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1. Introduction

Equity recognizes the uneven power relations between different groups in a society. Pursuing 
equity does not mean everyone should become the same, but that opportunities and access to vital 
resources become and remain equal. 

There is growing recognition of the importance of considering equity issues in development pol-
icy and research. Not only do the Sustainable Development Goals (SDGs) explicitly include a 
goal to “achieve gender equality and empower all women and girls”, but numerous gender-related 
indicators have been identified to track progress on all 17 goals (Carriger and Williams 2006). 

Achieving gender equity – and, more broadly, social equity – in the implementation of the SDGs 
will require new tools and approaches. SEI works regularly with decision-makers in developing 
countries to support sustainable development. This guidance document, an output of SEI’s Gen-
der and Social Equity Programme, examines how those interactions can provide a platform for 
advancing gender equity and inclusion in particular. 

SEI’s mission is to bridge science and policy, and a significant part of our work entails providing 
scientific tools to analysts and planners in developing countries, as well as training them to use 
the tools. SEI has developed numerous tools, for basin-scale water resources management, energy 
planning and supply-chain and input-output analysis, among others. Modelling work using these 
tools, which often involves extensive interaction with government agencies and key stakeholders, 
provides significant opportunities to encourage them to better recognize gender dimensions in 
their work, and help begin to address them.

The guidance builds on our experience working with two tools in particular: the Water Evaluation 
And Planning (WEAP) and Long-range Energy Alternatives Planning (LEAP) systems, both de-
veloped, managed and applied worldwide by SEI. Informed by this work and by the literature on 
mainstreaming gender issues, we provide preliminary guidance for researchers on how to embed 
gender considerations into model-based research and collaboration.

1.1 Context and definitions

The document that lays out SEI’s vision and plans for the Gender and Social Equity Programme 
(Resurrección and Kartha 2016) explains the role of gender in environmental and development 
issues thus: 

Gender is dynamic, it changes over time, and intersects with other identity categories such as 
class, race, ethnicity and disability as they emerge and exist in specific contexts. It must be recog-
nized that gender is just one of myriad variables contributing to an individual’s experience in the 
context of a changing environment and climate, but it is the most cross-cutting variable, as there 
are gender/power issues, for instance, among the wealthy, the poor, and among ethnic groups. 

Understanding the workings of gender allows us to arrive at explanations of why and how there 
are gender-unequal and differentiated effects of environmental, technological, economic and cli-
mate change among groups of people. This helps us to design more gender-sensitive research and 
gender-responsive sustainable development programmes. 

For the purpose of this guidance, gender equity does not simply or necessarily mean ensuring that 
an equal number of women and men participate in modelling activities – although this can be a 
sound aspiration. It also does not mean treating women and men exactly the same. Gender equity 
signifies an aspiration to work towards a society in which women and men are able to live equally 
fulfilling lives, have equal opportunities to realize their potential, and can contribute equally to 
designing the society they want and to managing resources from which they benefit equally.
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Gender equity also recognizes that men and women may have different needs in the context of 
environmental and development planning. However, in many cases, policies and processes fail 
to acknowledge gender differences – or the fact that the interests of men and women might not 
be aligned. This problem, known as gender-blindness, leads to policies that inadvertently skew 
towards the preferences and priorities of men.

The goal of this guidance is to support the deliberate, systematic “mainstreaming” of gender is-
sues and relevant methods into technical modelling studies. Mainstreaming means, quite simply, 
making a topic or set of questions part of how everyday studies on a bigger topic are conducted, 
so that they are addressed in most, if not all, research on that topic.1 

For example, when climate change first emerged as a scientific issue, it was studied mostly in iso-
lation; today, it is increasingly common for water resources models to include data from climate 
models, as it is widely recognized that climate change will affect the future water supply. Similar-
ly, policies to manage water resources increasingly include provisions to adapt to climate change. 
That is far from the norm across all fields, but it is an example of successful mainstreaming. 

Gender mainstreaming has been done for many years as well, particularly in the context of devel-
opment. There are many entry points for gender mainstreaming in SEIs activities. A key first step 
is to recognize that gender differences are likely to exist and need to be examined. More broadly, 
it is important to understand the linkages between physical and social systems, and how social 
structures may create inequities; recognize the wide range of actors involved; and understand the 
political nature of resource management and the power dynamics involved (Carriger and Wil-
liams 2006).

The remainder of this guidance examines how these concepts can be incorporated in SEI’s work 
in technical modelling studies.

1.2 Why integrate gender issues in model-based analyses?

Much of SEI’s engagement in environmental and development issues involves studies that ap-
ply scientific analysis to policy questions. Conducting complex, integrated analyses of technical, 
financial, societal and environmental facets of water, energy and food systems requires signifi-
cant processing capacity and speed to meet the urgency of the climate problems we are currently 
facing. SEI has invested a great deal of time and effort in the development of modelling tools to 
support policy analysis. Our goal is to make it easy for decision-makers to assess multiple options 
in an expedited manner, and solve complex problems through evidence-based techniques.

Table 1 provides an overview of WEAP and LEAP, the modelling tools that are the main focus of 
this guidance. For a more comprehensive look at SEI-developed tools and platforms, see https://
www.sei-international.org/tools.

Why integrate gender issues in model-based analysis?

A key advantage of the tools developed by SEI is that they are designed to be used with stakeholders: 
certainly the government agencies responsible for policy-making, but also, potentially, the full range of 
stakeholders affected by resource management plans and decisions. SEI’s extensive capacity-building 
activities and collaborations with partners around the world provide a wide range of opportunities to 
advance gender mainstreaming and influence how decisions are made with respect to gender. Thus, 
SEI could make a substantial impact if it invests in making these tools more useful for addressing gen-
der considerations, and it works to raise users’ awareness of the need to explore these issues. 

1 Gender mainstreaming was a term coined in the Beijing Platform for Action created in the 1995 World Conference 
of Women, that primarily aims to integrate gender issues across state institutions and their programs. In this guidance 
note, we use the same term to mean integrating gender issues in SEI’s policy analysis tools.
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As noted in Table 1, both LEAP and WEAP have large user communities, with more than 30,000 
and 20,000 members, respectively. Both are used in development planning all around the world, 
in projects involving SEI, and independently. Although neither tool explicitly raises gender and 
social equity questions, both indirectly encourage the integration of gender and equity consider-
ations by taking a demand-driven approach. While planners typically emphasize the supply side 
of water and energy resources, the design of these tools also forces them to think about demand 
requirements. It is in those discussions that gender differences and differentiated impacts are 
likeliest to arise.

1.3 Key challenges in integrating gender and social equity in model-based analyses

To better understand the challenges of integrating gender and social equity in our modelling ef-
forts, we interviewed 15 women who are technical experts in model-based and/or gender analysis: 
nine who use LEAP, and six who use WEAP.

Through the interviews, we identified five key challenges in integrating gender and social equity in 
model-based analyses: i) lack of quantitative data, ii) lack of recognition of GSE issues, iii) lack of 
convincing scientific evidence, iv) lack of analytical tools, and v) low prioritization of these questions. 

Drawing on insights from these interviews, we developed an online survey and sent it out to the 
WEAP and LEAP user communities. We received 204 responses from various nations around the 
world, which we analysed and presented at the SEI Science Forum in May 2016 (Figure 1).2

Only 7% of survey respondents were currently incorporating gender and social equity aspects in 
their modelling research, even though 88% agreed that these aspects should be included. These 
respondents were mainly researchers (75%), but some (about 22%) belonged to governance in-
stitutions.3 

2 We present selected findings from the interviews and surveys here; for more details, see https://www.sei-internation-
al.org/mediamanager/documents/Initiatives/Gender-LEAP-WEAP-Modelling-Survey-2016.pdf.

3 Governance institutions, as understood in this document, are formal institutions, involving state and non-state ac-
tors across physical and administrative boundaries, within which decisions about environment, water resources and 
energy are made.

Table 1: An overview of SEI’s WEAP and LEAP modelling tools

Tool Name Description

WEAP: Water 
and Evaluation 
Planning system

WEAP takes an integrated approach to water resources planning, considering 
both supply-side issues, such as river basin hydrology, reservoirs and water 
transfers, and demand-side issues such as water use patterns, equipment 
efficiency, water allocation schemes, and reuse strategies. It is used to examine 
alternative water resource development and management options and, 
increasingly, climate change adaptation options. WEAP has more than 20,000 
registered users in 181 countries, including government agencies, academics and 
non-profit organizations.

LEAP: Long-
range Energy 
Alternatives 
Planning system

LEAP is a system for integrated energy, climate change mitigation and low-
emissions development planning, geared particularly to developing countries. 
LEAP models can track energy consumption, production and resource extraction 
across all sectors of an economy, showing the implications of different policy 
choices and strategies. LEAP has more than 30,000 registered users over 190 
countries, and is used by government agencies, academics, nonprofit groups, 
consultancies and energy utilities. 
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Figure 1: Geographical distribution of survey respondents.

Figure 2: Institutional affiliations and gender of survey respondents, and responses 
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We also asked survey respondents to identify the main challenges in incorporating gender and so-
cial equity considerations in water and energy modelling research. Below we summarize the three 
main challenges identified and potential interventions to address them, as they emerged from the 
survey and in discussions at the SEI Science Forum.

Challenge 1: Lack of awareness of gender issues among researchers and policy-makers

Survey respondents said there is a general lack of awareness of gender issues among the people 
involved in technical modelling activities. There is extensive evidence of gender differences in 
how water and energy are accessed and used in many contexts. Those differences can mean that 
resource scarcity and policy interventions have disproportionate effects on men or women. This 
is particularly true for adaptation and mitigation analysis. 

For example, both the literature and the interviewees emphasized adaptation and mitigation poli-
cies may come at a higher price for women.4 Climate change impacts and adaptation activities, 
especially for rural areas, tend to increase the responsibilities primarily undertaken by women. 
Also, mitigation strategies for cleaner energy come at a high cost for the poor and therefore can 
increase existing inequalities (Oparaocha and Dutta 2011).

If modellers are not aware of these issues or the literature about them, they are less likely to ask 
crucial questions about gender differences in the impacts of various strategies being modelled. 
They may also fail to consider how the trends that they are modelling (such as worsening water 
scarcity) might affect particular groups of men or women differently over time, or examine poten-
tial interventions to address problems that disproportionately affect women, especially the poor 
and those from marginalized ethnic groups. 

Challenge 2: Lack of inclusion of women in projects and technical work

A key concern raised by survey respondents – which is true of SEI’s own experience as well – is that 
women are underrepresented, or not included at all, on the project teams that design and execute 
technical modelling studies. To some extent, this reflects the gender imbalance in many technical 
professions; for example, in 2012, only 19% of U.S. bachelor’s degrees and 23% of master’s degrees 
in engineering were awarded to women.5 However, it is also the result of power structures and social 
norms that often limit opportunities for women to fully engage in technical work (Agarwal 1997).

Survey respondents noted that most researchers and policy-makers involved in technical model-
ling have little awareness of gender issues. This may be exacerbated by a lack of data on gender 
representation in technical modelling project teams; in Section 2.1 we present the findings of an 
initial effort in SEI’s U.S. Center to gather gender-disaggregated data on trainers and participants 
at WEAP and LEAP capacity-building workshops.

Actively promoting women’s participation and engaging women can not only begin to correct 
gender imbalances – it can also help disrupt existing power structures to achieve equity (Agarwal 
1997; Cleaver and Hamada 2010; Denney 2015). This can be achieved by working deliberately to 
create opportunities for women in the design, implementation and early formulation of projects. 
SEI is well positioned to lead the way in this regard; in later sections, we discuss strategies and 
tools that researchers can use. 

Along with including more women in technical teams, it is important to ensure meaningful par-
ticipation of a wide range of stakeholders at key stages of the project, including the initial design 

4 See, e.g., FAO (2005) and Ray (2007). For a comprehensive guide to UN resources on gender and women’s issues, 
see http://www.un.org/womenwatch/directory/.

5 See data from the National Science Foundation: https://www.nsf.gov/statistics/2015/nsf15311/digest/theme2.cfm.
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phase. By considering a broad range of perspectives at the outset, modellers and stakeholders can 
identify key questions that need to be addressed, state them explicitly, and examine them as part 
of their quantitative assessments and in policy actions to be decided. 

Challenge 3: Lack of data relevant to gender (and social equity) priorities

The issue of data arose in the interviews, survey and forum and is also well defined in the lit-
erature (Benería et al. 1985; Gender and Water Alliance 2003; Ray 2007). Data is essential for 
model-based research; if data on gender disparities or gender-specific issues is sparse or unavail-
able, how can those issues be modelled? Building a credible model would first require gathering 
and validating relevant data, which is generally beyond the scope of such studies, and might be 
cost-prohibitive. 

It is important to note that this is not always the case, however; for instance, researchers who want 
to quantify the benefits of adopting clean cookstoves can draw on a growing body of evidence. (In 
fact, SEI’s Initiative on Low Emission Development Pathways is developing a tool connected to 
LEAP that allows modellers to calculate the health and other benefits of such measures.)6 

At the SEI Forum, two strategies were suggested to address this data deficiency. One was to be more 
proactive and spend more time requesting and gathering relevant data, acknowledging the additional 
costs that it entails. Another one was to integrate knowledge from different domains and conduct 
interdisciplinary work to demonstrate and encourage appropriate data collection and analysis. 

1.4 Overview of this guidance note

We started from the assumption that modelling tools are largely blind to issues of gender and 
social equity. Our interviews and surveys and the SEI Science Forum session reaffirmed that as-
sumption. Addressing these issues requires inclusive consultations and participatory approaches 
– and thus, methods that go beyond technical modellers’ traditional toolkits. In the long run, we 
may need to add new features to our analytical tools, to make them more useful in addressing gen-
der and equity issues. However, as a first step, we need to update and adapt our training materials 
to take those issues into account, to plant the seeds for a long-term process of change.

Incorporating gender into projects needs to start in the earliest stages of project design. That 
makes it possible to fully integrate gender in the projects, so it is not an “add-on” or afterthought. 
In the sections that follow, we distinguish between two key goals: integration of gender and 
equity issues into the framing of the research questions and objectives, and the social inclusion 
of women (also applicable to women and men in any underrepresented group).

In the following section, we examine how to design model-based research projects to integrate 
gender issues and equity considerations, identifying potential entry points for gender analysis in 
both WEAP- and LEAP-based studies. Then, in Section 3, we examine how to design projects 
to be more inclusive of women and other underrepresented groups. Section 4 focuses on how to 
identify and address data gaps that now hinder the integration of gender issues in technical mod-
els, with guiding questions and links to existing sources of data. 

The final section of the document defines next steps for model-based gender analysis, including 
a sample study for a common challenge of inequitable access to water. We also provide examples 
of frameworks to tackle challenges that summarize key components of gender inclusion as part of 
advancing SEI’s agenda to bridge science and policy. 

6 See https://www.sei-international.org/low-emissions-development-planning. The Benefits Calculator covers a range 
of measures designed to reduce so-called “short-lived climate pollutants” (SLCPs), including black carbon (soot), 
methane, ozone precursors and hydrofluorocarbons.
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2. Mainstreaming gender through model-based analyses

One way to identify gender issues that should be addressed in a research project is to ask project 
participants – planning officials, partners, key stakeholders – at the outset, in conversation, to 
share their thoughts on gender considerations. A more formal approach might be to distribute a 
survey to help identify relevant questions and understand how they might fit into the project. SEI 
can lay a foundation for these discussions by highlighting gender and social equity issues in its 
project proposals.

Modelling projects routinely start out with meetings to define roles and data collection activities. 
Typical participants include representatives from environmental agencies, utilities, industries, 
NGOs, and academic organizations. These discussions tend to be highly technical, to cover some 
of the details of the model, but they also serve to define the scope of the analysis – which is an 
important opportunity to bring up gender issues. This is also a good time to expand the range of 
voices at the table to include gender focal points in government agencies, representatives from 
ministries of women, and gender specialists.

SEI can facilitate the inclusion of gender considerations by asking guiding questions and iden-
tifying relevant data. Several activities over the course of a project can be used to address those 
gender considerations, such as: 

• Actor mapping to understand class, race or gender representation in institutions, and iden-
tify different groups’ roles;

• Identification of women and other minority groups to participate in project activities;

• Data collection on water or energy use by gender and other demographic characteristics;

• Analysis of the gender distribution and overall demographics in the study area; 

• Modelling supply elements with explicit consideration of gender questions;

• Modelling demand elements with explicit consideration of gender questions;

• Reporting results by class, race or gender as defined by project goals;

• Synthesis of gender considerations and action agenda as part of the project recommendations.

2.1 Strategies for integrating gender issues into model development 

Model development should be informed by a solid understanding of gender issues in order to 
identify and assess appropriate strategies. This involves getting to know the literature on gender 
and gender aspects that are relevant to specific fields, such as the key references cited in this guid-
ance note. In the sections that follow, we provide brief overviews of gender issues associated with 
water and energy planning, based on preliminary research.

Gender considerations in WEAP-based studies

Water modelling quantifies the amount of water produced in a system, and the amount of water 
diverted and consumed within demand sites. On the supply side, there are particular practices that 
managers can implement to improve water production. These include conservation of soil and 
forest, and soil practices that can improve the water retention in the watershed headwaters. 

Addressing gender in the design of these strategies could shed light on the extent to which men 
or women are disproportionately engaged in conservation activities, such as reforestation or soil 
management; on gender-based differences in managing water, and on how positive actions can be 
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encouraged among water managers. Gender awareness is also important in tracking the effective-
ness of the actions that are implemented. 

Another supply-side issue is the socio-economic-political structures that promote unabated ex-
ploitation of resources. Usually poor communities of women (especially) and men who depend 
on these resources are not fully consulted, and their water needs compete with those of huge in-
dustrial firms. In the modelling world, these external pressures can be represented as impacts on 
land use and the corresponding effects on water availability. 

On the demand side, water use per capita can be disaggregated by gender within models. It can be 
further analysed according to type of use: irrigation, industrial, domestic, etc. The water research 
literature on gender points out that women’s use tends to be concentrated in domestic supply, which 
may compete with agricultural and industrial uses (Carriger and Williams 2006). Disaggregated 
analysis can highlight the potential “winners” and “losers” under different management strategies. 

This approach requires developing gender-specific user profiles based of types of livelihoods, 
estimating the use of water in each type of livelihood (agricultural, forest-based, industrial) and 
in households, and quantifying the numbers of users fitting each profile. This profiling can be es-
timated for different catchments and demand sites in the watershed. The use of such profiles can 
show the gender-differentiated impact of various supply and demand strategies. Although obtain-
ing this data can create additional work, it can also raise awareness of previously unnoticed issues 
and identify opportunities for action. 

Detailed accounting of water supply and demand by gender in projects that were not particularly 
designed for this purpose can be challenging. Projects are generally implemented within tight 
timelines, and gathering additional gender-disaggregated data requires time and resources. There-
fore, it is important to incorporate gender and social equity aspects in the planning and framing 
of the project. 

To help modellers ensure that they collect gender data effectively, it would be helpful to provide 
examples and templates for how to collect the data required for the models that include gender.7 
Models can also include demographic breakdowns and gender-based estimates of the effective-
ness of different potential water management practices. As noted above, projects are most likely 
to succeed in these efforts if gender aspects are built into the project design from the start. 

One SEI project that has created gender awareness is PARA-Agua, funded by the U.S. Agency for 
International Development (USAID) in Colombia and Peru.8 This project aims to build resilience 
in watersheds by strengthening the capacity of the research community to generate policy-orient-
ed data on watershed management and climate change adaptation; mainstreaming and integrating 
climate data into decision-making related to watershed management; and strengthening planning 
systems to optimize water use across entire watersheds in the context of adaptation. 

Within these activities, the project created opportunities to discuss gender-related challenges in 
water management. Although the gender activities implemented in PARA-Agua were not directly 
related to modelling, they highlighted actions led by community-based women’s groups. For ex-
ample, the group Guardianas de la Ladera (Women Slope Guardians), in Manizales, Colombia, 
focuses on best practices to prevent landslide risks.9 

In addition, there has been an effort to include women in technical and modelling activities. Three 
key components are i) actor mapping to identify potential female participants and help ensure 

7 The UN Educational, Scientific and Cultural Organization (UNESCO) has created a samplequestionnaire for col-
lecting sex-disaggregated water data: http://unesdoc.unesco.org/images/0023/002345/234514E.pdf.

8 See http://para-agua.net/biblioteca/para-agua/886-foro-mujeres,-ciencias-y-cambio-climatico.
9 See http://www.fundacionfesco.org.co/index.php/proyectos/2015-02-10-02-40-48/guardianes-de-la-ladera.
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diverse and inclusive participation, ii) inclusion of women technical experts in the project, to ex-
pand opportunities for engagement and leadership; and iii) collecting gender-related information 
at the relevant (e.g. watershed) level. The project did not explicitly address gender in the model-
ling – which would have required data gathering and processing. Still, it is an example of gender 
approaches in a technical project that can serve as a departure point for wider gender consider-
ations in technical work and modelling. 

A key challenge is that governments and other funders of modelling studies are typically not look-
ing for an analysis of social disparities, but rather want to focus resources on physical improve-
ments to the system. Even consulting a gender specialist as projects are implemented requires 
additional financial support. Many WEAP projects are designed in response to specific requests 
for proposals, and gender is barely mentioned in those requests. There is nothing to prevent us 
from addressing gender issues in the models, but the additional work required is usually not sup-
ported by the funding streams. 

Gender considerations in LEAP-based studies 

Modern forms of energy access are essential to the economic growth of developing countries. 
For this reason, energy planners have made significant efforts to design centralized energy supply 
systems to expand energy access. However, traditionally, energy planning has been gender-blind, 
meaning that planners have failed to recognize the differing energy needs of women and men. 
This has resulted in an inequitable distribution of energy supply across economic sectors, often 
neglecting subsistence agriculture and household needs, for instance. 

Those disparities, in turn, affect women and poor people disproportionately. The lack of modern 
energy services for household purposes can mean that routine tasks such as preparing and cooking 
food and procuring water require significant physical labour, and in most societies, that work is done 
mainly by women. Collecting and transporting water and traditional biomass fuels such as wood, 
dung and crop residues is time-consuming and arduous, and can expose women to violence. 

Cooking with traditional biomass also exposes women (and children) to air pollution, which is as-
sociated with cardiovascular and respiratory diseases, among other health problems. Conversely, 
the employment and education opportunities afforded by switching away from traditional col-
lected biomass fuels to modern forms of energy all have strong impacts for gender equality. 

Many societies fail to appreciate women’s economic contribution to society, which largely re-
main “unpaid, unrecognized, and undervalued” (UNDP 1995). Consequently, the energy needs of 
women in developing economies are not prioritized in planning processes. For instance, an energy 
modeller could consider the implications of prioritizing investment in public lighting systems, 
which could enable women to move more freely after dusk. However, typically, greater emphasis 
is placed on industry and commerce – sectors which men are primarily involved in – so men tend 
to enjoy the benefits of improved energy access and productivity more than women. Improving 
household access to electricity would benefit women’s health, reduce their physical labour, and 
free up time for education, income-generating activities and leisure. 

Energy pricing is closely related to gender differences in access, due to differences in income 
and wealth. A gender-sensitive energy pricing policy might, for example, charge lower rates for 
initial usage and higher rates as consumption rises. This would benefit users of small amounts of 
electricity for household needs.

Energy production can also have disproportionate effects on different populations. Building a 
hydropower dam might benefit the economy as a whole, but displace people who lived in the dam 
area; changes to the river might also make it more difficult for women who have to collect water 
for their household. Fossil fuel extraction activities can be disruptive as well. Often, if stakehold-
ers are consulted, it is the male heads of households who get to speak, but women also need to be 
at the table, so their concerns can be heard and addressed. 



GUIDANCE MATERIALS FOR MAINSTREAMING GENDER PERSPECTIVES INTO MODEL-BASED POLICY ANALYSIS 

12

While these issues are all well known to development experts, they seldom arise in energy plan-
ning, not least because of the lack of women in decision-making positions. Greater representa-
tion of women in energy investment planning will help ensure that their needs are identified, and 
interests and preferences are addressed.

SEI has begun to address gender and social equity issues in some LEAP-based studies. For in-
stance, in partnership with the World Resources Institute, SEI worked in two Indian states, Tamil 
Nadu and Rajasthan, to develop LEAP data sets for the purpose of raising energy planners’ aware-
ness of energy access issues. The work was used to help planners conduct long-range electric 
sector planning which better takes into account trends such as the rapid growth of renewables, 
and important social issues such as providing access to electricity for poor and rural households. 

Due to the rapid growth of renewables in Tamil Nadu and Rajasthan, and the exceptional chal-
lenges for meeting the energy needs of poorer members of society, a demand-driven end-use ap-
proach was necessary for this modelling exercise. A key focus was to determine accurate demand 
estimates to help energy planners plan for supply, and prevent the shortage or surplus of installed 
capacity in the long term. As part of the analysis, LEAP was used to calculate all final energy 
demands as well as direct demand-side emissions of pollutants. Detailed energy demands were 
modelled from household level census data for both states. Total energy demand was broken 
down into six sectors: households, agriculture, industry, commercial, transportation and munici-
pal infrastructure. Capacity-building activities were also undertaken to train Rajasthan and Tamil 
Nadu energy planners on using LEAP.

This was the first time that LEAP was explicitly used for bottom-up energy planning in India. The 
project was hindered by poor data availability to support bottom-up energy analysis and by energy 
planners’ (and their seniors’) unfamiliarity with analysing energy demands. However, this pro-
ject is very encouraging because it shows that energy planners in India are willing to learn about 
bottom-up modeling. It also shows that focusing on energy demand can improve energy supply 
strategies while meeting the needs of the poor. 

The demand-driven, bottom-up approach to modelling of energy access can also be used to tackle 
gender issues. The main limitation is that many of the data assumptions and data proxies used in 
the model may not represent actual conditions, which could lead to inadequate policy interven-
tions. While uncertainties occur in any model that seeks to predict future outcomes, given the data 
limitations, consultation with gender experts is crucial for calibrating results.

Overall, LEAP models can highlight differences in energy access at the end-use level, as well as 
the implications of different energy supply strategies for energy access and other policy goals, 
such as reducing household air pollution. Even though the tools may not be initially applied with 
the purpose of analysing gender disparities, with focused incremental effort, they can be well 
positioned to do that. 

The big questions that LEAP models are typically sought for – how do we grow our power supply 
by 25% in the next 10 years, or how do we reduce our GHG emissions by 25% while simultane-
ously increasing energy supply? – do not explicitly invite analysis of gender issues, or even, in 
many cases, of equity considerations. Nevertheless, there is a growing recognition that large-scale 
national energy system expansion plans have left large swaths of the population behind, so there 
is now growing interest in smaller-scale energy solutions and mini-grids (see, e.g., Johnson and 
Muhoza 2016). 

LEAP modelling projects with a gender focus could be doing several things: 1) raising awareness 
of the fact that women and men often use energy differently, and have different levels of access 
to modern energy services; 2) broadening the range of options to consider in scenario studies, 
to include more options that specifically target underserved populations, including women; 3) 
modelling scenarios that do or don’t include such options, and quantifying the implications in 
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terms of poverty levels, education, small business creation, health outcomes, or whatever else can 
be drawn from the data. As with WEAP, there is much that is doable, but only if it is specifically 
funded and the data is gathered (as discussed further below).

Other concrete questions that models can examine include time spent gathering fuelwood or 
fetching water, or incidence of respiratory health problems related to indoor smoke exposure.

Although LEAP and WEAP operate at different scales, the basic model for leveraging these tools 
to address gender issues is similar in considering the demand side of the equation. They can be 
used to explore different scenarios of future water or energy use, for instance, reflecting current 
trends or the impact of interventions to change consumption patterns. By applying a gender lens 
to these analyses, LEAP- or WEAP-based studies can shed light on the gender implications of 
different scenarios, such as whether they would increase or decrease disparities in access to these 
resources. 

How can other SEI tools support gender analysis?

Another SEI tool that could be useful in highlighting gender issues is Trase, a new platform de-
veloped with several partners as part of the SEI Initiative on Producer to Consumer Sustainability 
(P2CS).10 Trase combines data from multiple sources to map commodity supply chains, making 
it possible to find out, for example, where a specific company’s supply of soy is grown – or, con-
versely, which companies purchase the soy grown in a specific Brazilian municipality, and where 
that soy is ultimately consumed. 

Since Trase evaluates the water footprint for the production of various commodities and the type 
of transportation needed for export, it can be linked to WEAP and LEAP to have an integrated 
analysis. Also, Trase was built to support the goal of achieving deforestation-free supply chains, 
but it can also be used to map other problems, such as labour rights violations and gender dispari-
ties. In making these connections, it is important to share the technical tools with gender experts, 
so we can collaborate and learn from one another. 

2.2 Generating awareness on gender issues through training and capacity-building

Training boundary partners in the use of modelling tools provides a prime opportunity for inte-
grating gender and social equity issues in research and capacity-building collaborations. In the 
training context, we have flexibility well beyond the strict scope of the formal research project to 
introduce concepts, demonstrate methods and, in some cases, help shape the research agenda and 
the presentation of results. 

Therefore, trainings are a valuable opportunity to explain, illustrate and impart approaches that 
highlight gender and equity priorities described in the previous section. Training materials pre-
pared for this purpose are not only useful in engagement with partners, but also for raising aware-
ness among our own staff and mainstreaming these perspectives and methods in our work staff.

Tables 2 and 3 present some simple examples of how to bring gender and social equity elements 
into focus during training modules of WEAP and LEAP, respectively. Many of these elements 
may not typically appear in conventional analysis, however, by exposing our collaborators to 
them can help instill both their importance and their tractability.  

10 See http://trase.earth. To learn more about the overall initiative, see 
 https://www.sei-international.org/producer-to-consumer-sustainability.
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Table 2: Example of WEAP training modules incorporating gender information

Existing training 
module

Potential modification to the training module by integrating 
gender

Refining the 
demand analysis

Incorporating gender considerations

Disaggregating 
demand

Obtain data needed to analyse issues that are relevant from a gender and 
social equity perspective. For example:
 - Demographics (% women, % men, age distribution, number of female-
headed households etc.) 

 - Demand data disaggregated along relevant dimensions (gender, 
livelihood, income group, ethnicity, rural/urban, etc.), 

 - Data relevant to priority issues (e.g. access to safe and hygienic 
sanitation, household penetration of clean drinking water, time spent 
fetching and storing water, use of irrigation water by farm size or crop 
type, assessment of who makes irrigation water decisions, etc.); 

Modelling demand 
management, losses 
and reuse

Apply demand site reduction by gender
 - Water consumption differences by demographics
 - Time variability in water consumption

Setting demand 
allocation priorities

Demonstrate how allocation priorities can be altered when appropriately 
accounting for gender and social equity issues. For example, there may be 
higher prioritization of: 
 - Safe and hygienic sanitation
 - Domestic potable water where fetching water is time-intensive and/or 
unsafe

 - Irrigation of staple and home garden crops valued by women 
smallholders

 - Ecological flows to preserve natural resources n which women rely

Refining the supply 
analysis

Incorporating gender considerations

Changing supply 
priorities

Demonstrate how supply priorities can be altered when appropriately 
accounting for gender and social equity issues. For example: 
 - Consider strategies such as rainwater harvesting and “green water” 
management that address the needs of smallholders and food crops (as 
opposed to industrial-scale farming and cash crops).

 - Consider watershed conservation strategies, and how labor for these are 
distributed or are disproportionate

 - Consider infrastructure design (e.g. hand-pumps, treadle pumps) that 
address design requirements of women and the rural poor and disabled

 - In examples where there are priorities for livestock, consider priorities 
in current conditions and present alternative scenarios with allocation 
priority set for water-gathering women

Modelling reservoirs Represent demands at the reservoir site and priorities for allocation 
between consumption demands and hydropower production. For non-
multipupose reservoirs, the analysis can inform environmental impact 
assessments on gender-specific impacts of building dams. 

Adding flow 
requirements

Identify any flow requirement associated with women’s needs

Modelling groundwater 
resources

Identify if some of the groundwater resources are sources for subsistence 
farming and domestic water supply
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Table 3: Example of LEAP training modules incorporating gender information

Existing training module
Potential modification to the training module by 
integrating gender

Refining the demand 
analysis

Incorporating gender considerations

Disaggregating demand Obtain data needed to analyse issues that are relevant from a 
gender and social equity perspective. For example:
 - Demographics (% women, % men, age distribution, number of 
female-headed households, etc.) 

 - Demand data disaggregated along relevant dimensions 
(gender, livelihood, income group, ethnicity, rural/urban, etc.)

 - Data relevant to priority issues (e.g. indoor and outdoor air 
quality, household energy access, violence associated with 
the collection of biomass, time spent fetching biomass, time 
spent pumping drinking water wells, time spent on household 
activities and child care, etc.); 

Modelling demand management Apply demand site reduction by gender
 - Energy consumption differences by demographics
 - Fuel type by demographics
 - Time variability in energy consumption

Setting demand allocation 
priorities

Demonstrate how allocation priorities can be altered when 
appropriately accounting for gender and social equity issues. For 
example, there may be higher prioritization of: 
 - Promotion of (and/or subsidies for) cleaner, energy efficient 
appliances instead of less-efficient biomass cookstoves 

 - Switching to cleaner fuels where fetching biomass is time-
intensive and/or unsafe and/or polluting

Refining the supply analysis Incorporating gender considerations

Changing supply priorities Demonstrate how supply priorities can be altered when 
appropriately accounting for gender and social equity issues. For 
example: 
 - Investment in energy access for smallholder/subsistence 
farmers and households through decentralized energy systems 
(small-scale energy systems/mini-grids) to increase productivity

 - Training in installation and maintenance of decentralized 
energy systems

 - Consultations for siting of new plants, mines, refineries
 - Cost of electricity / affordability considerations

Training materials for other analytical tools can be adapted similarly to integrate gender and so-
cial equity issues and introduce them to our partners. For instance, we can provide guidance on 
how to include gender considerations on weADAPT, or identify gender considerations in supply 
chain analysis. We recommend investing in developing such training modules, developing new 
materials for WEAP and LEAP, for example, piloting them with select partners, and integrating 
them into our standard training workshops. 

True integration of gender and equity issues in modelling-based studies involves choices and ac-
tions at every step. To illustrate this, in Table 4 we provide a hypothetical example, of a study in a 
place where there are known (or suspected) inequalities in water and/or energy access. It includes 
a simplified version of the modelling steps: i) defining the problem, ii) data- gathering, iii) run-
ning the model, iv) results and analysis, and v) stakeholder engagement. 
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Table 4: A hypothetical study to ensure that communities use water resources eq-
uitably for sustainability and well-being 

WEAP / LEAP steps
Gender and social equity 
entry points Remarks

1. Definition of the 
problem and design of the 
methodology
Problem: Communities rely on 
water and energy resources 
for their livelihoods and 
domestic use. However, there 
may be uneven use of water 
due to priorities and activities 
in upstream and downstream 
areas.
Design of methodology: WEAP 
/ LEAP to represent supply and 
demand 

Profiling of water and energy 
uses, from large-scale to 
household-level (in both 
demand and supply)
Profiling of natural resources 
in location of users
Focus on gender 
disaggregation of water and 
energy use and management 
on both the supply and 
demand sides

Consideration of gender and 
equity issues at the project onset 
provides an opportunity to:
• Define the key issues that can be 
modelled and represented
• Create awareness of gender and 
equity issues and bring boundary 
partners’ perspectives to the table 

2. Data gathering and 
consolidation

Primary data collection, if 
necessary (depending on 
scale of study site and funding 
resources)
Gender-specific data on 
livelihoods, responsibilities and 
rights 
Secondary data sources 
(UN or other international 
databases, local censuses 
and statistical databases, etc., 
existing research, etc.)

A gender focus during data 
consolidation can:
• Help identify any efforts being 
made in the watershed that relate 
to gender considerations
• Motivate participation of female 
technicians in using tools for data 
processing
• Provide opportunities for insights 
from watershed stakeholders on 
key gender issues 

3. Building the model Gender-specific profile and 
predictive outcomes of either 
water distribution using WEAP 
outputs and indicators derived 
from WEAP algorithms or 
energy supply using LEAP 
outputs and indicators derived 
from LEAP algorithms

A gender output from model runs 
will produce processed data and 
indicators to identify hotspots for 
action

4. Results and analysis Will show the uneven 
distribution of water and 
energy supply, and who 
benefits most and least

A gender analysis can yield the 
following information and analysis:
• Types of livelihoods that depend 
on water and energy resources
• Gender-specific responsibilities 
for water and energy use and 
management per livelihood activity
• Gender-specific rights to water 
and energy (access rights; control/
decision-making rights)
• Water and energy flows towards 
domestic use vs. agricultural use 
vs. industrial use

5. Stakeholder engagement Participation of women and 
men to agree on an action 
agenda
Taking the action agenda to 
boundary partners

Gender-inclusive participation 
can help achieve balanced 
commitments to define action 
items and bring them to 
implementation
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3. Creating an environment for inclusion

SEI works all around the world, and although we regularly collaborate and engage with local part-
ners, often the scientists on a project team are not from the country or region where SEI project is 
taking place. As outsiders, we have to recognize which challenges to gender inclusion are beyond 
our control, and which are within our control or at least within our sphere of influence (see Figure 
3). In general, the aim is to prioritize the aspects that are within our control, while recognizing 
those that are beyond. In particular, this can help to largely determine how to interact with and 
support female modelers and planners and policy-makers that collaborate with us through our 
work. Additionally, awareness of the aspects that are outside of our control is useful, because they 
may work in favour of or against efforts for gender inclusion.

Though WEAP and LEAP analyse physical flows from water and energy systems, they are imple-
mented in social contexts, with real people who have real stakes and interests in these resources. 
Applying these tools involves a social process of user engagement and decision-making, and it 
also needs to take the context into account in the technical analysis and the framing of the out-
comes, which of course have implications for the (re)distribution of resources, and translate into 
different benefits or risks for different groups of people. 

Consequently, it is critical that the technical work promotes inclusive participation, with women 
engaged as technical experts and as stakeholders alike as the project evolves. For this, the design 
of project activities need to be inclusive and sensitive to social inequities. 

A key first step is to understand power dynamics. Drawing on the gender and development lit-
erature, Farnworth et al. (2013) identify four aspects of power: power over others, power within 
(personal strength and confidence), power to make choices and take action, and power with, or 
collective power. Modelling-based research can affect all four, but only if projects are designed 
with a clear awareness of power structures and of the transformation that we aim to achieve. 

Figure 3. Framework for examining opportunities for gender inclusion in SEI projects

Unequal access to 
tools and trainings

Unequal participation 
in decision-making 
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output processes
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3.1 Designing projects for inclusion

The key question is what practices need to be implemented when creating an inclusive process. 
For instance, researchers can generate discussions with boundary partners about the benefits of in-
cluding broader participation. This type of engagement undoubtedly requires an understanding of 
the relevant social and cultural norms in the various countries where capacity-building activities 
occur. This is key in all circumstances, and the generalized guidance provided in this document 
can be adapted for each country to respect the local context. 

It is also useful to consider each activity within a project based on the possible level of participa-
tion and its importance. For example, active participation from women in a training session may 
not be as important as in mixed-sex stakeholder consultations. Furthermore, dedicated women-
only consultations may even be preferred. As noted in Figure 3, making these determinations 
requires understanding both the local culture and its social and gender norms, and the aspects that 
are within and beyond our control. Some questions to ask at the outset might be:

• What is the gender balance of each group of boundary partners (e.g. of the relevant govern-
ment agencies, of local farmers’ groups, of the population served by the water system)?

• What is the status of women in each of those groups or institutions? (For example, are they 
in leadership positions, and/or on technical expert teams, and/or middle or lower ranks of 
the bureucracy?)

• What roles do local boundary partners expect women to play in the project? (Are they part 
of the core project team? Are women expected to be part of various stakeholder groups, or 
are they seen as a separate interest group?) 

• Are there existing gender-related structures already in place, such as a gender focal point, 
gender desk of department, a ministry of women’s affairs that the project can tap into?

Designing a technical modelling project to support inclusion may require a gender-sensitive ap-
proach to training as well, with distinct training goals and methods for the female participants. 
For example, it may mean supporting women’s involvement by ensuring a critical mass of female 
participants, including female trainers, and providing mentoring as they engage in the technical 
work. 

3.2 Ensuring meaningful participation

Understanding the ways in which women’s participation in projects can improve the outcomes can 
help ensure that women are meaningful participants. Along with expressing an interest in working 
with women, SEI needs to identify women who have the technical capacity to participate. Simply 
asking boundary partners to include women in the project team can increase female presence in 
project implementation, but may not demonstrate its value if the women are not equipped to make 
meaningful contributions.

Another key issue to address is: Are women benefiting from participating? Are they participating 
on their own terms? Often women are included as a formality, to show representative participa-
tion, but what is in it for them? When women participate meaningfully, it can create a “cascade of 
change” for themselves, their communities and constituencies. 

Much has been written about levels of participation – from providing information, to actually lead-
ing change processes – and their implications for equity and for empowering people.11 Figure 4 
summarizes a presentation given at the SEI Science Forum that explained the different levels of 

11 We also recognize that participation often does not fall into clear categories, but may combine aspects of several cat-
egories. Still, these descriptors can help us ascertain how people have participated and their degree of engagement.
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participation. Here we added the role of the researcher, and what kinds of efforts could be made 
at each level to foster gender and social inclusion. Most SEI projects require at least some degree 
of participation by women. If we are intentional about integrating women, we should ensure more 
meaningful – and increasing – participation at all levels. 

Figure 4. Levels of participation within the project, which can be used as opportu-
nities to engage female participation. 
Source: Sarah West presentation at the SEI Science Forum, May 2016.

3.3 Practical considerations for inclusive projects

One way to help ensure that projects are gender-inclusive is to map out the activities involved, 
and then consider the role of women and men in each activity. For projects that involve modelling 
using WEAP to represent watersheds, basins or national water balances, the main activities can 
include technical work, capacity-building and the delivery of project outputs. In our experience, 
these modelling activities, despite the scale of the modelling endeavour, requires working with a 
finite set of boundary partners: five to 10 institutions, with two or three representatives per institu-
tion, for a group of 10–30 individuals participating actively in project activities and workshops. 

In this context, the project design should aim to include equal numbers of women and men at all 
stages, both as stakeholders and as technical experts. For example, a simple but intentional ap-
proach might set a quantitative target, such as 50% female participation in workshops. To ensure 
that the target is met, the project team needs to consider gender differences that might affect par-
ticipation, such as the times when activities are scheduled and the distance that must be travelled. 
Basic needs should also be covered, such as ensuring that there is a women’s bathroom. 

We can also connect the promotion of active female roles to performance indicators and out-
come goals. For instance, through SEI’s Planning, Monitoring, Evaluation and Communication 
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Figure 6. Levels of participation within the project, which 
can be used as opportunities to engage female participation. 
Source: Sarah West presentation at the SEI Science Forum.
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(PMEC),12 the project team can set an objective of at least X number of women promoted to 
decision-making positions after the project. 

Achieving such goals requires directly engaging with the women involved. It may require tar-
geted capacity-building, including additional training for women that goes beyond technical skill 
development, such as leadership training or other relevant themes. Another valuable strategy is to 
create mentorship opportunities for women during the implementation of the project.

One issue to consider across all these efforts is how to include all women, not only those whose 
social privilege provides them with greater access. This may mean identifying platforms that en-
able a broader range of women to participate, on their own terms. The goal is to achieve a truly 
representative mix of women (and, of course, of men as well).

3.4 Designing more gender-aware workshops

There is a strong capacity-building component in all modelling projects using WEAP and LEAP. 
Hence, trainings on the use of the tools are opportunities to promote gender inclusion in model-
ling. In Section 2.2, we discussed how the curriculum of these trainings might be adapted to raise 
awareness of gender issues (Tables 2 and 3). Here we focus on how the setup of the trainings 
themselves could be improved.

Aiming to build on the work presented in this report, SEI’s U.S. Center analysed a representative 
sample of 117 capacity-building workshops organized by SEI-US staff all around the world over 
the past five years (Galaitsi et al. 2016). Overall, a third of participants were female, but there 
were significant variations: from a low of 17%, on average, in 2011, to a high of 40% in 2013. 

This suggests that much more needs to be done to ensure truly equal participation. Along with the 
analysis, the project team prepared guidelines for SEI-US researchers to improve gender inclu-
sion in in capacity-building efforts with boundary partners. 

One key factor that the SEI-US study explored was the number of trainings including female staff. 
It found that 28% of facilitators whose gender was known were female (11% were SEI partners 
whose details were not available). Of the 117 workshops reviewed, 39% had at least one female 
trainer.

In our experience, we have found that women tend to participate more actively in trainings when 
the workshop is led by a woman, or by a man and a woman together. In general, it is common for 
women to not raise their hands or ask questions during trainings. Instead, they come quietly and 
approach other women afterward with any unresolved issues or comments. 

This highlights the fact that women are not always confident expressing themselves in large fo-
rums, which is why it is important to look for spaces where women are more comfortable speak-
ing up. Organizing separate and possibly informal sessions to discuss topics relevant to the work-
shops can help engage women. Building self-esteem and confidence in women can contribute to 
creating platforms for increasing female participation. As we engage with women, it is likely that 
we will learn how to engage with other marginalized or vulnerable groups as well.

12 See https://www.sei-international.org/publications?pid=2347. 
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4. Gathering data for successful gender integration

In the sections above, we outlined entry points for inclusion in the project process and for inte-
gration of gender in project design. In this section, we focus on data issues and identify possible 
proxies to approach gender data and analysis when the desired data is not available. 

Data collection is a significant component of any modelling work. Incorporating gender-related 
data can provide the evidence to inform decision-making processes, offer an understanding of 
the scale of the issues, provide a baseline, assist in evaluating alternative options, and allow 
decision-makers to set targets for future development. 

There is an opportunity to proactively seek gender data in our projects, but we usually rely on 
partners to provide data, and there are many gaps. The local contexts vary from project to proj-
ect; therefore, it is important to frame data-gathering activities by considering specific ques-
tions, such as the following, when addressing gender and social equity data needs: 

• Measuring welfare: Are we working within a developed or developing country context? 
What are the levels of poverty? What are the main vulnerabilities of the system as a 
whole, and what are their main drivers?

• Focus on gender differences: What are the differences in terms of gender needs? What 
are the opportunities in this specific context? What are the differences in male and female 
contributions to development?

• Evaluation of output and impact: What would be the best outcomes for a particular 
project if gender was included, and benefits are equitably shared?

Answering such questions could inform modelling design decisions in relation to geography of 
disaggregation, and of application of supply and demand strategies by gender. In a WEAP mod-
el, disaggregating the representation of water demand in the model can offer valuable insights. 

In order to be reflected in models, gender dynamics need to be translated into quantitative data. 
For example, consider a watershed where livestock takes priority at water sources, and women 
gathering water – for household use and for growing food – come second. At a specific site 
such as a small reservoir, water demand can be broken down into two categories: livestock and 
water-gathering women. If there are 100 units of water and both demands are treated equally, 
each can take up to 50 units. However, if livestock has absolute priority, it could take the full 
100 units and leave nothing for the women. By combining such scenarios with data on where 
the women are coming from and what other water sources they could use, a model could es-
timate the implications of different scenarios for the amount of time and distance travelled to 
gather water.

A first, crucial step in many settings is to quantify the water demand for which women are 
responsible. In the Mekong River Basin, for instance, where droughts and water scarcity are 
increasingly common, there is a paucity of gender-disaggregated data.13 We know that women’s 
access to water can be limited by their lower social status (Crow and Sultana 2002), but ad-
dressing this within a watershed systems model requires quantifying their water needs. When 
you have data, you can negotiate. It is thus important to gather detailed household water de-
mand data, disaggregated by demographics, including by gender. 

While many researchers have noted that a key data challenge for research relevant to gender is-
sues is the availability of gender-disaggregated data, to the extent that issues disproportionately 
affect women, just having overall data may be enough data. Data relating to, for example, indoor 

13 Efforts to tackle this gap include GIS integration of gender information: https://servir.adpc.net/publications/gender-
and-gis-guidance-infographic.
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air pollution, access to healthy drinking water, and availability of safe transportation are all highly 
relevant to gender issues, even if they are not available in a gender-disaggregated form.

4.1 Data analysis and metrics

Last year, recognizing that data on gender gaps is crucial to solving gender inequality, the Gates 
Foundation committed US$80 million to promote better gender data collection and analysis.14 The 
goal is to reduce data gaps, improve data collection, provide data to decision-makers, increase 
public awareness, and promote organizations that put gender at the centre of their activities. 

In addition to data gathering, we can focus on the results that can be extracted from the data col-
lection and what they reveal about gender. This can be done through the modelling itself or by 
developing indicators that provide metrics to understand the gender component. Some existing 
indicators can be used as departure point, such as those developed within the Data2X endeavour 
(Data2X 2016), which provide insight into potential metrics from data collected in a particular 
project.

Key questions to orient water research for gender data-gathering are: 

• What activities are mainly performed by women within a watershed? What are the main 
gender differences related to access to water resources? 

• Who are the users of water, not only in agriculture but also in domestic and other uses?

• How much water do they access and how, what water do they use (surface, ground, saline, 
wastewater)? 

• How are women represented in a watershed? What are the gender data needs in this particu-
lar setting of the sphere of influence of the project? 

• When assessing data gaps and proxies, does some of the data exist, and it is just a matter 
of integrating it? If not, how can we generate the data ourselves? (for example, through 
surveys, mobile apps, sharing photos, entering data on specific locations)

• What would be the key aspects of data needed and what method could be used to collect 
the data? 

 - Hours spent by month to fetch water

 - Distance traveled to fetch water

 - Compensating for gender-disaggregated large-data gathering with the use of mobile de-
vices or data input boxes:

 > Women fetching water as stewards of water: 
 → share observed surface or groundwater levels for model calibration
 → share quantities of water transported for water demand estimation and satisfac-
tion levels in the model

 > Gender disaggregated observed groundwater levels and perceived pumping levels 
for model calibration, gender differences in water access, energy use and pumping 
cost differences

 > Women in charge of household can report on days of the week or number of hours 

14 See http://www.gatesfoundation.org/Media-Center/Press-Releases/2016/05/Gates-Foundation-Announces-80-Mill-
Doll-Comm-Closing-Gender-Data-Gaps-Acc-Progress-for-Women-Girls.
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in a month with water shortages in the house (representing issues of water supply 
intermittence)

 > Observed ranking of water turbidity for water quality and health concerns to evaluate 
gender differences in water quality issues

 > Information on land use and land use changes that are important for a good repre-
sentation of the hydrology and could have implications on ecological concerns and 
well-being

 > Reports on flooding areas or storm water issues in a city or poor areas surrounding 
the city

 - Labor force participation to estimate the number of women that are in charge of the 
household and in control of domestic water use (related to access issues and conserva-
tion campaigns)

 - Access and ownership of dwells, water rights, access to land ownership

Key questions to orient energy research for gender data-gathering are: 

• What activities are mainly performed by women within the geographic area being studied? 
What are the main gender differences related to access to energy resources? 

• Who are the users of energy in each sector?

• How much energy do they consume, and what type of energy do they use (biomass, elec-
tricity, natural gas, etc.)? 

• How are women represented in the geographic area being studied? What are the gender 
data needs in this particular setting of the sphere of influence of the project?

• When assessing data gaps and proxies, does some of the data exist, and it is just a matter 
of integrating it? If not, how can we generate the data ourselves (for example, through sur-
veys, mobile apps, sharing photos, entering data on specific locations)?

• What would be the key aspects of data needed and what method could be used to collect 
the data? 

 - Hours spent by month to fetch biomass;

 - Distance traveled to fetch biomass;

 - Compensating for gender-disaggregated large-data gathering with the use of mobile de-
vices or data input boxes:

 > Gender disaggregated quantities of various forms of energy used for estimation of 
energy demand and pollutant concentrations;

 > Women in charge of household can report on days of the week or number of hours 
in a month with energy shortages in the house (representing issues of energy supply 
intermittence);

 > Type of kitchen appliances (including type of cookstove) and chimney design;

 - Labour force participation to estimate the number of women that are in charge of the 
household and in control of energy use (related to access issues and conservation cam-
paigns).
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We recognize that a lot of our work responds to funders’ demands and requirements for data, and 
so far we have been reactive in addressing those demands rather than trying to create or reshape 
the way we answer to calls through our proposals. Taking an approach to advocate for gender 
inclusion within the projects, it may be possible to collect this kind of data. This way it may be 
possible to create indicators of issues, such as time to gather water and contributions on saving 
water. Finally, developing concrete examples of our tools to illustrate their application can be use-
ful in including these perspectives.

4.2 Approaches to data gaps

Gender data exists in different forms. For instance, the UN Department of Economic and Social 
Affairs (UN DESA) produces an annual gender report that provides aggregated data at the coun-
try level, including population and families, health, education, work, violence, environment, and 
poverty (UN-DESA 2015). The report includes statistics about drinking water access and water 
collection by women, as well as energy access.15 It also highlights the paucity of women present in 
decision-making positions in meteorological services and other key international organizations. 

The Food and Agriculture Organization of the UN (FAO), meanwhile, collects global gender 
datasets focusing on food security and makes them available through its website.16 The FAO da-
tabases and infographics can be used as preliminary data sources for greater gender integration in 
technical analyses. 

The International Water Management Institute (IWMI), together with SEI, has also created a set of 
tools for mapping data regarding equity in particular basins (CGIAR 2015).17 SEI has participated 
in the development of a set of guidelines for the use of geographic information systems (GIS) for 
integrating gender concerns in GIS applications for environmental/natural resource management, 
disaster risk management and resilience-building.18 These tools highlight the increasing need to 
use GIS tools to understand data gaps and to interpret the geography of gender information. 

Some aspects of data gaps have been recorded and studied. In a comprehensive report on gender 
data gaps, Data2X identified key gaps on issues such as health, education, economic opportuni-
ties, political participation and human security (Buvinic et al. 2014). Through a classification of 
gaps, this endeavour mapped existing data and classified it according to current gaps. The result 
is a summary of data needs to complete gender data in terms of coverage, standards, complexity 
and granularity (see Figure 5). 

The Data2X initiative also focuses on generating data for measuring progress on the SDGs and 
on building partnerships to connect with other organizations. For work that overlaps with SDGs 
research and implementation, there are specific guidelines that include gender in the achievement 
of the goals. Although some of these indicators are less geared towards modelling and more fo-
cused on the general well-being of women, there may be projects that can generate this data and 
contribute to elements of gender mainstreaming through the achievement of SDGs. 

These examples and sources of gender data could be a useful departure point to characterize the 
status quo and identify gaps that SEI projects and activities can address. Still, at the more local 
level, and through our projects, it is possible to generate additional data and include it into mod-
els in order to represent gender issues of water, energy, adaptation or product supply chain, as 
described in Section 2. 

15 See http://unstats.un.org/unsd/gender/downloads/Ch7_Environment_info.pdf.
16 See http://www.fao.org/gender/gender-home/en/?no_cache=1 and http://www.fao.org/gender/gender-home/gender-

resources/gender-statistics/en/.
17 See http://maps.vista-info.net/gis/htm/IWMIBasinMaps/
18 See https://servir.adpc.net/publications/gender-and-gis-guidance-notes.



25

4.3 Interdisciplinary work and qualitative analysis

When no data is available, one approach is to validate the trends shown in the model with key 
informants. This can involve interdisciplinary work that combines quantitative and qualitative 
data (or “mixed methods”) in the project, from problem definition to final outreach. This means 
that it is possible to collect data in a qualitative way (e.g. demographics information, census and 
surveys), and possibly inform quantitative models based on this qualitative data. 

]]	

Gender	Data	Gaps	
Lacking	
Coverage	
Across	

Countries	
and/or	Regular	

Country	
Production	

Lacking	
International	
Standards	to	
Allow	for	

Comparability	

Lacking	
Complexity:	
Information	

Across	
Domains	

Lacking	
Granularity:	
Detailed	
Datasets	

Allowing	for	
Disaggregation	

	
Health	
Maternal Morbidity & Mortality •	 	 	 •	
Women's Excess Disease Burdens •	 	 	 	
Violence Against Women •	 	 •	 	
Mental Health •	 	 •	 •	
Adolescent Health •	 	 •	 •	
Utilization of Health Services by Women •	 	 	 •	
Education	
Learning Outcomes •	 •	 	 	

Excluded Girls •	 •	 	 	

Transition Rates •	 	 	 	

Economic	Opportunities	
Unpaid Work •	 	 	 	
Informal Employment •	 	 	 	
Earnings and Opportunity Cost of Paid Work •	 •	 	 	
Conditions of Migrant Workers •	 •	 	 	
Employment Mobility •	 •	 •	 •	
Entrepreneurship •	 	 •	 •	
Asset Ownership •	 	 •	 •	
Productivity in Agriculture •	 •	 •	 •	
Access to Financial Services •	 	 	 	
Access to Child Care •	 •	 •	 •	
Access to Mobile Phones & Internet •	 •	 •	 •	
Political	Participation	
Representation in Local Governance, Political 

Organizations & the Professions 
•	 •	

	 	
National Identity Documentation •	 	 	 •	
Voter Registration & Turnout •	 •	 	 	Human	Security	
Conflict-related Mortality & Morbidity •	 	 	 •	
Forcibly Displaced & Migrant Profiles •	 	 	 •	
Impact of Conflict on Gender Variables •	 	 •	 •	
Conflict-related Sexual & Gender-Based Violence •	 	 •	 •	
Participation in Peace & Security Processes •	 •	 •	 •	

Figure 5: Gender data gaps identified by Data2X team based on need, population 
coverage, and policy relevance.  
Source: Gender Data Gaps Table. Data2X, 2013. http://data2x.org/what-is-gender-data/gender-data-gaps/
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This an exciting area, but it requires people to cross over disciplines. It is important to think 
harder about our own work and how social and physical domains can be effectively combined for 
integrated planning using matching methods (Kemp-Benedict et al. 2010). Examples of hydro-
literacy also can provide a window or opportunity to build capacity around water management in 
environments where data is not readily available, but could be constructed through participatory 
processes (Escobar et al. 2016).

5. Conclusions and next steps

As presented in this guidance document, SEI’s modelling tools for water and energy are well 
suited to include gender analysis – for instance, in characterizing water or energy demand. Indeed, 
with appropriate research design, the tools can be used with the express purpose of analysing 
gender-based or other disparities or social inequalities. We also explained the kinds of gender- and 
equity-related issues that the tools could be used to illuminate. And we distinguished between two 
aspects of gender-inclusive modelling: social inclusion, by which we mean ensuring that women 
(or other marginalized groups) are fully represented in projects, including as technical experts, 
and can participate meaningfully; and integration of gender issues in the design of the research.

Section 2 focused on how gender issues can be integrated into the design of modelling studies and 
in the training modules that are used to build boundary partners’ capacity at the outset of projects. 
We also presented a sample study to illustrate how a gender-focused approach might affect each 
stage of the project.

Section 3 reviewed different aspects of project design for inclusion, such as recognizing existing 
power dynamics; setting gender balance and, potentially, women’s empowerment goals; building 
women’s technical and leadership capacity; being mindful of logistics (e.g. women’s bathrooms); 
and including women trainers at workshops. In Section 4, we then addressed one of the largest 
challenges in integrating gender issues in modelling studies – lack of data – and offered examples 
of how data gaps could be filled or overcome.

Another proposed step is to make sure that SEI researchers are familiar with gender analysis 
frameworks and the concepts and methodologies they can use to include gender in development 
and research projects (March et al. 1999). Some of these approaches are geared towards gender 
roles analysis or to address refugee or disaster situations. Another focus of these gender analysis 
frameworks is on participatory planning and promoting women’s identification of power roles 
(March et al. 1999). By using these frameworks it is possible to focus on key challenges that may 
arise in projects, and relevant tools and frameworks to consult. 

Gender is one stark dimension of social inequities, but analytical modelling can certainly be used 
to shed light on other key dimensions. For example, a major step would be simply to conceptual-
ize development not merely on the national level (e.g. GDP per capita), but to acknowledge and 
examine the inequities implicit in its drastically uneven distribution of developmental benefits. 

Quantifying and assessing inequalities at this more refined level can help uncover opportuni-
ties to bridge social equity gaps, including gender gaps. For example, work that SEI has done in 
Africa and the Middle East on water-sharing between countries (e.g. Lesotho and South Africa, 
and Palestine and Israel) shows vast inequities in the quantity of water allocated to each country. 
Analyses within countries could highlight similarly large disparities based on gender, region, 
ethnicity or other factors. 

A natural next step is to put these ideas into practice in actual SEI projects, and then evaluate the 
results and draw lessons that can be shared within SEI and across the broader WEAP and LEAP 
user communities. SEI is well poised to tackle gender issues and to start addressing them via its 
technical and analytical tools. 
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