiative and gain effective access to the innovation
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and its benefits, and who is not. Thus, to achieve positive AR4D out-
comes, responsible and effective scaling requires that scaling strategies
are adapted (or created) to account for social differentiation, with an
emphasis on avoiding increased system and population inequity (Carter
et al., 2018; Sanchez Rodriguez et al., 2021). For example, by priori-
tizing marginalized social groups most at risk of not benefiting from the
innovation or that might be negatively impacted.

Several scaling tools have been developed to support AR4D actors in
the field. These tools include Scaling Readiness, Scaling Scan, Agricul-
tural Scaling Assessment Tool, among others (Gebreyes et al., 2021;
Jacobs et al., 2018; Sartas et al., 2020; USAID, 2018). However, while
they address various challenges such as (lack of) regulatory conditions,
market access, institutional support, and partnerships, they often over-
look how innovations may affect different groups of people.

For instance, CGIAR’s Scaling Readiness primarily focuses on scaling
bottlenecks, mainly from the perspective of innovation usage and
readiness. Centro Internacional de Mejoramiento de Maiz y Trigo’s
Scaling Scan provides a checklist of relevant considerations, including
environmental, and USAID’s ASAT emphasizes sustainable scaling
through a client driven lens. These tools are valuable for helping inno-
vation teams navigate the complexities of increasing innovation adop-
tion but generally do not center on the outcomes of use or the potential
displacement or negative impacts on specific groups of people. Gen-
derUp was designed to address the lack of gender and social differenti-
ation in these existing tools. Integrating GenderUp with these existing
tools facilitates the creation of scaling approaches that consider gender
and other social factors, thus enhancing the overall impact and inclu-
sivity of scaling.

2.3. Relevant diversity and scaling: Access to benefits of innovation
depends on interacting social factors

While social theory themes prominently feature in much of the AR4D
literature that explores gender and social disparities in agricultural
innovation and their outcomes, these effects receive less attention in
mainstream innovation and scaling processes. Consequently, although
social group differences impact nearly all innovation and scaling pro-
cesses, there has been limited systematic integration of social theory
throughout these processes, from inception to implementation (McGuire
et al., 2024, forthcoming). Notable social theories, among others, that can
be effectively incorporated include feminism, the feminization of
poverty, intersectionality, critical race theory, and decolonization
(Crenshaw et al., 1995; Offen, 1988; Pearce, 1978; Quijano and Ennis,
2000; Yosso and Solorzano, 2005). GenderUp actively considers these
theories and how they have been applied in AR4D literature to better
comprehend the identification of pertinent diversity in scaling agricul-
tural innovations.

Social identity, social factors, and geographical location affect who
can use and benefit from certain innovations (Rietveld and van der Burg,
2021; Glover et al., 2019; Badstue et al., 2018). Women’s and men’s
opportunity spaces, cultural roles, decision-making power, and social
networks can be very different and influence how they interact with
innovation (Kawarazuka and Prain, 2019; Polar et al., 2017; Rola-
Rubzen et al., 2020a, 2020b), whereby patriarchal structures and norms
frequently pose limits to women (Hooks, 2015; Petesch et al., 2018a,
2018b; Rietveld et al., 2020). Further, women and other socially iden-
tified groups are not homogenous within the group, and different cate-
gorizations and identities are interconnected and may foster overlapping
and interdependent systems of discrimination or disadvantage (Cren-
shaw, 2005; Rietveld et al., 2020).

Such intersectionality may also affect the distribution of benefits and
risks associated with an innovation. For example, gender intersects and
is shaped by other dimensions of diversity such as age, wealth, occu-
pation, ethnicity, land tenure, and religion (Colfer et al., 2018; Kabeer,
2014). While low-income groups may all suffer from the same detri-
ments of poverty, such as limited resources, men and women often have
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different responsibilities, cultural expectations, and legal rights that
impact how they experience poverty (Petesch et al., 2018a, 2018b).
Thus, an essential condition for responsible scaling is that innovation
packages are or become adapted not only to different ecological con-
texts, but also to socially differentiated populations within a particular
context (Glover et al., 2019; Sartas et al., 2020; Teeken et al., 2021).
Given high levels of social heterogeneity, it is often not self-evident what
dimensions of diversity are relevant in relation to an innovation and
specific scaling initiative at the outset. Through the GenderUp journey,
“at-risk intersectional profiles” are created by sorting through relevant
dimensions of diversity and considering potentially negative impacts of
an innovation given social parameters within a landscape. Table 2
provides an overview of core concepts and the process in which Gen-
derUp considers these concepts to build at-risk intersectional profiles.
Relevant diversity is innovation and innovation package specific (and
vice versa) - The relevant dimensions of diversity may vary depending
on the core and/or complementary innovations considered. What is
‘relevant’ diversity is related to the specific features of an innovation,
and how they link to the contextual rationales that food system actors
may have to appreciate or use them or not (Leeuwis, 2004). Based on
insights from the literature, dimensions of diversity specifically pulled
out in GenderUp include, among others, geography, age, ethnicity,
wealth status, education, land ownership, marital status, household
structure, religion, the occupation(s) other than farming that are per-
formed by the innovation users, mobility, migrant status, people with
disabilities, age and mobility. Innovations that have labor saving fea-
tures may be more interesting for smaller households than for large
households. The acceptance of pesticides may differ significantly be-
tween Buddhist farmers and those of other religions. Migrant farmers
that farm on tenanted or rented land may not have sufficient land se-
curity to invest in perennial crops or measures and innovations that
restore soil fertility (Adjei-Nsiah et al., 2007; Van Schoubroeck and
Leeuwis, 1999). Innovations that require access to credit (e.g., hybrid
seeds) may be less accessible to low-income women farmers (Rietveld
and van der Burg, 2021). These examples demonstrate that different
categories of food system actors may experience different constraints
and opportunities and see different advantages and disadvantages in

Table 2
Definitions and examples of core concepts in understanding relevant diversity.
Dimension of Categories Intersectionality At-risk
Diversity within the Impact Intersectional
Dimension Profile
Social
identities Categories or .
’ gories o How these Intersectional
factors, or groups within a . . .
. . L dimensions intersect group most
bio-physical diversity .

L . ; with gender and vulnerable to
conditions dimension that other socail groups to  negative
along which further affect Broup . & .

. . . further affect innovation
people differ innovation . L .
. innovation impact impacts
that affect impact
impact
Rural men may be
better positioned to
rural, peri- access markets than

Eg. Geography Rural women

urban, urban rural women, even if
they are both far from
cities

High-income older

young, old, .
Eg. Age child-bearing farmers may be more  Low-income
& mobile than low- older farmers
age .
income older farmers
Highly educated
o indigenous people Less educated
.. indigenous, may have more A
Eg. Ethnicity . R indigenous
migrant access to capital than
people

less educated
indigenous people
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relation to using a specific innovation (see also Mudege et al., 2018).
Moreover, when designing innovation packages for certain social out-
comes, relevant dimensions of diversity should be considered when
determining the necessary components of the innovation package. Since
there are often multiple components in and to a package, different di-
mensions of diversity and segments may be relevant at the same time,
and thus intersectionality (Crenshaw, 2005) must be considered when
designing interventions for an at-risk focus population.

Different social categories of people, and intersectional profiles of
these different categories, influence how individuals and communities
will be impacted (or not). Innovation relevant dimensions of diversity
can be associated with three spheres.

- Access to resources needed to use the innovation: What re-
sources, including education and awareness, are required to use the
innovation? What social groups have access to these resources, and
which do not?

Individual level effects of the innovation on users and non-
users: What social groups have decision making power to use the
innovation? How will intra-household power dynamics shift? How
are risks distributed among household members?

Community level effects of the innovation on users and non-
users: What will the innovation being replacing, what group of
people will lose income? What groups of people will have power to
apply and change the innovation?

To understand and highlight specific relevant dimensions of diversity
within these three spheres, GenderUp poses a range of anticipatory
questions, as discussed below.

Relevant diversity may depend on the scaling objective —The relevance of
dimensions of diversity and associated segmentations of groups depends
on the eventual scaling objective (Sartas et al., 2020). It makes a dif-
ference whether new seed varieties are promoted mainly to boost food
production and reduce food insecurity in the cities, or whether they are
seen as an instrument to reduce poverty in rural areas. In the first
instance, scaling initiatives may be inclined to argue that it is less
relevant to anticipate the consequences and implications for resource-
poor farming households in rural communities, while clearly the dif-
ference between resource-poor and resource-rich cannot be ignored if
the scaling objective relates to poverty reduction. In either example, it is
possible that low-income women lose out because they do not have
access to credit, and these social inequities are exacerbated even though
the main scaling objectives are achieved. We hold the opinion that each
scaling initiative, especially when initiated in the public sector, should
be socially inclusive and should assess its objectives accordingly. A
responsible scaling approach needs to foster critical reflection on
whether the defined priorities and the trade-offs in scaling initiatives are
indeed justifiable (Woltering et al., 2019; Sanchez Rodriguez et al.,
2021).

Relevant diversity is communication related — Food system actors are
likely to differ regarding whether and how and through whom scaling
initiatives can get in touch with them (Leeuwis, 2004). Migrant farmers
may be part of different social networks than natives, and these groups
may be inclined to value and respect the views of other people in their
communities regarding the innovation at hand. Similarly, women
farmers may tend to visit different types of gatherings than men, tune in
to different radio programmers, or prefer altogether different media for
communication (Mudege et al., 2017). All this is relevant when it comes
to selecting intermediaries, partners or contact farmers, and for deciding
on which media and venues to use where and when. In essence, scaling
initiatives need to connect with different groups of farmers in different
ways if they want to raise their interest in an innovation and take sub-
sequent steps.

Relevant diversity may vary across time — What constitutes relevant
diversity may also depend on the time horizon that is considered. In the
early stages of a scaling trajectory, it may be useful to distinguish
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between men and women farmers because they face different constraints
in accessing the innovation, while at a later point in time (i.e., when the
innovation is actually used and implemented) it may be useful to
distinguish between farmers and farm-laborer’s who are affected
differently by the uptake of e.g., labor saving technologies. The massive
scaling of certain innovations (e.g., fertilizers or pesticides) may over a
longer time horizon result in negative consequences with regards to, for
instance, biodiversity or soil fertility. Certain community members may
experience / suffer more from these ecological consequences than others
because of their geographical location or their capacity to be resilient. In
addition, community members with more social power are likely to have
an increased ability to change or take ownership over the innovation
over time.

Overall, we see that there is no simple and single dimension of di-
versity or categorization into segments that bears relevance to innova-
tion in general. Instead, we must conclude that relevant diversity is
context specific, and shaped by the features of the innovation, innova-
tion package, communication networks, intervention goals and the time
horizon considered. This implies that multiple dimensions of diversity
and intersectionality must be first discovered and then acted-upon when
the aim is to strengthen and support responsible scaling. Current
frameworks and lines of questioning to support socially inclusive scaling
are not explicitly geared towards this discovery dimension and seem to
assume that it is more-or-less self-evident what groups are marginalized
and at-risk (Sanchez Rodriguez et al., 2021). Once relevant diversity has
been identified, it can be used to make existing scaling support ap-
proaches more sensitive to social differentiation. When used in combi-
nation with Scaling Readiness, for example, it becomes possible to
systematically identify innovation packages, bottlenecks and scaling
strategies that are specific to the groups that have been identified with
GenderUp (see Sartas et al., 2020).

2.4. Anticipatory Questions: Future-based discussions grounded in lessons
learned are critical to mitigating negative consequences

To become more responsible and effective (i.e., inclusive, responsive,
reflexive, and anticipatory) scaling initiatives need to consider relevant
diversity and social differentiation in society and consider possible and/
or likely consequences and implications of scaling for different inter-
sectional segments of people over time. Achieving this is a complex task,
and it is unrealistic to expect a detailed prediction of all potential con-
sequences and implications. Even with the best planning, societal de-
velopments are often capricious, emergent, and can be coincidental
(Leeuwis et al., 2021). As is the case with RRI we feel that it is important
to strengthen and support critical reflection and discussion on these
matters, and a key mechanism for doing so can be found in posing
anticipatory questions that stimulate a conversation about desirable
futures (MacNaghten, 2016). With the help of such conversations parties
involved can explore different perspectives, develop mutual under-
standing and common ground, and agree upon strategies, activities and
task divisions that contribute to responsible scaling.

GenderUp uses anticipatory questions to uncover relevant diversity,
anticipate possible and likely consequences, and offers practical guid-
ance to critically answer these questions when information is not known.
Relevant questions to enhance responsible scaling were identified
through literature reviews on the relation between gender, social dif-
ferentiation and agricultural innovation, and methods in which to
anticipate different outcomes (McGuire et al., 2022). The questions
posed as part of GenderUp invite reflection on how use of the core
innovation may be linked to resource requirements and access to re-
sources; practice change and household level implications; community
level consequences and distributional effects, and landscape level con-
sequences. These combined with possible information sources and
methods used to collect data, such as participatory rapid rural ap-
praisals, resource mapping and the Women’s Empowerment in Agri-
culture Index, generated literature grounded questions that GenderUp
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guides innovation teams through, to consider future outcomes.

In their effort to answer such questions, innovation teams can gather
additional knowledge and information, and insights gained are then
discussed and used to adapt their scaling strategies to become more
inclusive and effective and anticipate and prevent, as good as predict-
able, and mitigate negative consequences.

In sum, GenderUp is built on the concept that innovations are scaled
within systems, through scaling strategies that include several compo-
nents. How that innovation and the associated scaling strategy will
affect different groups of people differs. To mitigate unintended conse-
quences and ideally ensure that as many groups of different people as
possible have access to the benefits of an innovation, innovation teams
must think through the different dimensions of relevant diversity. They
need to come up with additional complementary innovations and miti-
gating activities for different segments of at-risk users and add these to
the scaling strategy. Fig. 2. below depicts the challenge of unequal ac-
cess to the benefits of an innovations, and how GenderUp can help
innovation teams arrive at a more responsible, effective scaling strategy.

3. GenderUp, conversational method for gender responsible
scaling

GenderUp is meant to be used by a team of people (usually a group of
ARA4D staff and key scaling partners) that have previously arrived at a
shared ambition to scale a particular (technical, nature-based or insti-
tutional) innovation, and which has an interest to reflect on the inclu-
siveness of their scaling initiative. GenderUp guides such innovation
teams to; i) identify relevant diversity and intersectionality among
intended innovation users from a social and gender perspective; and ii)
to create a more inclusive and gender responsive scaling strategy which
also anticipates foreseeable unintended (negative) consequences for
specific social groups and allows for their adequate mitigation. Spread
out over one to three workshops, it includes five distinct stages that
guides the innovation team through conversations, reflection exercises
and learning activities. This process is meant to be supported by a
GenderUp facilitator who has followed training on the use of the
method. The workshops can be held live or online, and the total time
invested in them amounts to about one full working day per participant.
The learning activities take the form of video-clips, live presentations of
slide-decks, and reflection questions.

GenderUp requires teams to consider their own positionality, and
during preparatory discussions with initiators it is strongly encouraged
that those participating in the GenderUp workshops constitute a diverse
team in terms of expertise and gender. Ideally, representatives from bio-
physical and social sciences should be equally represented as well as
partners that represent intended users and implementers of the inno-
vation to be scaled. Through the GenderUp journey innovation teams
may learn that they have a specific expertise missing from the conver-
sation, and thus can add new members and organizations to the effort
during this process. Learning and sensitization activities embedded in
the GenderUp journey focus on gender in agricultural systems, team
composition, relevant diversity, intersectionality, and mitigating activ-
ities. GenderUp recognizes that innovation team members may not have
considered gender issues and how gender may intersect with other social
dimensions exacerbating disadvantages in relation to the innovation.
The learning activities are designed with that in mind - they are short
and directed at raising awareness and stimulating discussions, rather
than at providing a comprehensive lecture on a particular issue. It is
assumed that completing a GenderUp journey may strengthen the ca-
pacities of the participating organizations to navigate responsible
scaling in other settings as well.

Fig. 3 highlights the flow of each stage and the guiding principles.
GenderUp is housed on a web-platform that guides a facilitator through
the different learning activities, a survey and facilitated discussions
using guiding questions and virtual collaboration boards. In case of a
face-to-face workshop the online collaboration boards can be turned into
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Fig. 2. GenderUp strives for more equitable scaling strategies.
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3.1. Stage 1: Defining the innovation and eliciting the current scaling

The objective of stage 1 is to understand the innovation that will be
scaled, the intended goals, and the current scaling strategy. This serves
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as a baseline against which the new, more socially inclusive and gender
responsible scaling strategy could be compared or evaluated at the end
of stage 4. At this stage, the innovation team provides information about
current partners within scaling activities and any complementary in-
novations already considered. Importantly, it also zooms in on the
context of the scaling project and what kind of activity the innovation
will be replacing. This centering around the innovation and scaling ac-
tivities allows the innovation team to make their -sometimes rather
implicit- thinking and assumptions about scaling explicit and will make
the team think about how the scaling strategy may affect the lives of
users and non-users.

The conversation in Stage 1 is facilitated with the help of two
interrelated collaboration boards. The questions posed and answered in
these boards are listed in Table 3; see Fig. 4 for an visual impression of a
board.

After the guided discussions, participants are offered learning ma-
terials about the relation between gender and innovation and the
importance of team composition. These sensitizations are deliberately
placed after eliciting the currently existing scaling strategy, so that we
maximize the chance that participants report what is currently in place.
Providing earlier guidance could amplify socially desirable or projective
answering of questions, which would reduce the value of using it as a
qualitative ‘baseline’ against which the team can mirror the adapted
scaling strategy that is developed later in Stage 4. However, it’s crucial
to introduce the team composition assessment early in the GenderUp
journey. This step helps innovation teams recognize the absence of
certain perspectives at the table. Being mindful of this is essential
because critical viewpoints or data may be overlooked if specific expert
groups or perspectives are not represented on the innovation team,
which can impact the outcomes of the GenderUp journey. In the end,
identifying the “right partners” who can complement any expertise or
perspective gaps should be a result of a revised scaling strategy.

3.2. Stage 2: Exploring relevant dimensions of diversity

The objective of stage 2 is to identify dimensions of relevant diversity
(see Table 2) that are important in achieving a particular scaling
outcome or that could negatively impact certain sub-groups in the short
or long run. At the start of Stage 2, the participants are offered several
learning materials on possible dimensions of diversity, the contextual
relevance of such dimensions and on intersectionality. To explore rele-
vant dimensions of diversity and intersections between them in their

Table 3
Questions posed in Stage 1 collaboration boards.

Stage 1a: Defining the innovation and scaling ambition

- What is the core innovation you are aiming to scale?

Describe which problem the innovation is solving.

Describe which development goals the innovation is contributing to.

What is the purpose of scaling? What ends do you aim to achieve?

Are there other innovations that you are promoting at the same time?

Describe the context where the innovation will be launched (social, geographical,

agricultural)

Describe what your innovation will replace.

- Describe on which scale you want to have an impact: in the community, regionally,
or nationally?

Stage 1b: The current scaling strategy

What is the core innovation you are aiming to scale? (copy from 1a)

What is the purpose of scaling? What ends do you aim to achieve? (copy from 1a)
What kind of training is planned and who is providing it?

Who is communicating the innovation and through what media?

What else are you doing so people can use your innovation?

- Which partners are you working with?

- How will end-users benefit from this innovation?

- Do you have specific users or beneficiaries in mind?
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particular case, the innovation team members are subsequently asked to
individually take a survey and then discuss the results as a team. The
questions in the survey are organized into four categorical blocks,
including what resources are needed to use the innovations and how
access to these may differ across segments of people. Subsequent blocks
focus on possible and likely consequences for different people as in-
dividuals and for the communities they live. For example, the questions
explore whether use of the innovation is likely to lead to an increased
labor burden for different groups of people, or whether it could shift the
balance of intra-household decision making power and access to re-
sources. By thinking through the innovation’s impact within a larger
community, users and non-users of the innovation are considered. The
results of the surveys are presented in several automatically generated
summary tables that can be accessed by the participants (see for a
fictitious example Table 4).

Stage 2 ends with a facilitated discussion of the survey results using a
next collaboration board (See Table 5). The survey results serve as an
entry point for the discussion about relevant dimensions rather than as a
fixed result.

3.3. Stage 3: Understanding implications of intersectionality

The objective of stage 3 is to deepen the discussion about relevant
diversity and to identify the specific categories and intersectional groups
that require special attention to enable responsible scaling. During this
process the innovation team identifies gender impacts and other inter-
sectionality that is relevant to use and access the benefits of the inno-
vation. Emerging from this stage are at-risk intersectional profiles of
people that the innovation team prioritizes to advance positive devel-
opment outcomes or mitigate negative impacts. For example, if wealth
has been identified as a dimension of diversity that is relevant to the use
of the innovation, then what group within that dimension is vulnerable
to not receiving access to the benefit of the innovation? And if the
conclusion is that a low-income group of people is at risk, how does the
risk or opportunity change at the experiential intersection of a low-
income woman. Stage 2 starts with a learning activity that deepens
the understanding of intersectionality, and provides examples on how
this may play out in agricultural settings. The discussion is then
continued with the help of a collaboration board. Table 6 provides the
questions that guide the conversation in this step, and Fig. 5 provides a
visual image.

3.4. Stage 4: Mitigating consequences and embracing opportunities

The objective of stage 4 is to create a revised scaling strategy that
considers what the innovation team has now identified as the most
relevant diversity and prioritized at-risk intersectional profiles. The
discussion is centred around preparing and planning to prevent, miti-
gate, or redirect the intervention strategy to enhance scaling and avoid
potentially harmful unintended consequences. Mitigation strategies may
include defining complementary innovations and measures as part of the
innovation package, additional partnerships, changes in team compo-
sition, wrap around programs, long-term education programs, etc. At the
end of stage 4, the innovation team has identified a more gender
responsible and socially inclusive scaling strategy.

Stage 4 starts with learning materials about the importance of
complementary changes and innovations that may be required to create
a responsible innovation package, and which thus should be part of a
responsible and equitable scaling strategy. This is followed by a facili-
tated discussion about how the original scaling strategy that was
formulated in Stage 1b may be adapted. The questions raised in the
collaboration board are presented in Table 7.

The last question posed in the collaboration board is meant to foster
reflection on whether the innovation can be scaled responsibly at all. If
the answer is ‘no’ for one or more intersectional groups the team may
discuss whether or not to abandon efforts to scale the particular
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Stage 1b: Currently existing Scaling Strategy

Fig. 4. Visual impression of online collaboration board Stage 1b: currently existing scaling strategy.

innovation altogether, and redirect the attention to more promising
innovations.

3.5. Stage 5: Integration into project management

The objective of stage 5 is to streamline GenderUp discussions and
new gender responsible scaling activities into the work plans and
management tools of the scaling project. In doing so the innovation team
identifies critical resources and partnerships that are necessary to ach-
ieve and enact the newly developed scaling strategy and make decisions
on concrete activities and task divisions. These discussions can be done
with a small group of innovation team leaders and the facilitator of
GenderUp and could take place a few weeks after the completion of
Stage 4.

In summary, GenderUp leads innovation teams to look at their
innovation through a new lens, one that considers differentiated expe-
riences of different groups of people. In doing so innovation teams gain
insight into how an innovation’s benefits are distributed (or not) among
potential innovation users. This allows the team to reflect on scaling
activities, rethink priorities, and to be more inclusive.

4. Early experiences with GenderUp pilots

Below we present how scaling strategies were adapted in two initial
pilots where GenderUp was used. In addition, we highlight some qual-
itative observations and feedback we received from participants about
insights they obtained regarding gender responsible scaling. The pro-
cess, discussions, and outcomes of the two pilots were documented in
detail through the online collaboration boards, and the facilitators
recorded observations and made notes about the discussions that
evolved. In addition, we organized discussions with the innovation
teams at several points during the GenderUp journey to reflect on the
process. The GenderUp creators initially served as facilitators during the
early implementations of GenderUp. However, in our pursuit of a
comprehensive understanding of GenderUp’s effectiveness, we deliber-
ately refrained from influencing the outcomes of the GenderUp
“journey” for innovation teams. To the best of our ability, we simply
provided guidance throughout the process, akin to the support offered
by a trained GenderUp facilitator. The adjustments in scaling strategy
emerged organically from the discussions among innovation teams
themselves. In any case, this should not be interpreted as a systematic
evaluation or assessment of GenderUp, but rather as early indications of
whether and how GenderUp may contribute. A rigorous assessment of
GenderUp should be conducted by an outside research team when more
cases are available.
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GenderUp was piloted in 2021-2022 with two innovation teams that
each participated in three online workshops of 3.5 h within a two-week
period. The first pilot was an innovation team focused on the ‘DryCard,’
a simple innovation used to determine whether agriculture products
have been dried enough for long-term storage. This scaling team of
entrepreneurs was producing and selling the DryCard for profit. The
second pilot was based at the CGIAR and was piloting a cassava ‘Flash
Dryer,” a more elaborate, medium sized machinery setup in a building
that is meant to dry large quantities of cassava relatively quickly to
produce high-quality cassava flour (Tran et al., 2022). The pilots were
recruited through the networks of the authors and agreed to function as
learning experience for the developers of GenderUp. The innovation
teams consisted of 7 to 8 AR4D project staff and partners and were
diverse in terms of expertise and gender.

4.1. Evolving scaling strategies

After the workshops, both innovation teams considered more and
different types of users, other than standard community archetypes and
specifically shifted their focus to ‘at-risk’ users. The ‘at-risk’ users con-
sisted of marginalized and non-users that had been left out of the initial
scaling strategies of both teams. When innovation teams realized that
this exclusion might contribute to exacerbating existing inequality, they
responded by incorporating mitigating activities and more user-specific
complimentary innovations into their strategy. As a result, the pilot
teams were both able to design more inclusive, gender-responsive and
responsible strategies. Table 8 below highlights the differences between
the innovation teams’ original scaling strategy and the improved strat-
egy proposed at the end of the GenderUp journey.

For instance, in the initial scaling strategy, both innovation teams
had plans for generic training that centered around how the innovation
worked and the benefits of using it, and a compilation of complimentary
innovations aimed at ‘users.” However, after considering relevant di-
versity and its intersection with gender, new strategies emerged. For
example, the DryCard innovation team identified low-income women as
an at-risk profile, as a result the innovation team re-imagined trainings
in regions where low-income women live, provide per diem to account
for time away from their work, and offer trainings in relevant languages.
This demonstrated an increased awareness of low-income women’s ex-
periences and the necessary complementary innovations to provide ac-
cess to the benefits of the DryCard. Additionally, when considering
women who do not have a lot of power within the household, the Dry-
Card team identified the need to also train men on their attitude towards
their partnerships with women. As they put it: “There should be trainings
for men too because sometimes they are the ones who put down their wives
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Table 4
Example of a summary table that presents the survey results, in this case about issues pertaining to access.

For each of the following resources selected, what are the social
dimensions that may impact access to that resource?

Land
Agricultural Inputs

Labor

Knowledge (education, literacy, ...
Market Linkages

Advice

Financial Resources

Utilities

Time Resources

Other Resources 1

® Wealth Status @ Education @ Ethnicity @ Land Ownership @ Marital Status @ Household Structure
® Religion @ Occupation(s) other than Farming @ Age Group @ Mobility @ Migrant Status @ Geography

@ People with Disabilites @ Gender Other Social Dimensions
and cause them not to have enough confidence to get involved in those in- Similarly, the Flash Dryer team identified unique constraints that
novations or anything else that can provide the women with more income. women might have. For instance, the team realized that women living
There should also be trainings for women on how to be more confident so that further away from the Flash Dryer unit would be less likely to benefit

they would stand up for themselves. ” from it because they would struggle to cover transport costs and to find

11
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Table 5
Questions posed in Stage 2 collaboration boards.

1. Ability to make use of an innovation
- What are the 3-5 most important resources (e.g. land, labour) that are required to
use the innovation? In case you mentioned other resources, which ones do you
mean?
- What social dimensions (e.g. wealth status, education, religion...) are most
influential in determining access to these 3-5 resources?
- For which of these dimensions does being a man or woman also make a significant
difference in whether or not one has access to these 3-5 resources?

2. Individual consequences of using the innovation
- What are the 3 most important potential consequences for individuals, according
to the survey results?
- What social dimensions (e.g. wealth status, education, religion...) are most
influential in determining which individuals may face positive or negative
consequences?
- Is there a difference in the way men and women experience the effects of these
dimensions?

3. Community benefits and consequences
- What are the 3 most important potential consequences at community level,
according to the survey results?
- What social dimensions (e.g. wealth status, education, religion...) are most
influential in determining who in the community may face positive or negative
consequences?
- Is there a difference in the way men and women experience the effects of these
dimensions?

Table 6
Questions posed in Stage 3 collaboration board.

Stage 3: understanding implications of intersectionality.

- PRIORITY DIMENSIONS: What are the 3 most important social dimensions that we
need to take into account in our further discussion?
For each dimension the following questions are asked:

- What segments of people within this social dimension may not be able to use or
benefit from the innovation or be likely to face negative consequences?

For which of these segments of people might other social dimensions (e.g. being a
man or a women) also make a significant difference in whether one is able to benefit
from the innovation, or face positive or negative consequences?

What are the negative (or positive) individual and/or community level
consequences for those who belong to the at-risk segments or intersectional groups?
(see Stage 2)

- What are the immediate causes of these consequences? What bottlenecks, norms or
interaction patterns play a role in limiting access or causing negative or positive
consequences?

Which segments or intersectional groups are most at-risk given the likelihood and
severity of the negative consequences that can emerge?

the time to travel back and forth. They noted differences in how intra-
household power dynamics would play a role in who could invest or
have control over the innovation. Importantly their notion of who the
innovation users were shifted from not only including direct users (the
entrepreneurs that can afford to buy and build the flash dryer) but also
including secondary innovation users: the farmers that supplied the flash
dryer with roots.

GenderUp guides teams through a process that helps identify at-risk
intersectional profiles (see Table 4). At-risk means that they are in
danger of being negatively impacted by the innovation or the scaling
process. “Intersectional” can in theory be countless elements of di-
versity. GenderUp facilitators aim for two dimensions, often an at-risk
dimension as it intersects with gender, and the innovation team can
choose what other elements of diversity are important and relevant to
each at-risk intersectional profile. Through the GenderUp process
innovation teams identify who is most at risk by considering what re-
sources are needed, and what changes could occur at the individual or
community level. The above are examples of how innovation teams
responded to the at-risk intersectional profiles that emerged through this
process.

Originally, the GenderUp journey was completed by the end of stage
4. Our assumption was that innovation teams would implement their
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new strategy autonomously. Implementing an inclusive, gender-
responsive and responsible scaling strategy proved difficult however
and therefore, based on feedback from the pilot teams, a fifth “Inte-
gration” stage was added to the GenderUp journey. In this stage, the
innovation teams, with the support from the facilitator, develop an
actionable plan with which to exit GenderUp.

In both cases, resources to broaden the scaling strategy to be more
inclusive were limited. Additionally, it became apparent that several
vulnerable groups did not stand to benefit from the innovation, due to
structural barriers including socio-cultural norms. This led to broader
conversations among the innovation teams around the gendered dif-
ferences in a landscape, and whether the innovation and/or the scaling
activities had enough scope and resources to take on broad-level social
transformation. Innovation teams had to confront how gendered, or
otherwise socially differentiated, the benefit of an innovation was. There
were honest realizations among team members that some groups of
people would still be left behind, considering the innovation’s limita-
tions and the project’s limited resources to include mitigating activities
so that marginalized populations could access the benefit of the
innovation.

4.2. Observations and feedback from team members about their
perspective on gender responsible scaling

As part of the GenderUp process the innovation teams were being
introduced to new concepts concerning gender responsible scaling, such
as intersectionality, relevant diversity, complementary innovations and
mitigation strategies. Below we report and reflect on some typical
statements and comments that we recorded as part of the process, or in
response to explicit requests for feedback by the facilitators.

Some insights captured were very straightforward, such as, “I have
gained more knowledge about gender inequalities in the use of innovations.
Agricultural innovations can transform gender relations in negative & positive
ways.” Other innovation team members integrated this new knowledge
and applied it to their innovation and expressed the difficulty of putting
in practice these new insights. One innovation team member noted: “We
work in a resource-limited environment, sadly. Shifting resources to these
keystone technologies to ensure gender responsible scaling will have down-
stream effects. Gender and socially marginalized groups should be considered
in all scaling endeavors, but in those instances where resources may limit
outreach to at risk groups, an expert is needed to consider gender and socially
marginalized groups. A neutral, or male dominated approach to scaling
would have broad ramifications and consequences.”

In each case, the discussion between team members, instigated
through learning activities and facilitated questions, seemed to be the
most effective mechanism in fostering new insights. The learning ac-
tivities and (survey) questions appeared instrumental in evoking these
discussions. Observations indicate that the time and resources that
innovation teams dedicated to thinking through gendered components
of their innovation and scaling strategy allowed team members with
biophysical and social science backgrounds to better understand and
engage with one another. This may have contributed to a more nuanced
understanding of gender and social inclusion and greater recognition of
the complicated nature of social experiences, and the importance of
considering and incorporating these nuances into scaling strategies for
effective development outcomes. While it is too early to know if these
teams followed through with their new gender responsible scaling plans,
the depth of the conversations coupled with the application of the
gender concepts provided hope that innovation teams will be able to
integrate this new knowledge more routinely in their scaling pursuits.

5. Analysis and discussion
Below, based on the piloting process, several preliminary observa-

tions are highlighted regarding the gender responsive and socially in-
clusive scaling ambitions that GenderUp stresses.
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PRIORITY DIMENSIONS What segments of people within this
social dimension may not be able
to use or benefit from the innovation,
or be likely to face negative

consequences?

What are the 3 most important soclal
dimensions that we need to take into
account In our further discussion?

Priority dimension 1

Priority dimension 2

Priority dimension 3

Agricultural Systems 215 (2024) 103866

For which of these segments of people
might other soclal dimensions (e.g. being
a man or woman) also make a significant

difference in whether one s able to
benefit from the Innovation, or face
negative or positive consequences?

What are the negative (or positive) individual and/or community level consequences for
those that belong to the at-risk segments or Intersectional groups? (see stage 2)

Individual level consequences

Community level consequences

Fig. 5. Visual impression of (part of) online collaboration board Stage 3: Understanding implications of intersectionality.

Table 7
Questions posed in Stage 4 collaboration board.

Stage 4: Mitigating consequences and embracing opportunities: your adapted scaling
strategy
What are the segments / intersectional groups to which we will pay special attention
when adapting our scaling strategy?

For each segment / intersectional group the following questions are asked:

- What risks or negative consequences need to be mitigated for this group? What
positive consequences can be promoted for them? (see Stage 3)

- What needs to be changed in the training plan?

How should communication strategies and media-use be changed?

What arrangements (i.e. complementary innovations) need to be in place (a) to

foster access to relevant resources, and/or (b) to mitigate risks or ensure positive

consequences?

What new partnerships do we need to established in view of our changing scaling

strategy?

Is it possible and realistic to expect that scaling has positive consequences for this

group of people?

Systemic issues: One of the prominent and challenging realizations
for the pilot innovation teams was that their innovation, which may
scale well within a certain context for certain people, may uninten-
tionally underscore or exacerbate social inequities. This is often true as
those with power and resources within a community can afford taking
risk and ultimately benefit from innovation. Developing complementary
innovations or mitigating activities to undo or work around the sys-
tematic and structural inequities within the social landscape is daunting
- and oftentimes not (fully) feasible within the boundaries, mandates,
and available budgets that innovation teams are confronted with. Our
early experiences indicate that teams found it difficult to determine who
should be responsible for mitigating activities. Some stakeholders, such
as private sector, may feel they are not responsible for this. Socially
motivated groups, such as NGOs, may not have the resources. Those
with the most resources, such as policy makers, tend to have a myriad of
competing interests. Thus, it may be particularly challenging, or
impossible, to simply ‘re-package’ innovations to make them more in-
clusive, once the innovation has been developed or introduced without
prior consideration of these social groups.

Navigating systems thinking for social transformation: Given the
above reflection on systemic challenges, developing and designing in-
novations from the start with the intention to achieve social trans-
formations that benefit marginalized groups may be a more direct path
to meaningful social change. This strategy requires innovation teams to
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maintain focus on high-level social goals concerning gender and social
equity from the beginning on an innovation development process.
GenderUp is based on a systems perspective, thinking in terms of
packages and making existing innovations more transformative. How-
ever, by taking existing innovations as the point of departure, the risk is
that the proposed innovations may simply reproduce current social in-
equities. That is, scaling innovation for social transformation must
navigate a tension between innovating to disrupt the current social and
cultural landscape; and scaling that adapts to the existing context and
strives to enhance the prospects for marginalized groups by stretching
some of the contextual boundaries.

This is a tension in the set-up and rationale of GenderUp, that is
arguably reflective of the context in which it has been developed,
notably the CGIAR research establishment that needs to demonstrate
impact to donors that often have a strong belief in scaling of technolo-
gies as part of market-based development pathways (see Cummings
et al., 2022; Leeuwis et al., 2018). Even so, there is no solid reason to
assume that the scaling of innovations that have been developed from
the start with transformative ambitions will not be accompanied by
unanticipated effects and unequal opportunities to benefit. Thus, Gen-
derUp can potentially be a useful method to enhance the conversation
about social differentiation in projects and programs to be used at
different stages of their execution.

Integrating gender and social awareness: Our first pilots indicate
that GenderUp may push boundaries in the sense that innovation teams
became aware of the limitations of their current ambition and strategy,
but these experiences also suggest that GenderUp cannot immediately
alter the status quo logic within which such teams work. One might
assume that the earlier a gender and socially inclusive lens is applied the
better and more cost-effective resources, partners, iterative processes,
and project plans can support the distribution of the innovation’s ben-
efits. Additionally, the earlier a gender-lens is applied the more open
innovation teams may be to choosing a different innovation that ach-
ieves the same development goal but is more socially inclusive. Broader
experiences with AR4D organizations suggest that innovation teams can
become dedicated to particular innovation, particularly after years of
resources spent working on them, which can make it difficult to re-direct
despite new information. In summary, it is likely that the stage at which
GenderUp (or another social reflection method) is applied will affect
how successful an innovation team can be in achieving their social goals
and/or not causing harm to already marginalized populations.

Scaling team’s composition matters: Being gender aware and
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Table 8

Shift in scaling initiatives from baseline to adapted scaling strategy in Case 1 and 2.

Agricultural Systems 215 (2024) 103866

Scaling components

DryCard baseline scaling
strategy

DryCard mitigated scaling
strategy

Flash Dryer baseline scaling strategy

Flash Dryer mitigated scaling Strategy

Purpose for scaling

Original intended
users /adjusted at-
risk profiles

Resources needed to
use innovation

Training

Media /
communication
methods

Other
complementary
innovations

Improved nutrition, increased
income

Farmers that produce for the
market

Hermetic storage bags, glass
jars

Benefits of the Innovation and
why is it important

Printing of training materials;
extension officers; agro-dealers

Bundle innovation with other
dry chain technologies, more
demonstration on how
innovation and marketing can

Equitable distribution of
increased incomes

Rural, low-income women who
may not have decision making
power in their homes

Pictural dry card instead of
written text

Trainings for men and women on
household dynamics, build
confidence of both parties to use
DryCard; Trainings in appropriate
regional language

Use (relevant) cooperatives, who
can help recruit relevant groups of
people

Decision trees for producers;
Follow-up curriculum; Evaluation
of curriculum and success of
training for women

Yield and income

Engineers and cassava aggregators

Credit system to purchase necessary
inputs

Engineering/technical training
needed to ensure smooth running of
machine/factory.

Virtual workshop with general public
(stakeholders/decision-makers) to
discuss the cassava value chain in
general, and how this technology can
improve the value chain

Market products as socially inclusive
/ building communities

Equitable access to the benefits of the
flash dryer

Producers who are rural, low-income
women who may not have high-level of
cassava expertise

Increase awareness about available
government subsidies for inputs; Increase
awareness about the distribution of
improved varieties; access to credit
through innovative means (contract
farming)

Training when women are available and
in an accessible location (in terms of care
work, space, and proximity); Training
focused on skills necessary to understand
and implement quality standards. (e.g.
don’t just teach quality standards, teach
how to use moisture measurements, how
to store appropriately)

Radio ads, using existing trade and media
outlets, partnering with micro-finance
institutions and other NGOs.

Women farmer-to-women farmer training
- including quality standard certificates of
completion; Subsidies for complementary
inputs through government programs;

work.

connect/partner with local NGOs that
have experience working with some of
the poorest households, and particularly
women

socially inclusive means being willing to think through challenging
questions with not-exact answers. GenderUp provides a methodology to
systematically think through questions about a group of people that
many on the innovation team might not identify with. In this context it is
likely that the rigor in conversations towards an informed understanding
of the possible negative consequences or challenges to experiencing the
benefit of an innovation is dependent on the experiences and expertise of
participants. As a result, GenderUp puts a premium on who is at the table
for these discussions. In connection with this, team dynamics and out-
comes (i.e., the gender informed scaling strategy) may well be affected
by possible power relationships related to different disciplines, gender,
backgrounds and positions of the team members.

This stresses the need to invest time and effort in assuring that a
representative team is chosen to participate in the GenderUp sessions.
An existing team that presents itself will have to be extended or
recomposed to allow GenderUp to bring out optimal insights, and extra
effort may be needed to identify stakeholders and experts knowledge-
able on the country or region a scaling team operates in, to join the team.
Bringing together a transdisciplinary team however does not guarantee
success as they have to engage with each other in a meaningful and non-
hierarchical way (Phillips, 2017), hence the need for a GenderUp
facilitator trained in creating such an interactive environment.

In connection with team composition, it is relevant to note that po-
tential end-users or indirectly affected groups were not represented in
the early GenderUp pilots. At the same time, it is clear that tapping into
their perspectives and experiences would be relevant, also because the
first experiences with GenderUp make clear that current team members
cannot always answer all questions posed in the GenderUp process.
Thus, GenderUp serves to articulate what the team members do not yet
know about how and what social differentiation matters in their scaling
context. Such knowledge gaps could be remedied in part by direct
involvement of potential users, or by building in an extra step and period
of information collection halfway through the process.
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Prospects in development and evaluation: GenderUp is currently
tailored to innovation teams that already have a specific innovation that
they feel is worth scaling. In future work, we want to expand the method
to include agenda and priority setting for research and innovation
design. GenderUp could be restructured to be used at the onset of an
innovation team’s endeavor, that is, in the initial scaling phase where
aspirational and desired outcomes and corresponding innovations are
defined, chosen and created in order to foster more socially equitable
outcomes.

The lines of questioning and exploration in GenderUp are currently
geared towards farm-level innovations, but the pilots indicate that
innovation packages may well involve other elements and users such as
non-rural actors. Moreover, there exist numerous innovations that are
directed at different types of end-users than farmers (e.g. local food
processers), even though farmers are eventually supposed to benefit as
well. The initial experiences with GenderUp suggest that the way in
which questions are phrased may need to be adapted to the different
types of end-users involved, and we strive to incorporate this complexity
in a more systematic way in the future.

GenderUp has received promising feedback in its initial pilots.
However, to gain a comprehensive understanding of its impact on a
larger scale, more thorough testing is required. For example, there is a
need for more substantial evidence to confirm that the tool can effec-
tively influence innovation teams to avoid negative consequences for
marginalized populations over extended periods. In the short term,
GenderUp should strive to demonstrate its capacity to influence scaling
plans and prompt innovation teams to adjust their strategies accordingly
for implementation. Conducting a greater variety of case-studies will
also allow for a rigorous assessment of whether the conversational
method does indeed contribute to redirecting scaling trajectories to-
wards greater inclusiveness, and of how the GenderUp process can be
improved. Additionally, while we have so far piloted GenderUp in
projects that involved outside intervention and funding, more
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experience should be obtained in the field and with community-led-
grassroots innovation development.

To enable the more widespread use of GenderUp several facilitators’
trainings have been conducted, and there are plans to translate the web-
based facilitator guide and materials in other languages. GenderUp is
also useful as combined with other scaling tools, such as Scaling Read-
iness or the Scaling Scan. GenderUp, as noted previously, was created in
response to a lack of gender or other relevant social differences present
in other scaling tools. Thus, GenderUp should be used with these tools to
enable innovation teams to avoid unintended consequences for
marginalized populations. Considering this, as Scaling Readiness ex-
pands within the CGIAR in its current format as the Innovation Platform
for Scaling Readiness (Kangethe et al., 2023), GenderUp can similarly
extend with its presence throughout the system.

6. Conclusion

Innovation is critical to achieve development goals that are focused
on social transformation, and scaling of innovation that aims to improve
livelihoods of key populations is essential to realize these development
outcomes. While many innovations exist within the AR4D space, and
scaling tools are available to help researchers and practitioners assess
and strategize their increased use, very few tools assist researchers in
understanding the distributed effects of an innovation. GenderUp re-
sponds to this gap and has been designed to support initiatives in making
their scaling efforts more inclusive and responsible.

Early experiences with two GenderUp pilots provide indications that
facilitated learning activities and conversations can support the actual
development of more inclusive scaling strategies. Through more
awareness and acknowledgment of differentiated experiences on access
to innovations and distribution of benefits, innovation teams were able
to identify vulnerable groups and unintended outcomes and come up
with possible complementary innovations and mitigating strategies to-
wards more responsible scaling.

The first experiences with GenderUp suggest that the method can
invokes meaningful discussion and reflection on how innovations may
help or hinder certain groups. This can trigger innovation teams to
consider different and specifically marginalized users that would
otherwise be left out under their current scaling strategy — thus exac-
erbating inequities within the cultural landscape. In the pilots, such
realizations resulted in new priority, at-risk intersectional profiles, and
strategies to reach them. Thus, the conversational method seems to have
potential to add value to existing scaling support methods that tend to be
blind for gender and social differentiation. At the same time, it effec-
tively complements existing conversational approaches to responsible
research and innovation that tend to be used in upstream techno science,
enabling us to have meaningful discussions about responsible scaling.
Our experience suggests that it may be useful to include elements of
upstream responsible innovation into GenderUp to ensure gender
responsible development of agricultural innovations at an earlier stage
in AR4D activity. This could help avoid that GenderUp is used only for
innovations that have poor transformative potential to begin with. Thus,
further research should be conducted to understand the usefulness of
GenderUp in the development of innovations for social equity and for
enhancing the conversation around innovation initiatives taken by
grassroots organizations.

The process of developing GenderUp has highlighted a significant
need for AR4D organizations and managers to pay closer attention to
social differentiation in how they choose and scale innovation. As a
‘development’ community we are tasked with a significant re-
sponsibility to make progress on social experiences, whether it be
increased nutrition, income, or empowerment. If we continue to leave
the social aspects out of the data we use to provide solutions to these
social issues, we will continue to fall short of achieving socially driven
SDGs. GenderUp when integrated and used early enough can be an
important way to proritize and target specific users and can be marketed
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to donors as a way to provide a realistic overview where to invest for
maximal social impact. GenderUp reports can therefore act as a succinct
or summarized version of a gap analysis, especially in a context where
the CGIAR stresses social impact through the five impact areas that they
prioritised: poverty reduction, food and nutrition security, gender and
youth inclusion, climate adaptation and environmental protection
(CGIAR System Organization, 2021; Donovan et al., 2022).
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