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A B S T R A C T

Women are heavily involved in aquaculture, but their gendered knowledge and expertise continues to be ignored 
in the process of innovation and technological development. Since women’s participation is crucial in promoting 
more extensive and sustainable aquaculture, this paper presents a gender monitoring schema for aquaculture to 
allow for women’s meaningful participation. A review of current MEL systems, particularly in aquaculture, found 
that the plethora of gender indicators and MEL frameworks do not adequately capture the dynamics of changes in 
gender roles and relations. Given that shifts in gender relations can be subtle, the change process is crucial to 
capture so that the MEL process can further accelerate these shifts within the lifetime of the project itself. Noting 
that women’s important role in extensive and sustainable aquaculture, for e.g., nature-based solutions (NbS), the 
MEL process focusing on NbS aquaculture has been developed. Three agentic processes (awareness, images of 
change, and agency) and two environmental processes (attitudes towards NbS practices and climate change) 
have been identified as the key domains for the proposed gender monitoring schema to capture the process of 
change towards gender equality in the context of climate change.

1. Introduction

Women perform up to 80 % of all aquaculture activities depending 
on the location and type of enterprise. But despite their significant 
contributions, women’s participation in aquaculture is frequently un
recognized and underappreciated (Weeratunge-Starklof and Pant, 2011; 
Gopal et al., 2020; Ferrer et al., 2017). Although it is now common 
practice to incorporate gender into aquaculture projects, gender trans
formation in fisheries and aquaculture is yet to make headway (Cole 
et al., 2020). Using health projects as an example, Pederson et al. (2015)
noted that the spectrum of treatment of gender issues in projects can be: 
gender unequal (perpetuating gender inequalities); gender blind 
(ignoring gender issues); gender sensitive (acknowledging the issues but 

not addressing gender inequalities); gender specific (acknowledging the 
issues and considering women and men’s needs); through to gender 
transformative (addressing the causes of gender inequality and trans
forming gender norms and relations). Fisheries and aquaculture projects 
are often framed from a gender-sensitive perspective. The primary 
purpose of projects is typically to increase fish production through 
capture or culture practices that are predominantly identified as men’s 
work (Aregu et al., 2017; Brugere et al., 2001). Women’s participation in 
less intensive aquaculture is well-established (Veliu et al., 2009). 
However, this participation is perceived as a sign that women are not 
serious aquaculturists; and hence has not been used to its full potential 
to empower women (Brugere et al., 2001; Kusakabe, 2003).

Several gender analysis frameworks and monitoring indicators 
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capture gender relations in communities and projects but challenges 
have been reported in documenting gender relations during the Moni
toring, Evaluation, and Learning (MEL) process. The MEL frameworks 
themselves might be gender-blind. They might be focusing on the 
outcome and are hence unable to capture the subtle changes in gender 
relations. Even with the use of gender-sensitive frameworks, monitoring 
and evaluation officers may lack the necessary training and skills to 
identify the subtle shifts in gender equality.

This paper explores gender-transformative MEL, which may serve as 
a feedback mechanism for incorporating gender perspectives into proj
ect implementation and learning. In the following sections, literature on 
gender issues in aquaculture as well as existing MEL schemes are 
reviewed to identify what has been achieved in terms of gender inte
gration and making aquaculture gender-transformative. Based on the 
review, this paper reflects on the gaps and missing elements in current 
efforts to achieve gender responsiveness and inclusivity in MEL of 
aquaculture projects. Capturing the process of change was identified as a 
key missing element, and therefore, the significance of documenting the 
process of change is presented followed by a gender monitoring schema 
that will be helpful in capturing subtle changes in the field during 
project implementation. The main goal of the paper is to present the 
prototype gender monitoring schema as a step towards the goal of 
making aquaculture more gender-transformative, and thus sustainable.

In our effort to develop a gender MEL schema, this paper focuses on 
sustainable aquaculture, especially on nature-based solutions in aqua
culture. In response to environmental and social challenges due to 
commercial aquaculture being practiced globally (Perera et al., 2024), 
initiatives to shift away from intensive aquaculture towards more 
nature-based solutions (NbS) are taking place. Nature-based solutions, 
according to the definition of United Nations Environment Assembly of 
the United Nations Environment Programme (UNEP Environment As
sembly, 2022:2) are “actions to protect, sustainably manage, and restore 
natural and modified ecosystems that address societal challenges 
effectively and adaptively, simultaneously benefiting people and na
ture”. Small-scale extensive aquaculture is often considered a form of 
NbS aquaculture. Women’s participation is especially noted in such 
nature-based aquaculture (Le Gouvello et al., 2022). IUCN’s global 
standard for Nature-based solutions (NbS) have 8 criteria: NbS effec
tively address societal challenges; design of NbS informed by scale; NbS 
result in a net gain to biodiversity and ecosystem integrity; NbS are 
economically viable; NbS are based on inclusive, transparent, and 
empowering governance processes; NbS equitably balance trade-offs 
between the achievement of their primary goals and the continued 
provision of multiple benefits; NbS are managed adaptively, based on 
evidence; NbS are sustainable and mainstreamed within an appropriate 
jurisdictional context (Le Gouvello et al., 2023). Such a holistic view 
would be helpful in the development of gender monitoring schema that 
look not only at the production side of aquaculture but also how it im
pacts gender norms and relations.

2. Gender issues in nature-based solutions in aquaculture

In small-scale extensive aquaculture, women are mainly involved in 
household-based low-technology aquaculture under traditional patterns 
of ownership, rights, and power within the family and community 
(Galappaththi et al., 2022; Kruijssen et al., 2018). Researchers have 
noted that women do not have access to financial resources or extension 
services (Adam and Njogu, 2023). Men’s knowledge of technological 
advancements is considered more important and given priority over 
traditional knowledge, while women’s knowledge that is developed 
through their gendered roles in livelihood and care activities, specif
ically regarding the micro-environment around their homestead, is 
ignored (Kusakabe and Thongprasert, 2022). Subsequently, women are 
considered less knowledgeable, and hence they have weaker decision- 
making power than men in the household and in the community 
(Brugere et al., 2001).

Gender norms have a direct impact on women’s roles in aquaculture, 
as well as their roles in the home and community. Gender norms also 
shape how women’s roles are perceived and valued by their employers, 
business networks, families, and communities (Aregu et al., 2017). 
Women typically handle everyday maintenance duties like feeding in 
home-based aquaculture, while men handle infrastructure building, 
stocking, and harvesting. However, men are viewed as the pond’s pro
prietors due to traditional practices of ownership over land and water 
resources, while women are viewed as assistants. Therefore, activities 
like feeding are seen as an extension of women’s domestic duties, even 
when feeding is the key to the success of aquaculture (Ferrer et al., 
2017). Men, however, are perceived to have the authority to make de
cisions and manage income from aquaculture (Kruijssen et al., 2018; 
Kusakabe and Thongprasert, 2022). Women are not only excluded from 
decision-making, they are also expected to handle any increase in 
aquaculture workload, in addition to their already demanding workload 
of reproductive work and farming (Veliu et al., 2009). Women are more 
likely to have larger roles in small-scale aquaculture than medium- and 
large-scale enterprises.

Household duties and unpaid care work at the community and 
household levels are viewed as women’s primary responsibilities. These 
responsibilities directly affect women. They restrict participation in 
aquaculture, mobility in markets and business networks and access to 
essential training and services. In some regions, cultural norms that 
dictate women should keep to themselves and/or avoid “other” men are 
still very strong (Quisumbing and Kumar, 2011). Cultural conventions 
and gender roles create strong barriers to women’s participation in 
aquaculture and economic opportunities as well as their negotiating 
power in the family and community (Harper et al., 2013; Kruijssen et al., 
2018; Weeratunge et al., 2010; Islam et al., 2021). Cultural barriers turn 
into economic barriers which in turn shape the kind of aquaculture that 
is practiced and limit women from exercising the knowledge and skills.

Women and men have different experiences and observations as a 
result of the gender-based division of labor in the home, on the farm and 
in society. Such differences lead to varied knowledge. Development 
organizations, scientific communities, and governments frequently 
support new technologies that are developed without the participation 
of women from the communities and are primarily distributed to men 
because women’s knowledge is not acknowledged (Nmeregini et al., 
2020; Adam and Njogu, 2023). Extension strategies change once 
women’s knowledge or cultural obstacles are acknowledged. For 
example, noting the limitations due to women’s mobility and household 
responsibilities, aquaculture in homesteads using plastic tanks has been 
recognized to guarantee that women maintain control over their earn
ings and produce while balancing their reproductive responsibilities 
(Adam and Njogu, 2023; Gbigbi, 2021). When technologies are 
disseminated through women’s groups, women’s assets increase more 
relative to those of men (Quisumbing and Kumar, 2011).

3. Gender in monitoring, evaluation and learning frameworks

MEL frameworks are conceptual structures that guide how in
terventions should be monitored and their effects assessed. Gender 
integration processes range from basic checklists to full integration 
guided by participatory approaches with affected women. It considers 
how gender interacts with other forms of inequality, such as age, sexual 
orientation, and race. However, gender transformative approaches in 
MEL frameworks and tools in the aquaculture sector remain scarce 
(Phillips et al., 2016; Satapornvanit et al., 2016; Gonzalez Parrao et al., 
2021).

For MEL to be inclusive, comprehensive, and adaptable, the in
teractions and procedures must be gender transformative. Since the 
divergent viewpoints of several stakeholders may impact on the gover
nance of aquaculture systems (Nagel et al., 2024), women’s viewpoints 
must be incorporated into and/or articulated in the process of aqua
culture development. Inclusion of women’s views influences how 
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aquaculture operations are conducted and policies are formulated, 
which in turn impact on women aquaculturists as well.

We have identified three primary categories of existing gender- 
transformative MEL techniques/schema: 

1. Indicator-based MEL
2. Concept-based MEL
3. Story-based MEL

These are not mutually exclusive. These three categories of gender- 
transformative MEL approaches are discussed in the section that fol
lows. We will refer to the use in fisheries and aquaculture wherever 
relevant. However, little work has been done for gender-transformative 
MEL in aquaculture. Section 4 examines the shortcomings of current 
MEL systems and suggests a way forward.

3.1. Indicator-based approaches to gender-transformative MEL

In 1995, the Beijing Platform for Action (BPFA) called for developing 
“gender-sensitive databases, information, and monitoring systems.” The 
development of gender indicators has been remarkable in terms of 
quantity and quality. Gender indicators are powerful tools to show the 
progress towards gender equality in both policies and projects. These 
indicators have captured gender inequality in a range of areas including 
economic empowerment, political empowerment, bodies, and sexual
ities. In the field of agriculture, the Women’s Empowerment in Agri
culture Index (WEAI) is a significant development that allows for direct 
measurement of women’s empowerment in agriculture through in
dicators derived from household surveys of women and men. The WEAI 
assesses the roles and degree of women’s involvement in agriculture in 
five areas of empowerment: leadership, time, resources, incomes, and 
production (Alkire et al., 2013). Since its creation, WEAI has been used 
or modified by numerous organizations and sectors in over 50 countries. 
Project-WEAI (Pro-WEAI), Abbreviated WEAI (A-WEAI), and Pro-WEAI 
for Market Inclusion (pro-WEAI+MI) are some variations of WEAI 
(IFPRI, 2020).

Pro-WEAI is designed for evaluating agricultural development pro
jects. It includes new indicators, such as freedom of movement and at
titudes about intimate partner violence (IPV) against women (Yount 
et al., 2019; Malapit et al., 2019). Pro-WEAI is effective in its ability to 
detect project impacts on women’s empowerment across multiple di
mensions, for being well grounded in both empirical research and the
ory, and for enabling standardised assessment of women’s 
empowerment (Seymour et al., 2023). It comprises both qualitative and 
quantitative information, and is made up of 10 indicators that measures 
intrinsic agency (autonomy of income, self-efficacy, attitudes about IPV 
against women, respect among household members), instrumental 
agency (input into productive decisions, ownership of land and other 
assets, control over use of income, access to and decisions on financial 
services, work balance, visiting important locations), and collective 
agency (group membership, membership in influential groups) (Malapit 
et al., 2019).

WEAI and pro-WEAI were further adapted to fisheries with the 
Women’s Empowerment in Fisheries and Aquaculture Index (WEFI and 
pro-WEFI) (McDougall et al., 2021). Pro-WEFI followed the same in
dicators as Pro-WEAI but changed some to reflect the special context of 
fisheries, such as including pond and gleaning area in the ownership of 
assets to assess instrumental agency. Pro-WEFI has been used in per
formance monitoring within WorldFish projects. Adam et al. (2025)
used Pro-WEFI to measure women’s empowerment in aquaculture in 
northwestern Bangladesh and argued the usefulness in identifying the 
domains in which gender inequality is evident. Ragsdale et al. (2022)
used WEFI in their analysis of fisheries value chains in Zambia but 
incorporated a scale on gender attitudes, showing how attitudinal 
change often precedes behavioural change.

Although indicators are a useful tool to measure social changes, they 

have some limitations. Noting that pro-WEFI has both quantitative and 
qualitative indicators, there is a tendency that the quantitative in
dicators tend to be highlighted more, since they are easier to record. 
Quisumbing et al. (2022) identified the limitations of quantitative an
alyses, while qualitative analysis provided more nuance and insight. The 
importance of integrated qualitative and quantitative research methods 
with mixed methods research is also emphasized to contextualize the 
scores (Malapit et al., 2019). Malapit et al. (2019) also emphasized the 
importance of measuring not only empowerment in agricultural devel
opment projects but also the projects’ impacts on women’s empower
ment in other economic and social domains, such as savings and 
borrowing, household activities, and increased freedom of movement in 
public space. Other challenges include the need for highly skilled in
terviewers (Waid et al., 2022), the length of interviews and loss of nu
ances following translation of terms into local languages. The challenges 
require that the surveys be made simpler, shorter, and easy to integrate 
with other surveys (Seymour et al., 2023).

3.2. Concept-based MEL

Some MEL frameworks present general concepts to be considered 
while maintaining the framework’s adaptability to local circumstances. 
For example, people’s ideas for change within social structures and 
norms are the main emphasis of CARE’s gender-transformation strategy, 
which aims to comprehend the goals and experiences of change by 
varied actors (Hillenbrand et al., 2015; CARE, 2017; Lau et al., 2021). 
Change is viewed as a process and MEL monitors the process of change 
to some extent and allows for the reporting of minor, gradual changes 
through using instruments such as progress markers and outcome 
mapping in social gender analysis. In contrast to indicators, progress 
markers describe a behavior rather than a change in state, and hence, 
can be modified during implementation, and take unintended conse
quences into account.

Specifically, for the coastal fisheries and aquaculture sector, Barclay 
et al. (2021) provide a thorough guide for gender equity assessment, 
including a general understanding of gender and social inclusion, and 
basic tools to carry out Gender Equality and Social Inclusion (GESI) 
assessments to be used as part of the MEL process. Arenas and Lentisco 
(2011) and USAID SUFIA, 2022 field manuals provide guidance on 
integrating gender into small-scale fisheries development projects. The 
approaches of these manuals are multi-dimensional (rights, opportu
nities, value, situation, agency) and multi-level, and give critical guid
ance at each stage of a project’s lifecycle, including MEL. Although 
concept-based MEL is more flexible and can accommodate more 
nuance than the indicator-based approach, the overall conceptual 
framework is decided by the project managers and not the women 
themselves, making it less capable of accommodating unexpected out
comes and developments. The above literature is focused on fisheries 
and fisheries management and less on aquaculture. Hence adapting the 
frameworks to aquaculture still remains to be done.

3.3. Story-based monitoring

There are MEL schemes that rely on people’s stories and offer more 
flexible methods than the concept-based approaches. Among the tech
niques that have been employed by researchers are the Participatory 
Narrative Inquiry (PNI), the Narrative Assessment methodology, and 
Most Significant Change (Zucchini et al., 2022; van Wessel, 2018; Dart 
and Davies, 2003). Reflexivity and cultural responsiveness have been 
flagged as critical elements (Kelly et al., 2021; Rogers et al., 2018a, 
2018b). Reflexivity is defined as a set of continuous, collaborative, and 
multifaceted practices through which researchers self-consciously 
critique, appraise, and evaluate how their own subjectivity and 
context influence the research processes (Olmos-Vega et al., 2023).

Most Significant Change (MSC) is a technique for collecting quali
tative data on changes occurring with program participants and 
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stakeholders in an inclusive and participatory manner (Davies and Dart, 
2005). By using a storytelling approach, which is a traditional cultural 
artifact in many communities, people are able to narrate rich and 
complex stories in their own terms. It is engaging and can unearth un
expected findings. Different stakeholders and participants work together 
to select the most significant story and explain why they have selected 
them. There is feedback in the end where stakeholders and participants 
confirm that their voices are heard and valued. MSC does not have any 
pre-defined indicators to measure the success of the project, instead, 
local stakeholders are both co-producers and co-evaluators of knowl
edge and data. Participants gain the ability to think critically, take re
sponsibility for their work, actively participate in the evaluation process, 
and formulate and express their thoughts about the influence of the 
program. This is similar to participatory monitoring series, which have 
empowered community members, especially women (Adam and Njogu, 
2023; House et al., 2024) to express their own opinions. However, the 
propensity to hide issues and report selectively may hamper the ability 
of participatory methodologies to uncover patterns of conflict and 
disagreement or dominance and dependence among community mem
bers (Mosse, 2001). A small number of vocal participants do not fairly 
reflect the extent of change that has taken place for each person (Waffi, 
2017).

MSC itself also has several drawbacks, including the need for re
sources to ensure that highly trained staff are available to collect and 
record stories. This is a time-intensive process that requires a relatively 
high level of analytical thinking. Although the selection of the stories is 
participatory, what and how it is recorded is based on the interviewers’ 
perception rather than the interviewees’. Hence it can miss out on 
certain important aspects. However, the method is flexible and can be 
adjusted to suit different contexts and budgets. Such a narrative-based 
approach is also not new to fisheries. Cole et al. (2020) noted the use 
of theater to introduce a reflexive approach to participatory technology 
development in Zambia.

4. Gender monitoring frameworks: identifying the gaps

As the previous section illustrates, a number of gender monitoring 
frameworks/schemas and indicators have been developed, some of 
which have been specifically modified for use in fisheries/aquaculture. 
Indicators make it possible to compare progress across projects; and 
mixed methods research allows us to capture gender power relations. 
Techniques like WEAI and WEFI are designed to gather data quickly. 
Though some schemes capture incremental changes and the diverse 
experiences of women, capturing gender complexities has proven to be 
excessively complicated and time-consuming for field workers (Njogu 
et al., 2024). While the Gender Transformative Approach (Cole et al., 
2020) takes the wider ecosystem around women into consideration, it is 
not operationalized into a monitoring schema. Several challenges have 
been identified by researchers while using existing gender MEL frame
works/schemas.

The first challenge is that because the indicators concentrate on re
sults, they may overlook subtle and complex changes and the processes 
that lead to said results. Some qualitative approaches do try to document 
minor changes, but they still struggle to record gender relations that are 
dynamic and challenging to document, such as autonomy, decision- 
making, involvement, perceptions, and satisfaction. Small, gradual im
provements are necessary to achieve gender equality, and these ad
justments may eventually result in one or more revolutionary shifts over 
the course of generations (Mcdiarmid et al., 2021). By the time a change 
is acknowledged as an “outcome”, it may be too late to seize the op
portunity to make the necessary corrections in the project/program 
implementation. Therefore, the MEL process should be conducted at 
regular intervals to capture changes over the course of an activity, and 
not just at the end of an intervention.

A snapshot indicator is only able to record one dimension at most 
(such as a change in income), and even that may vary from day to day. 

Dimensions are complicated, ambiguous, subjective, and flexible ideas 
that may vary depending on the situation, time, and location; and can 
affect how people react to these changes based on the atmosphere, the 
subjects of conversation, or other occurrences that are completely un
related to the project. It may also overlook unanticipated results. 
Additionally, what gets recorded depends on the MEL practitioners 
themselves, and minor shifts in gender relations may be overlooked if 
they are not dedicated to capturing them or not attuned to the cultural 
context.

The second challenge is that outcome-oriented indicators are unable 
to account for the dynamics of families, communities, and potential 
transformation paths. Since indicators and the traditional MEL both 
concentrate on project activities and outcomes, they are more used in 
determining whether the projected outcomes have been attained or not. 
However, gender relations are influenced not only by project activities 
but by various other factors. The narrow focus on project activity might 
ignore the changes that could be induced by other factors. Although 
some of the more qualitative methods are reflexive, they do not neces
sarily include a wider diagnosis or even perception of the social- 
ecological system. MSC overcomes this challenge through storytelling, 
but suffers from a need for highly qualified researchers to capture the 
complexity. A significant degree of analytical skill is required for such 
analysis, which is unavailable during the field-level monitoring phase. 
As a result, such analysis is frequently not done until the project eval
uation exercise at the conclusion of the project. However, the project can 
make the required and timely implementation adjustments if the change 
process can be identified during the project monitoring stage.

The third challenge is – who gets to judge the change. The need for 
project management has led to the introduction of indicators and 
monitoring schemas, and the project implementers and evaluators 
typically appraise the results to suit their own needs. The opinions of the 
community may be included in some participatory projects, however 
they will only be included within the project report’s parameters. Some 
approaches place a strong emphasis on reflexivity, however identifying 
implementers’ and assessors’ bias requires deliberate effort and calls for 
highly qualified personnel with strong analytical skills.

In summary, the current monitoring systems may be missing subtle 
small changes. Where does the initial indication of change take place? 
How can we detect it when it occurs? What causes the initial indication 
of change? What is the relationship between change and the project 
activities? How do we depict transformation from a holistic perspective? 
All these questions point to the importance of capturing the process in a 
wider context. The significance of processes in gender and development 
is covered in the following section.

5. The significance of documenting the process of change

The arguments presented above are supported by Batliwala and 
Pittman (2010), who contend that conventional monitoring and evalu
ation frameworks fall short of capturing the dynamic character of 
empowerment. They argue that current MEL methods typically place 
more emphasis on evaluating success against preset targets than they do 
on understanding the nuances of gender relations and examining how 
change occurs. This constraint may make it challenging to evaluate the 
actual benefits of aquaculture interventions on women’s empowerment 
and social power dynamics since frameworks often measure outputs 
rather than outcomes.

Since gender analysis focuses on examining changes and transitions, 
gender and development literature emphasizes the significance of doc
umenting the process. Since gender analysis aims to uncover shifts in 
gender relations, documenting these shifts is crucial. According to 
Kabeer (1999), empowerment is a transformational process. Empower
ment is to give women the freedom to choose in situations where they 
were previously restricted or denied that option (Kabeer, 1999). Açı
kalın (2011) emphasized the need to see development projects as 
learning processes to address gender equality, poverty alleviation, 
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organized action, and full engagement, in line with Kabeer’s focus on 
documenting the process of gender and development change. Her 
research on a regional development program in Eastern Turkey shows 
that development initiatives were more effective when they adopted a 
comprehensive strategy, taking into account women’s identities, social 
relationships, and economic and symbolic labor.

Cornwall (2016) developed these concepts further by examining the 
idea of empowerment as a process of awareness shifts and collective 
power. Empowerment is not something that can be granted by others but 
is about recognizing inequalities in power and taking action to bring 
about structural change (ibid). Cornwall (2016), drawing on previous 
feminist works (e.g., Batliwala, 1993; Kabeer, 1994; Rowlands, 1997; 
Sen, 1997) highlighted that empowerment is relational and essentially 
about altering power dynamics and acknowledging that it is a compli
cated, context-dependent process rather than a one-size-fits-all idea. 
Kabeer (2005) suggests that empowerment often starts as an internal 
shift shaped by beliefs and values that reinforce gender inequality. It 
includes both visible actions, like political participation, and intangible 
elements, such as agency, self-esteem, and personal motivation. Un
derstanding how individuals experience change in relation to their 
goals, relationships, and personal growth is essential for any effort to 
measure gender transformation. By focusing on the agency and experi
ences of marginalized groups as drivers of social change, gender- 
transformative measurement evaluates both the process (how empow
erment occurs) and outcomes (what changes) (Hillenbrand et al., 2015). 
This approach prioritizes the importance of capturing pathways of 
change alongside descriptive metrics to achieve meaningful and lasting 
impacts. The Feminist Learning System advocated by Haylock and Miller 
(2016) puts the spotlight on gender and power relationships to make 
sense of how nonlinear, complex social change happens. The most 
interesting part of this system is the view that MEL is part of the con
tinuum of social transformation reinforcing women’s rights and gender 
equality, highlighting the importance of process (Haylock and Miller, 
2016).

In his edited book “Development as Process,” Mosse (2001) went into 
detail on the value of considering development as a process since it is 
adaptable, allows us to gain knowledge from experience, and improves 
our ability to depict social relationships. In contrast to traditional 
monitoring, which views projects as a closed, regulated system, process- 
oriented approaches can document unforeseen developments and pro
vide an explanation for the results. He maintained that process moni
toring would help participants respond and adapt more effectively, 
based on a critical evaluation of participatory methodologies. Mosse 
(2001) argued that stories and observations are good ways of capturing 
the processes, especially so as not to miss out on the non-verbal cues and 
understand the context. The Most Significant Change Stories approach 
strategically focuses on stories but these tend to be analyzed by the 
trained enumerator and not by the community themselves.

To be accepted by field workers, Mosse (2001) emphasized the sig
nificance of both insider and outsider perspectives, the independence of 
process-oriented monitoring from routine processes, and simplicity. He 
also made the case that domains should be established in order to focus 
the data collection. Kusakabe (2012), in line with Mosse (2001), advo
cated for a case-based gender process monitoring system in which 
community representatives gathered positive and negative instances 
and discussed them orally during a regular group meeting. In addition to 
facilitating greater engagement from community women and project 
managers, the verbal discussion also acted as a capacity-building exer
cise for gender analysis.

Foregrounding “process” for monitoring also means that the 
knowledge is co-produced by all those involved in the monitoring. 
Process orientation not only addresses the barriers, but allows for 
greater co-production of knowledge and evidence by reflecting on power 
dynamics within the research process itself, local gender power dy
namics, and structural power dynamics between aid actors and re
cipients (Potts et al., 2022; Warwick-Booth et al., 2024). For example, 

Brugere et al. (2020) introduced tubular net innovation through a 
gender-sensitive ‘innovation-cum-empowerment’ approach among the 
women seaweed farmers in Zanzibar. They rightly noted that “Innova
tion on its own is not sufficient for empowerment, and empowerment 
needs mechanisms to be triggered” (p.17) highlighting the importance 
of co-production of knowledge and innovation.

According to Ndege et al. (2024), farmers continue to feel excluded 
from the knowledge creation process since they believe they are only 
involved in the validation and not the development of innovation. Focus 
on the knowledge creation process allows us to operationalize an in
clusive approach that guarantees individuals can participate, co-create 
knowledge, and co-design projects and approaches with a variety of 
stakeholders (ibid.). Since evaluators’ power can influence how 
knowledge is co-created, it is crucial to be aware of power dynamics in 
this situation. Hanberger (2022) pointed out that the idea of what 
constitutes genuine knowledge was also influenced by the power that 
evaluators possessed. Therefore, in a realistic manner, it is critical to 
acknowledge and appreciate a range of experiential knowledge, incor
porate local context information, allow for adaptability, and confront 
the power dynamics that are a part of evaluation procedures (Aston 
et al., 2022). The monitoring process’s methodological decisions have 
the ability to both upend established power disparities and foster mo
ments of empowerment (Ross, 2017). According to Rebien (1996), 
employing a participatory assessment technique could potentially 
reduce the uneven power dynamics between donors and recipients by 
giving the less powerful participant more control over the review pro
cess, as compared with other assessment techniques.

6. Gender monitoring schema: capturing the process of change

The section above discussed the importance of capturing the process 
of change in order to capture the subtle changes in empowerment. A 
process-oriented approach also leads to co-production of knowledge 
since it facilitates engagements of various stakeholders including the 
women farmers themselves in analyzing the process. Noting the lack of 
an existing MEL scheme that would effectively capture the process, we 
have developed a gender monitoring schema that can capture the pro
cess of change with engagement of women farmers throughout the 
process. Using nature-based solutions in aquaculture as an example, this 
section presents this gender monitoring schema. As previously noted, 
nature-based aquaculture is a good sector to illustrate the gender process 
monitoring schema since women play important but frequently over
looked roles in this field.

The schema’s first premise is that gender equality in aquaculture 
would improve when women are acknowledged and actively involved in 
the activity (Elias et al., 2023; Mulema et al., 2020). The literature on 
inclusive innovation has covered these impacts on meaningful involve
ment in great detail. According to Sengupta (2016), the inclusive 
innovation strategy has claimed that participation empowers stake
holders to take part in the innovation. Additionally, it enables a more 
comprehensive examination of the challenges and opportunities for 
innovation, including its institutional, political, economic, and socio
cultural aspects (Joffre et al., 2017).

Sengupta (2016:12) pointed out that the “objective of innovation 
must be to enable and empower people at the periphery through 
awareness, accessibility and democratic deliberations rather than solely 
aiming at economic outcomes”. In this context, when analyzing inclu
sion, it is crucial to consider political, cultural, social, and psychological 
viewpoints, including norms and values, in addition to income and 
economic results (Swaans et al., 2014). As Brugere et al. (2020) noted, 
engaging women through training and co-learning, the process of 
empowerment can be triggered through the introduction of innovation. 
Through engaging in the process of introduction of the new technology 
of tubular nets, women improved their self-esteem. Women have shown 
“more personal, deeper and more subtle changes” (p.16).

Numerous extension strategies, like Farmer Field Schools, which 
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provided rigorous experiential and community education through 
weekly on-the-field meetings, have long acknowledged the importance 
of farmer innovation (Choudhury and Castellanos, 2020). Research from 
farmer field schools indicates that this kind of approach boosted the 
involvement of women (Faure et al., 2012). In their study conducted in 
Mexico, Gelmiche-Tejeda and Townsend (2006) show that women and 
men have distinct reasons for engaging in aquaculture. Ignoring these 
reasons results in incorrect technology development and ultimately, 
project failure.

In discussing empowerment Kabeer (1999) identified that the ability 
to exercise choice is based on: resources (pre-condition), agency (pro
cess) and achievements (outcomes). Following these three components, 
we focus on agency as the process. As Cornwall (2016) noted, recog
nizing inequalities and taking actions are essential for empowerment. 
Aside from agency, Kabeer (2005) noted self-esteem and personal 
motivation as key. Sen (1985) defined agency as the capacity to establish 
and pursue one’s own objectives and interests, which we use to better 
understand the process by which agency is exercised. To do this, we 
must comprehend how women view the world and how they make goals, 
or how they envision the changes to occur. Therefore, women’s agency, 
their awareness and recognition of the situation that they are in, and the 
self-esteem and the confidence in setting goals and imagining how their 
world will change are important to capture changes in women’s 
empowerment.

As discussed above, our design of the gender-transformative MEL is 
developed with NbS aquaculture as the context. Aside from these 
agency-related aspects of the process, given our focus on NbS in aqua
culture, particular attention will be paid to how women view the envi
ronment and climate change in order to track their awareness, 
comprehension, and perceptions of these issues. Following Mosse 
(2001), we call these aspects “domains” in an integral approach for 
participatory process monitoring to capture the meaningful engagement 
of women in NbS aquaculture.

Based on the above review of literature, our team members, who 
have considerable community-based research and project implementa
tion experiences, have discussed what domains should be included and 
how these domains should be named to capture the nature of our focus. 
We posit that monitoring the following five domains will be most useful 
to capture changes in gender relations: (i) awareness, (ii) image of 
change, (iii) agency, (iv) attitudes towards NbS aquaculture, (v) atti
tudes towards climate change, which may then be grouped into 2 kinds 
of processes – agentic and environmental.

6.1. Agentic processes

We have identified three domains within agentic processes; viz., 
awareness, image of change and agency through which decision-making 
and power flow from one to the next.

6.1.1. Awareness
An essential component of the transformation process is awareness. 

When do the women start to feel that they are important players in NbS 
aquaculture? When do they start to feel that their opinion matters and is 
heard? Capturing the moment of shift in awareness is a key component 
of process monitoring and the first step towards empowerment in the 
Longwe framework (Longwe, 1995). Awareness encompasses both self- 
awareness and increased recognition by others (Belingheri et al., 2021). 
Brugere et al. (2020) in their study of co-production of innovation with 
women seaweed farmers pointed out that through interactions and 
building social networks, awareness among women producers was 
raised and they started to reach out to others. The awareness is predi
cated on women’s perceptions of their significance in aquaculture, their 
sense of leadership or influence over others, and their impression of 
when they are beginning to be heard. As a result of this self-awareness as 
well as the sense that they are acknowledged and supported by others, 
women experience higher confidence which in turn allows people to 

start or continue using NbS in aquaculture. Sen (1997) cited in 
(Cornwall, 2016, p. 356) pointed out that empowerment should go 
beyond merely granting access to resources; it should also entail raising 
awareness and questioning power structures.

6.1.2. Image of change
Creating an image of change is a crucial aspect of the capturing 

process. When do women start to see things differently? When do they 
start to change their time-use patterns to balance caregiving, produc
tion, leisure, and social activities? When do they start to elaborate on 
their future goals? The image of change is closely related to awareness as 
discussed above and captures women’s own observations. Capturing 
their image of change shows how women begin to see themselves and 
the environment differently and begin to alter their behavior. Their 
image of change will lead to the domain on agency as discussed below.

6.1.3. Agency
Agency is both a process and action that leads to change and trans

formation (Penttinen, 2018). Agency is deeply related to process in 
decision-making. When women are more aware of themselves and start 
to see their environment and interact with the environment in a different 
way, they will also start to make decisions differently. What are the 
different patterns in the process of decision-making? How and when 
does it change? Who influences women’s decisions?

Women’s meaningful participation in aquaculture will be shaped by 
these agentic processes of awareness, image of change, and agency. It is 
important to note that although most of the monitoring information is 
through stories and narratives, we need to capture the phenomena and 
not only the feelings. Their verbal descriptions need to be supported by 
observations about changes in activities.

6.2. Environmental processes

There are two domains that are relevant to the environmental aspects 
of NbS. These two domains depict the process by which women relate to 
the environmental domain of aquaculture, in contrast with the three 
domains discussed earlier that are about themselves and how they relate 
to the sociocultural environment. Environmental aspects encompass the 
technological innovation aspect through their engagement in aquacul
ture. Working on NbS aquaculture is especially useful for this MEL, since 
the farmers will need to observe the environment and ecological systems 
and utilize their traditional/contextual knowledge. This engagement 
could initiate the co-creation of knowledge and innovation in aquacul
ture production. For example, for rice-fish production, which is one of 
the typical NbS aquaculture systems, how to improve the production 
heavily depends on the understanding of the whole ecological system in 
the farm.

6.2.1. Attitude towards NbS practices
The first is how people perceive NbS methods in aquaculture. Do 

they see any merits in NbS methods? How do they feel about the benefits 
in using NbS practices? This domain illustrates how women begin to 
view NbS practices differently. They may be initially unconcerned, but 
may begin to view NbS favorably and become more worried about the 
environment, chemical use, and the alleged financial and health ad
vantages. Women’s approach to NbS aquaculture would also shift as a 
result of changes in their awareness of environmental impacts of farming 
practices and inputs.

6.2.2. Attitude towards climate change
Perceptions about climate change is the other domain identified for 

monitoring within the environmental processes. How and when do the 
women realize the impact of climate change and begin implementing 
climate-adaptive production methods? What effects might climate 
change have on their participation in NbS aquaculture?

Contextualizing these domains is necessary to make the farming 
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specifically suited to the locality. Contextualizing needs to happen at all 
scales: individual, household, community, regional, and national. Not 
only do the domains need to be contextualized by scale, intersectionality 
also needs to be considered. We need to take into consideration indi
vidual differences and how a person’s identities, circumstances, and 
endowment/ rights might have varying effects on involvement and its 
implications for gender equality. As feminist scholars have extensively 
addressed, contexts create different social/gender norms that impact on 
gender equality situations (Saeidzadeh, 2023).

To contextualize and capture complexities involved in measuring 
change, it is important that reflexivity is exercised (Harding, 1987; 
Swaans et al., 2014). Reflexivity is being aware of and questioning one’s 
own values, implicit biases, prejudices, attitudes, thought processes, 
assumptions and actions leading to an awareness of one’s own limita
tions; such as limitations of knowledge and biases (Bolton, 2010). It also 
maintains openness to new ideas and critical thinking skills (Fielke et al., 
2017). Reflexivity is not new to aquaculture. Apgar et al. (2017) used 
participatory interventions to foster learning and support transformative 
change in aquatic agricultural systems using critical reflection to 
collectively revisit ideas about how change happens. Sharrock (2017)
used similar approaches in other projects.

Taking a reflexive approach, the gender monitoring schema is 
designed to have regular interactions with farmers in the five domains 
identified. A list of key discussion points for each of the domains is 
developed in discussions with farmers and other stakeholders. Regular 
visits and interactions with women farmers are used as an opportunity to 
discuss different key discussion points in different domains. Since the 
purpose is to create meaningful participation on NbS aquaculture among 
women farmers, the interactions are not for technical extension 
(teaching or disseminating technology, information and knowledge), 
but for the process of co-creation of knowledge, where learning ques
tions, discussions, exchanges and interactions are the core of the con
versation. Through the process of interactions, as well as their progress 
in engagement in aquaculture and their observation of the environment 
and the people and community, women develop their own descriptions 
and narratives of their situation. Following the Most Significant Change 
Stories, the stories that are collected from the conversation are recorded 
and analyzed to note the changes in the different domains. The series of 
conversations is expected to lead to meaningful engagement, which will 
lead to positive effects on gender equality and women’s empowerment.

Fig. 1 summarizes the domains and how the prototype monitoring 

schema is conceptualized. As seen earlier, there are a number of existing 
indicators to assess the current level of women’s empowerment. 
Following pro-WEFI, the ultimate outcomes will be captured as intrinsic 
agency (power within) to overcome a subdued consciousness, instru
mental agency (power to) achieve their set goals and, collective agency 
(power with others) to pursue common objectives. These various di
mensions of women’s agency are interconnected and essential to their 
wellbeing and empowerment (Yount et al., 2020).

Process monitoring is a slow and detailed technique that not only 
documents each person’s contribution and benefits, but also their views 
and opinions. It is based on the process monitoring advocated by Mosse 
(2001). Inspired by MSC, the gender monitoring schema follows Mosse 
(2001) in defining domains so that it guides the interaction and dis
cussion better and facilitates co-production of knowledge. By doc
umenting the process of change and its impact on gender equality and 
aquaculture itself, the process also identifies the strengths and weak
nesses of all actors including individuals, private and public sector ac
tors. The context-dependent, reflexive, dynamic and culturally sensitive 
process for the mobilization of information and knowledge leads to a co- 
production of knowledge that could play a formative and transformative 
role in NbS aquaculture.

7. Conclusion

We propose a prototype gender monitoring schema for NbS in 
aquaculture to capture the subtle shifts in gender relations in the 
household and communities, and to institutionalize reflexivity and in
clusivity in the monitoring process to guarantee that women farmers 
have the voice and control over the development process. Drawing from 
prior research on gender analysis in aquaculture as well as the creation 
of gender indicators, gender analysis, and monitoring frameworks, we 
have identified five crucial domains to monitor in order to document the 
process of change. We anticipate that, as a co-innovation strategy, this 
schema will be a step towards placing women farmers at the front and 
center of technical advancement and establish fair and just values for 
women, society, and the environment.
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