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Abstract 

This report will explore and advocate for the development of a Water Poverty 
Index (WPI) that is child-centered. It is already generally accepted that women and 
children must be prioritized when  advocating for equitable change. Yet the idea of 
children as key stakeholders is less common. This document will take this perspective 
in seeking to develop a child-centered WPI. As a Water Poverty Index must be tailored 
to a specific site and there are many variable and potential subcomponents, this 
document will strive to encourage a child-centered mindset, rather than a specific 
methodology that can be slavishly followed. It is the hope of the author that developing 
such a mindset will be helpful to researchers who are hoping to apply a WPI to a region 
as well as NGOs working on behalf of children. It should also be useful when indices 
other than the WPI are used. To illustrate how a child-centered WPI could be 
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developed, the subcomponents of a specific Water Poverty Index study (1) will be used. 
This will help demonstrate several aspects of a child-centered perspective, such as the 
inclusion of children in developing the WPI, the inclusion of children’s needs in water 
poverty alleviation, the use of school attendance as a proxy for success and the 
possibility of targeting multiple Children’s Rights with the chosen interventions.  This 
report will also look at the specific case study of the Bayano region in Panama. While 
developing a comprehensive WPI for the Bayano region  is beyond the scope of this 
report, information from the region, obtained from previously published research as well 
as a workshop with a community in the region, will be used to illustrate potential 
child-centered programs, as well as how certain programs could be modified to be more 
child-centered. Finally, the Bayano case study will highlight the importance of 
considering power disparities in developing a WPI, whether child-centered or not.  

Executive Summary 

Introduction  
  

The Water Poverty Index (WPI) seeks to be a flexible, holistic method of 
gauging water poverty. It considers 5 components related to water poverty (Resource, 
Access, Capacity, Use and Environment), with each having potentially several 
subcomponents (2). For instance, subcomponents related to health, income and 
education are often included in Capacity (2). The WPI’s calculation is simple, with the 
values for the components placed on a 0 to 1 scale, summed up and averaged.  
 A benefit to the WPI is its flexibility, with the specific WPI subcomponents 
chosen depending on the community or region in which it is being applied. In this same 
spirit, this paper will explore the development of a WPI that is child-centered, which can 
be used in conjunction with the standard WPI in a region. As subcomponents vary 
between locations and it would be impossible to address all of them here, this paper is 
meant to develop a general guide and encourage a mindset, rather than act as a 
concrete methodology. As such, it uses the subcomponents of an early paper applying 
the WPI to local communities as a starting point (1), and demonstrates how a 
child-centered perspective can be incorporated. Sections are divided by WPI 
component (Resource, Access, Capacity, Use, Environment), with several subsections 
targeting different concepts. 
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Including children in developing the Water Poverty Index 
 
 

It is generally accepted that women and children must be prioritized when 
advocating for equitable change. However, there is still a tendency to cling to “traditional 
ideas” about children and view them purely as victims (54). A less common, but vital 
view, is to see them as stakeholders in their own lives (54). This latter perspective is 
applied in this document, while certainly still understanding the vulnerability of this 
segment of society. As such, for each of the 5 WPI components, there is a discussion of 
how children can be included in the development of the WPI and in the subcomponents 
that should be included. This can include modifying a subcomponent to make it more 
child-centered, as in including the time necessary for children to collect water in the 
Access component. This can also include a discussion of the methods by which children 
can be sources of information in developing and measuring subcomponents. As such, 
children can become meaningful stakeholders in the development of the WPI. 

Including children in water poverty alleviation 
The information generated from a Water Poverty Index can be useful in seeking 

to alleviate water poverty in the communities considered. This can often be done by 
targeting the subcomponents in the WPI. This report will thus explore how such poverty 
alleviation processes can better include the needs of children. This can include aspects 
such as the placement of wells and pumps in the Access component or the 
development of disaster prevention curricula in the Environment component. A focus on 
children in water poverty alleviation is vital, as it allows a long-term approach necessary 
for concrete, stable solutions. 

School attendance as a proxy 
For each component, there is a section that considers how the concepts 

discussed can help encourage school attendance in children. For instance, the creation 
of school gardens, a possibility for the Use component, could help encourage school 
attendance. As in the past sections, the purpose is to encourage the thinking regarding 
how the choice of subcomponents can impact an important proxy of child wellbeing and 
future success. 
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Targeting multiple rights 
The issues involved in water poverty often interact, which must be taken into 

account. Similarly, the issues faced by children cannot be considered in isolation. It is 
therefore of great benefit if the subcomponents chosen for the WPI and the attempts at 
water poverty alleviation processes are shaped so that they target multiple issues in a 
community. To explore this idea, this section uses the discussion in the previous 
sections to demonstrate how multiple Children’s Rights can be target for each 
component. For instance, in creating and implementing the subcomponents for the 
Access component, several rights, including the Right to Privacy, the Right to 
Education, and the Right to Leisure, Play and Culture can be targeted. 

Bayano Watershed case study 
To offer some concrete examples of potential applications, the communities of 

the Bayano Watershed, in Panama, are used as a case study in each section. The 
communities in the Bayano Watershed consist of indigenous Guna, Embera and 
nonindigenous Campesinos. With the construction of the Bayano Dam, which created 
Bayano lake, several communities were relocated. This has resulted in several chronic 
water issues, as well as issues with land tenure and social conflicts. The information 
about the region that is used in this paper comes from past studies in the region as well 
as two in-person visits to the Maje Embera communities, which included a community 
workshop on their needs and views. The workshop consisted of a facilitator asking 
participants from the community several questions, including their uses of the nearby 
water bodies and what they felt was needed for their community to thrive. 

 
The Bayano region was chosen not only because communities have been 

involved in several illustrative initiatives, but because it can also show the importance of 
considering differential power dynamics in water poverty alleviation projects. For 
instance, subcomponents for Use can be impacted by the difficulty of local communities 
to change the use of water in their region. 

 
 More information about the case-study process and results is in Appendix 

1.  
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Water Poverty Index: Key features and benefits 
The WPI considers 5 components of water poverty, which it aggregates into one 

value. It is encouraged, however, that each component also be considered separately 
when comparing locations (2).  The 5 components are (2): 

 
Resources: The physical availability of water, considering quantity, variability and 
quality. 
Access: Access to water for human use, including time necessary to retrieve it. 
Capacity: The effectiveness with which people can manage water. 
Use: Different uses of water, including agricultural, industrial and domestic. 
Environment: The environmental integrity of aquatic and other related habitats in the 
region. 
 

Each component is the sum of several subcomponents.  For instance, Capacity 
is often seen as the result of economic status, level of education and health (2). The 
WPI’s calculation is simple, with the values for the components placed on a 0 to 1 scale, 
summed up and averaged. Differential weights can be added to components, if it is 
deemed necessary. The results can be displayed as a percentage falling in various 
levels (55) : 
 
-Severe water poverty (0)-47.9 
-High water poverty 48-55.9, 
-Medium water poverty 56-61.9 
-Medium low water poverty 63-67.9 
-Low water poverty 68-(100) 
 

The term “water poverty” can seem odd, as the index can be applied to places 
with low water-related problems and thus they would not be facing “water poverty.” Also, 
the term “poverty” has a negative connotation that some might feel is not ideal. While 
the author understands these issues, they chose to use the term because, in general, 
the communities in which a child-centered WPI would be applied are those that would 
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be considered by many as “water poor.” Similar reasoning is used for the methods to 
alleviate water-related issues that are suggested in this report. In terms of its negative 
connotation, it is hoped that this will encourage people to see the water-related issues 
discussed as significant and thus help stimulate a willingness to work towards solutions. 

The WPI is a useful measure because it meaningfully incorporates the commonly 
seen concepts in the development of Water Indices (3). For instance, a common 
distinction in the types of Water Indices is whether they consider Green or Blue Water 
(3, 4). The WPI is flexible enough to consider both. For instance, both drinking water 
and rain fed irrigation can be considered (5).  

Another key aspect is that it considers the requirements of the environment, 
which is also a common theme in Water Indices (3, 6). Even early on, simple water 
indices were modified to include a set percentage of water for Environmental Flow 
Requirements (6). Other measures are more variable depending on the specific basin 
considered and could even consider ecosystem type (3). The WPI is ideal as it can 
incorporate a variety of different environmental measures, from biodiversity to 
vegetation cover (7, 8). The WPI can also take into account various socioeconomic 
aspects, including policies and governance (9). The WPI has a forecasting element and 
can aid in suggesting future scenarios, primarily by converting outputs into the related 
Climate Vulnerability Index (CVI) (10). 

The WPI is also applicable at several different scales (5). It is often applied at the 
scale of a community and has been used to compare communities with differing 
characteristics (11). However, different scales can be considered, as when the WPI of a 
community has been compared to that of an entire country (5). 

Finally, it also lends itself to social learning in both development and application 
(see 12). There are several subcomponents in each component mentioned above and 
choosing which ones are important for a community must be done with input, direct or 
indirect, from that community (5, 13). For instance, one study dropped a subcomponent 
related to urban water pipes since the community turned out to mostly rely on informal 
wells (13). As such, the WPI encourages an ongoing dialogue between the researchers 
and the community to develop a meaningful metric to gauge Water Poverty. Fortunately, 
in cases where this proves untenable, past studies with similar communities can act as 
guides to developing the proper index. 
  

 How to include children in the WPI 
In order to include the needs of children in a Water Poverty Index, it is important 

that they are considered in both the gathering of data for the index as well as the 
solutions that are meant to alleviate water poverty. Using the proper conceptual 
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framework when gathering data for the Water Poverty Index is, of course, a key 
component of the index. More precisely, stakeholder participation is highly encouraged. 
As such, a WPI that is child-centered must have children as key stakeholders. 

Several Water Poverty Indices have also considered the priorities of a nation in 
developing their index. The most straightforward way this has been done is by giving 
specific weights to different components depending on the perceived priorities (21). For 
example, if a nation prioritizes the environment more than agriculture and industry, the 
Use component has a weighting of one, rather than three (21). 

This report will follow a similar conceptual mindset, but using a hypothetical 
nation’s priorities. This nation is one that prioritizes the needs of children. However, as 
the issues involved with child welfare touch all components, it will not be a simple 
change in weighing of components, although a weighing system that gave more weight 
to the Capacity component could be considered more child-friendly. 

Instead, each component will be considered to determine or tailor 
subcomponents that take into account the needs of children, both in gathering and 
disseminating data. The rights elucidated in the Convention of the Rights of the Child 
will be used to guide this process (22). In an effort to achieve as many of these rights as 
possible, connections and links between subcomponents will also be highlighted, 
particularly in cases where one method to alleviate water poverty can target several 
Children’s Rights. 

The subcomponents considered will primarily be those found in Sullivan et al.’s 
early application of the Water Poverty Index to communities as part of a peer-reviewed 
study (1). However, it may prove justifiable to include other subcomponents if they have 
since become commonly used, in the WPI or similar efforts. For instance, while Sullivan 
et al. did not used GDP, per capita GDP or similar measure in determining Capacity (1), 
they will be discussed here as they are commonly used measures, particularly at the 
national level, are widely available proxies and are measures also used in other 
aggregate indices. Discussing them here could therefore have a strong impact on future 
work. 

In either case, it will not be possible to discuss all potential subcomponents, 
especially as Water Poverty Indices are meant to be tailored to the study site. However, 
the discussion here will offer a guide to researchers developing WPIs to consider how 
children may be impacted. Beyond the more theoretical discussion, the communities in 
the Bayano Region in Panama will be used as an example of how to tailor components 
for a child-centered WPI. A final WPI score for the region may be beyond the scope of 
this report, but it will be used as an example of the process. 

A heuristic tool can help illustrate the goals of this report’s approach, although 
one must keep in mind that this greatly simplifies a multidimensional approach. Despite 
this, it might be useful in situations where there are unforeseen constraints in choice or 
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simply to get researchers and advocates thinking about how their measures might be 
made more child-centered. Figure 1 illustrates this process using the scenario of 
determining which subcomponent to use or when comparing potential subcomponents, 
say to avoid double counting. Here, a point system and a few, specific questions, could 
be applied. The questions are: 
 
1. Are children included when gathering information for this subcomponent? 
2. If this subcomponent is targeted to reduce water poverty, does it target Children’s 
Rights as elucidated in the Convention on the Rights of the Child? 
3. Would targeting this subcomponent increase School Attendance, directly or 
indirectly? 
 

The higher the score, the more suitable the subcomponent. In addition, if the 
highest value was not obtained for a question, researchers should take the time to ask 
why this was the case and whether it can be remedied. Also, it should be kept in mind 
that the number of rights that are considered are important, not simply that more than 
one is considered. As such, researchers should look precisely at the subcomponents 
that do target multiple rights. 

The School Attendance Proxy is used in addition to the more general measure of 
Children’s Rights as a category because it targets a potentially simpler measure for the 
component of the Right to Education, than some of the others. It is also one that is 
particularly affected by water poverty and education is one of the common themes in the 
Capacity component. A similar reasoning was used in a past study seeking to create a 
“dashboard of sustainability indicators” which kept both murder rate and number of 
minors detained despite their correlation, because the latter addresses the region's 
gang problems (23). While double counting is an issue, it is better to err on the side of 
caution with this Children’s Right. 
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(Figure 1. Decision tree for determining how child-centered a subcomponent is. This is a 
simplification of a multidimensional issue, as discussed in the text.) 
 

Bayano region case study (Site) 
The case study site is the Bayano Watershed, officially labeled River Basin 148 

in the list of Central American river basins (14). The watershed has a surface area of 
5028 km2 (14). The Bayano region is bounded by the Darien region in the east and ends 
approximately 80 km from Panama City in the west, in the Chepo District (15). It is a 
humid tropical forest, but its extent is greatly reduced, mostly due to deforestation, 
agriculture and cattle raising (14, 16).  
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A major historical shift occurred with the Bayano Reservoir, commonly called 
Bayano lake, which was created when the Bayano Dam, completed in 1976, led to the 
flooding of surrounding land (17). The ecosystem was greatly affected with algal blooms 
and biodiversity loss (18). The flooding also led to the resettlement of several 
indigenous communities (18). 

The Bayano Watershed is home to several different types of communities, 
including the indigenous Embera and Guna, as well as the Campesinos (18). The 
Campesinos, often referred to as Colonos, are Panamanians of non-indigenous descent 
who settled in the area (18). Land conflict issues have long existed between these 
groups and this was exacerbated by the building of Bayano Dam (18). Before the 
flooding, the Guna had 10 villages in the region, with a total of 2000 people (18). They 
were in a position of having recognized land claims, with two areas in the region 
designated as Comarcas, namely Guna Madungandi and Guna Yala (14). A Comarca is 
a geographical area granted to an indigenous group, allowing them to use its resources 
and apply their own governance system and political method (17). This is in contrast to 
a Reserva Indigena, in which a group is simply granted the right to own the land and 
use its resources (17). 

Only some segments of Guna Yala are found in the Bayano Watershed, while 
Guna Madungandi falls squarely within this watershed and the Guna were resettled 
from this region (17). The Guna Madungandi Comarca was established in 1934, and 
while the legality of this was still contested, it was largely recognized by the government 
(19). 

The Embera started moving into the Bayano region in the 50s and 60s (16). 
Unlike the Guna, who established several villages, the Embera lived in smaller groups 
of closely related families (16, 18). The largest “town” was Majecito, which was founded 
by a few families in 1970 (16, 18). While there are recognized Embera Comarcas in 
Panama, the Bayano Embera were too far from the nearest ones to have the same level 
of rights that the Guna had in land claims (18). This became key in how they were 
resettled and their current tenure status (18). 

Construction of the Bayano Dam began in 1972 and the relocation of the Guna 
and Embera was carried out from 1973 to 1975, with the dam completed in 1976 (17). 
The Bayano Reservoir flooded 80% of the Guna Madungandi reserve and 7 of their 10 
villages (19). When they were relocated, the Guna were promised that the government 
would redemarcate their reserve as compensation and keep non-indigenous groups 
from entering this land (17). The Comarca was eventually redemarcated and there is a 
currently recognized Guna Comarca (17). However, there have been ongoing land 
conflicts with some Campesinos who began entering this land, with lumber extraction 
and cattle-raising as their main economic activities (17). In fact, in 1988, the Bayano 
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Corporation, which was largely put in charge of these issues, gave some Campesinos 
the right to return to their land, despite the Comarca redemarcation (19). 
During the resettlement period, the Embera were mostly resettled to two towns, Piriati 
and Ipeti (17). Such village life was contrary to their usual form of communities, as 
mentioned above. As such, several Embera families left the towns and settled 
elsewhere, nearer to their agricultural lands (18). As they did not have a recognized 
reserve before the damming, they were in a more tenuous land tenure position (18). For 
instance, they generally had to deal with the Bayano Corporation in their land claims, 
having little direct access to the government (18). Eventually, Piriati and Ipeti were given 
the title of Tierra Collectivas, the former in 2014 and the latter in 2015 (20). Other 
communities, like those of the Maje Embera Drua, have not been given legal rights to 
their land (20). All these factors, both the historical and current, have made this region 
one in which communities face chronic water issues (17, 18). 
  
  
 
  

 
The Components 
  

Resource Component 
Resource refers to the physical availability of water, both surface water and 

groundwater, and considers the amount of water, as well as variability and quality. 
Sullivan et al. considered measures of (1): 

 
-Surface water and groundwater availability 
-Evaluation of the variability or reliability of resources 
-Water quality 
 

Resources are generally physical aspects of the region and not really amenable 
to change, at least not in the short run. While concepts like water quality can change, 
those are more precisely dealt with in the Environment component. While the use of 
children as stakeholders in gathering information about Resource components like 
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water quality and rainfall variability are relevant, such efforts can also be considered in 
the Environment component. 
  

Bayano case study (Resource Component) 
The Bayano case study offers an interested situation where the Resource 

component could have been considered, namely when the communities were being 
relocated due to the construction of the Bayano Dam. The decisions in such relocations 
should consider the quality of the soil and the availability of surface water, including 
streams, and groundwater, which would affect the use of wells and pumps. In the case 
of the Bayano Dam relocations, the poor quality of the new sites has been an ongoing 
issue (18). The fact that the microclimate was changed due to the creation of Bayano 
Dam offers another component of Resource that could potentially have been given 
greater consideration (see 18). While these could be considered in the Resource 
component, they could perhaps more naturally fit into the other components, including 
Access and Environment.  
 

Access Component 
This component refers to an individual’s access to the water resource. It can take 

several different subcomponents into account, ranging from social factors to 
infrastructure. In Sullivan et al.’s early formulation for a set of communities in South 
Africa, Tanzania and Sri Lanka, the subcomponents included (1): 
 
-Access to clean water measured from percentage of households with piped water 
supply 
-Reports of conflicts over water use 
-Access to sanitation as a percentage of population 
-Percentage of water carried by women 
-Time spent in water collection, including waiting 
-Access to irrigation coverage adjusted by climate characteristics 

Considering children in developing the Access component 
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There are several ways in which children can be included in the gathering of 
information for this component. For instance, along with women, children are often 
tasked with carrying and collecting water. The percentage of children in a 
household/community who must carry water, along with time necessary for collection 
should be included. 

Another aspect that can include children as stakeholders is to gather their views 
on conflicts over water use. One potential way to achieve this is through participatory 
mapping. In such activities, children can draw maps of the region and point to areas 
they feel are unsafe (24). Such activities have been used in the Child-Friendly Schools 
curriculum (25). 
  

Targeting water poverty alleviation and the Access component 
If one uses the level of these subcomponents as the metric in trying to alleviate 

water poverty, a child-centered response is possible, particularly when funds are 
scarce. For instance, building a strong sanitation and water infrastructure system, 
including water pumps, in a school is not only a good way to offer children clean water 
and sanitation, but can also encourage others, who can afford the construction projects, 
to build piped water in their homes (see 26). 
Sanitation and water infrastructure should also consider other issues, such as the right 
to privacy. For instance, bathrooms should have privacy screens. As past projects 
discuss, the lack of such screens is one reason girls might avoid attending school (25). 
Notably, this information was obtained through interviews with the students, highlighting 
once again the importance of children as stakeholders (25). 

As piped water and sanitation can be expensive and funds are often sparse, it 
may be more cost effective to use other methods to obtain potable water, such as water 
chlorination. In terms of child-centered endeavors, making rehydration salts and zinc 
available to give to children when they get diarrhea from unsafe water would offer a 
more cost-effective water safety intervention (27). 

The importance of several interventions when it comes to water and sanitation is 
exemplified by the various sources of potable water in many regions, including the 
Bayano region. For instance, in the various communities there is piped water, the use of 
bottled water, well water, river water and water from a local stream. Such variability 
means that, in cases where funds are sparse, different types of interventions are 
necessary. 

Children and youths can also be included when it comes to reducing social 
conflicts. After all, they are the generation which will grow up with these conflicts. 
Examples of activities that can help include simulated debates, in which each youth 
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takes a side of an issue and argues its position. Such activities have been done for 
topics such as whether pastoralists should settle and become agriculturalists (28). 

Activities that encourage peace and understanding between children can be 
done even at a young age. In fact, this is one of the goals of the Child-Friendly Schools 
method, in which groups activities like gardening are avenues to foster understanding 
and respect between students, regardless of background (25). 

The Child School Attendance Proxy 
Several ideas discussed in this section can help target school attendance: 

 
-Reducing the percentage of children that must carry water and the amount of time that 
is taken in collecting water is a potential way of increasing school attendance. This may 
be particularly important in achieving school attendance for girls, as they are often the 
children that are more likely to be kept home for such chores (29). 
-Having piped water or water pumps at school could encourage greater school 
attendance, as children can get their water while at school. 
-As discussed above, the sanitation system can be constructed with privacy in mind, 
thus encouraging children, particularly girls, to attend school (25). 

Targeting multiple rights 
The examples given above, if implemented correctly, could help address several 

Children’s Rights, beyond simply the right to health and health services (Article 24), 
through access to safe water and sanitation. These include: 

 
-Article 12 (Respect for the views of the child): This can be included through 
participatory projects, including risk mapping. 
-Article 16 (Right to privacy): This can be included in how sanitation structures are 
constructed. 
-Article 28 (Right to education): This can be address in several ways that increase 
school attendance. 
-Article 29 (Goals of education): This can be included in creating activities that reduce 
social conflict and encourage children to “respect others […] and other cultures [and to] 
live peacefully” (22). 
-Article 31 (Leisure, play and culture): This can be included through the activities 
chosen to reduce conflict. 
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-Article 32 (Child labor): This can be included, specifically the section on protection from 
work that “might harm their health or education,” by reducing the time spent gathering 
water and other activities that may limit school attendance. 
  

Bayano case study (Access Component) 
This area has several examples of methods that are of importance. For instance, 

a participatory mapping project has been done with the various communities in the 
region, with an emphasis on having members identify areas where there were social 
conflicts (20). These were land tenure disputes, due to the land tenure issues in the 
area but a similar one focused on conflicts in water access could be formulated. 
Certainly, individuals in the region do argue that the actions of others limit their access 
to clean, usable water (30). 

A youth-oriented activity with the goal of reducing social tension between young 
people, as well as adults, from different communities, has already taken place in the 
Bayano Region. In 2013, a film project was created, in which youths from different 
communities were taught how to use filming equipment and then created their own 
documentary films (31). Such activities can help reduce tensions between communities 
and social conflicts. These past events suggest a community open to such projects, 
which means similar, yet more child-centered, activities could work. 
  
  
  

Capacity Component 
In the Water Poverty Index, Capacity refers to the ability to use resources 

efficiently. This goes beyond access to water resources and generally directly includes 
components of education, health and income (2). Subcomponents for this component 
often coincide with the needs of children. In fact, a simple method to indirectly develop a 
WPI that is more child-centered would be to give greater weight to the Capacity 
component. As evidenced by this report, however, there are more precise methods. 
Capacity subcomponents often fall under three categories: Wealth, education and 
health. 

Wealth/Income Subcomponents 
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In Sullivan et al., the authors considered the following subcomponents for 
income/wealth (1): 

 
-Wealth proxied by ownership of durable items 
-Percentage of households receiving a pension/remittance or wage 
 
One could add to these the wealth and income measures that are more generalizable 
between nations, as in Lawrence et al. (7): 
 
-Purchasing Power Parity per capita income 
-Gini coefficients of income distribution 
 

These four measures of wealth can be seen as ways of correcting for simplistic 
measures of wealth, like GDP. The issues with GDP, including the fact it 
overgeneralizes wealth and can ignore inequalities, have been discussed at length 
elsewhere, and alternatives should be used when possible (32). The measures above 
target not only national inequality (Gini coefficient) but also focus on the “basket of 
goods” approach rather than simply money itself. These are all proxies of wealth in one 
form or another, the logic being that wealthier individuals can use water resources more 
efficiently. 

Considering children in developing the wealth/income subcomponents 
Measures like durable goods are proxies of wealth. However, it is still possible to 

utilize the process of developing these proxies for efficient water use to explore the 
issues of children. For instance, when on considers “durable goods,” it is important to 
emphasize the impact seemingly similar objects may have on children and not simply 
the cost of the “durable good.” For instance, access to an indoor wood stove may be a 
sign of greater wealth, but it can be a greater strain on the health of children and 
women, who spend much of their time indoors. 

The link between assets owned and child welfare is a complex one and is often 
counterintuitive. For instance, the “wealth paradox” discusses how children in land rich 
households tend to work more than people in land poor households (33). Effects can 
also vary from location to location. For instance, in certain cases, the ownership of more 
livestock can lead to greater child labor, while more land can lead to a decrease in child 
labor (see 34). Another approach could strive to ensure that the “durable goods” include 
components that help with the education and wellbeing of children. For instance, in 
many developing nations, the cost of school uniforms and other supplies may be 
prohibitive in allowing a child to attend school (34). 
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Targeting water poverty alleviation and the wealth/income subcomponents 
Durable goods are a proxy for wealth/income, which in turn helps in determining 

capacity to efficiently use water resources. However, they can be a way to help alleviate 
water poverty, if the durable good, say a tractor, can allow more free time to use a water 
resource. However, it is in the monetary measures that water poverty can be alleviated 
more clearly. Wages, remittances and access to credit and banks can all have an 
impact on Capacity. However, they are not all equal in terms of household stability or in 
impacts to children. As past research discusses, the source of the money can have a 
variable impact (see 35). For instance, a study showed that a "full anticipated pension" 
can lead to greater school attendance and less child labor than methods, like borrowing 
money, that are less secure, but potentially equivalent in amount (35). 

Recently, Direct Cash Transfers have been pushed as ways of alleviating poverty 
and could be used in water poverty alleviation. In Unconditional Cash Transfers (UCT), 
households are given money and are allowed to use it how they see fit (36). These have 
benefits to loans as they do not have to be repaid with interest. 

This, of course, can be geographically limited. For instance, in the case of the 
UCT charity GiveDirectly, the nations of Kenya, Rwanda and Uganda are ideal places to 
work, as banking accounts are tied to cellular phones, making transactions easier (36). 
This is not necessarily translatable to all nations. 

Direct Cash Transfers methods can also have an emphasis on children's needs. 
For instance, a Direct Cash Transfer program applied by a UNICEF organization had as 
a goal to decrease "families’ negative coping strategies affecting children"(37). As such, 
the amount given to a family "was calculated according to a mixed basket of goods and 
services" which include school and health care fees (37). Conditional Cash Transfers 
programs, in which the conditions can include “enrollment and regular attendance of the 
households’ children in school and […] regular health center visits for the younger 
children and [...] pregnant women,” have also been run in several countries (38). These 
examples show that measures of monetary availability can include a child-centered 
component. 
  

Health Subcomponents 
For the health category, Sullivan et al. uses the under-five mortality rate and percentage 
of households reporting illness due to water supplies (1). 
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Considering children in developing the health subcomponents 
The under-five mortality rate is a commonly used measure, as chances of death 

are greatly reduced once a child lives past five years old. However, more precise 
measures should also be included where possible, as simple survival is not equivalent 
to health at five years old. As such, other methods could be added as subcomponents, 
such as the Weight-for-Height (WFH) and Weight-for-Age (WFA) indices (see 39). 

While the under-five mortality rate is by its definition already child-centered, it is 
still possible to include children as active stakeholders and sources of information. For 
instance, talking to the children about their health is one way to make sure a more 
complete picture of the child's health is obtained. This is even more so the case for the 
"percentage of households reporting illness due to water supplies." A measure that 
focuses on the percentage of children with illnesses due to water supplies has obvious 
advantages. 

Targeting water poverty alleviation and the health subcomponents 
Health interventions would benefit from a focus on children. After all, illnesses at 

a young age can have lifelong impacts.  As an example, one can look at malaria, whose 
impact is increased when water sources include much standing water, a breeding 
ground for mosquitoes (40). Malaria causes over one million deaths per year, with the 
majority being children under 5 years old (40). Similarly, if diarrhea among children is 
treated the right way, such as the inclusion of zinc and rehydration salts, the chances of 
getting sick again is reduced (27). In general, health interventions should be taken as 
early in child development as possible. 

Education Subcomponents 
Beyond wealth/income and health, Sullivan et al. also considered education level 

and participation in water associations (1), which will be discussed together here. As 
elaborated below, education and participation in local associations are strongly 
interrelated. 

Considering children in developing the education subcomponents 
Education is, of course, inexorably linked to children. However, subcomponents 

that are more precise than simply the level of education are possible. For instance, the 
access to education, potentially measured as schools in the area, is one possibility. 
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Percentage of children currently enrolled in school and attendance rate are other 
possibilities. A more comprehensive approach can also be taken, in which the 
curriculum of the available schools can be considered and compared. For instance, how 
comprehensive and inclusive the educational system is can be considered (see 41). 

Targeting water poverty alleviation and the education subcomponents 
Education is one way of targeting Water Poverty that clearly relates to the rights 

of children. Beyond simply access to education, having the right type of curriculum is 
important. For instance, a Child-Friendly School should include not only the traditional 
courses like math and language, but also less formal educational topics (25). The link 
between education and health are clear here. For instance, informal school topics can 
include learning the basics of handwashing and sanitation, which has been shown to 
reduce water-related health issues (24). Similarly, being able to identify standing water 
and eliminating it where possible is one way of using education to avoid health issues 
(25).  

A strong educational background is also a way to support future efficient impact 
in water associations. This is particularly important when there is a clear power 
differential between the stakeholders involved, as discussed in the Bayano case study 
below. 

Education is also linked to future wealth/income and as such, a robust education 
curriculum can help target that subcomponent as well. For instance, Child-Friendly 
Schools can offer career training to adolescent and adult students, even with an 
emphasis on entrepreneurship and “green” jobs (25). By offering career training to 
women and adolescent girls, one can also target inequity while increasing the income of 
households. 

A similar process can be done with involvement in water associations. For 
instance, in Gujarat, India, the Self-Employed Women's Association (SEWA), an 
organization comprising of "215 000 poor self employed women" developed a ten year 
campaign to "revive water sources in drought-prone districts" (42). This effort is 
particularly noteworthy as it took a long temporal view of water issues, including the 
reduction of soil salinity so as to have fertile land for years to come (42). As such, water 
management organizations could take both an expansive environmental mandate and a 
more proximate one tied to current water access. 

School attendance as a proxy 
Several possibilities discussed above could increase school attendance: 
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-An educational curriculum that offers concrete career training could encourage 
attendance as a step to greater economic stability. 
-School attendance can increase if children are healthier. 
-The type of school curriculum can certainly encourage school attendance, particularly if 
it is inclusive and offers a safe location for children. 
  

Targeting Multiple Rights 
If implemented properly, the topics discussed could target multiple Children’s 

Rights, including: 
 

-Article 24 (Health and health services): A proper subcomponent for health should target 
this right. 
-Article 27 (Adequate standard of living): Several approaches in the wealth/income 
section seek to target this right. 
-Article 28 (Right to education): A proper subcomponent for education should also target 
this right. 
-Article 29 (Goals of education): As discussed, moving beyond simply the “level of 
education,” towards judging the curriculum of a school would target this right. 

Bayano case study (Capacity Component) 
Education is a vital component to consider for the communities in the Bayano 

region. In fact, in the workshop done with the community of the Maje Embera, access to 
education was one of the important components that was highlighted as necessary for 
the community to thrive (see Appendix 1). The region offers an example of water 
poverty being linked to a power disparity, as the current state of the communities in the 
Bayano region are largely due to the actions of the government and large corporations 
(17, 19). 

Education is seen as a step towards balancing this power dynamic and allowing 
members of these communities to advocate for their water rights at the governmental 
level. A strong educational background, for instance, is helpful in working through the 
legal system necessary to improve the condition of their communities. A strong 
educational background must start from the earliest age, and this requires 
well-functioning schools. 

This access to education is also linked to the memberships in water users’ 
associations. The communities of the Bayano region have made efforts to develop 
organizations to constructively deal with the issues in the region, including water quality 
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and social conflicts (see 31). An important component is educating both adults and 
children about their region, history and culture (see 31). 

The durable goods approach in determining capacity to use water resources also 
needs to be tailored to a region, which is exemplified in the Bayano Region. For 
instance, cattle can be a source of income and a sign of wealth, but the propensity for 
purchasing cattle, even when monetarily feasible, is actively avoided by some 
communities. For instance, the Embera and Guna communities of the Bayano Region 
have traditionally lived through agricultural means, while cattle, as a way of life, was 
introduced by the incoming Campesino households (30). As such, differences in 
traditional livelihoods can explain the lack of cattle in certain communities, even when 
the possibility is available (see 30). Other issues with durable goods and cultural 
differences must also be taken into account. For instance, fishing implements can range 
from homemade to store bought and so must be specifically marked as such. 

Use Component 
The Use component refers to the different uses of water, including domestic, 

agricultural and industrial. The subcomponents in Sullivan et al. are (1): 
 

-Domestic water consumption rate 
-Agricultural water use, expressed as the proportion of irrigated land to local cultivated 
land 
-Livestock water use, based on livestock holdings and standard water needs 
-Industrial water use (purposes other than domestic and agricultural) 

Considering children in developing the Use subcomponents 
Several options can be taken to create a Use component that is child-centered. 

For instance, for domestic water consumption rate, the values could be broken down 
into more precise domestic water uses. For instance, the Basic Human Water 
Requirements index suggests values for adequate sanitation, bathing, food preparation, 
as well as drinking water (3). As children are the most vulnerable to illness and poor 
nutrition, this would be a better way of accounting for their needs. 

It is possible to link water use to education. Schools require water for several 
activities, including to keep latrines clean and to remove dust (43). As such, a measure 
that considers the use of water by schools may be an important measure. More 
generally, expanding the Use component to include the water use of community 
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institutions, which might fall beyond the categories of domestic, agriculture and industry, 
could be useful. 

Industrial water use is an important subcomponent, but it could be refined and 
connected to other components. For instance, industrial water use can range from 
hydroelectric dams to waste disposal, and thus the impacts are quite varied. In fact, the 
way the water is used by industry can play a role in how the other subcomponents are 
impacted. If industry is polluting the water, it could impact the use and quality of water 
for agriculture. This, of course, links this component to the Environment component. A 
similar link between the subcomponent of Use and Environment was done in Lawrence 
et al., in which "the use of natural resources" was a proxy of the Environment 
component, while clearly being inexorably connected to the uses of water, including 
agriculture (see 7). 

A possible adaptation would thus be to consider "Sustainable Use" rather than 
just Use. This would allow a longer view of what water poverty might be in a region in 
the future. Certain measures of water stress, like Physical and Economical Water 
Scarcity, take an analogous approach, segregating regions into physically and 
economic water scarce regions (see 3). “Physically water scarce” regions are those 
where “more than 75% of river flows are withdrawn for agriculture, industry, and 
domestic purposes,” while “economically water scarce” regions have “adequate 
renewable resources” but need to implement “significant improvements in existing water 
infrastructure to make such resources available for use” (3). Such modifications are 
particularly important for children, as they will be inheriting the results of sustainable or 
unsustainable practices. 

Targeting water poverty and the Use subcomponents 
The subcomponents in the Use component can be used in programs to alleviate 

water poverty. For instance, shifting to agriculture systems that use water more 
efficiently can have a large impact (44). The type of crops can also have an impact. For 
instance, several reforestation programs, like REDD + (Reducing emissions from 
deforestation and forest degradation), seek to combine growing economically viable 
crops, like fruit trees, with restoring forested areas (45). Other benefits of reforestation 
can include greater health, such as through the cooling effect of forests and the 
nutritious crops. Similarly, setting industry standards that waste or pollute less water 
could be another impact to reduce long-term water poverty. 

In terms of child-centered approaches, several possibilities exist. For instance, 
school gardens could be a way of making nutritious food available to students (25). It 
would also encourage school attendance, as the students would have access to food at 
the school, putting less burden on a household’s cultivated gardens. School gardens 
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could also help target the development of respect and cooperation between students, 
as they work together in gardening (25). School gardens are also a good way of 
teaching students about the environment (25). A larger scale project, like reforestation 
of crop trees and plants could also be used to target children, by locating, wherever 
possible, the reforested areas near schools. This would allow not only available food, 
but the health benefits of the reforested area. 

In terms of industrial water use, any new industry that wishes to use a water 
resource could be required to contribute to the community, potentially through the 
building of schools and health centers. This is not a novel idea, although it does not 
always pan out, as in the Bayano case study discussed below (17, 18). 

As discussed above, a more precise measure of domestic water use, which 
includes the water needed for health reasons, could be applied. Such a measure would 
allow a more precise targeting of water poverty as it relates to domestic water use. 

 School attendance as a proxy 
Several approaches to this component can increase school attendance: 
 

-Using a more precise measure of domestic water use, which can better include health 
needs, can help target the decrease in school attendance due to health reasons. 
-The development of school gardens and reforestation efforts can help increase school 
attendance by providing nutritious food at school. 
-Linking the establishment of industries to the building or renovating of community 
fixtures like schools could also increase school attendance. 

Targeting multiple rights 
  

Several Children’s Rights can be targeted with the topics discussed in this 
section: 

 
-Article 24 (Health and health services): Several subcomponents can touch upon this, 
from reducing the pollution in how water is used to the establishing of gardens for 
access to nutritious food. 
-Article 28 (Right to education): Proposals that increase school attendance, like school 
gardens, would target this right. 
-Article 29 (Goals of education): Projects that foster teamwork and inclusiveness will 
target this right. 
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Bayano case study (Use Component) 
The Bayano case study is interesting in terms of water use, as there is not only a 

large variety in water uses, but a strong power dynamic when it comes to water use. 
According to the workshop information from the Maje Embera community, the primary 
uses by their community of the lake and river are fishing and transportation (see 
Appendix 1). However, the most prominent water "user" in the region can be said to be 
the Bayano Dam, which led not only to the relocation of communities but also impacts 
the lake and river water levels. As this is not owned or maintained by local communities, 
they have little say in how it is run. Interestingly, when the dam was being built, the 
communities were promised remittances not only in money but in the building of 
schools, healthcare centers and potable water infrastructure, which have largely not 
been fulfilled (17, 18). This points to the importance of considering power imbalances in 
such issues. 

Similarly, one community in the Bayano region is also part of a reforestation 
effort, but this may be a minor positive impact compared to the large level of 
deforestation that is happening in the region (see 46). The reforestation project is seen, 
by some participants, as a legacy for future generations, both because the money will 
go to education initiatives and because the preservation of the forest will allow future 
generations to enjoy it (46). 

Environment Component 
The environment component of the WPI refers to the "environmental integrity related to 
water and of ecosystem goods and services from aquatic habitats in the area" (1). In 
Sullivan et al., the authors use indirect proxies of environmental integrity, as direct 
measures were unavailable (1). These are: 
 
-People's use of natural resources. 
-Reports of crop loss during last 5 years. 
-Percent of households reporting erosion on their land. 
 

In cases where direct environmental measures are possible, indices of water 
quality, water stress due to pollution, environmental regulation, and biodiversity are 
among the possible subcomponents (7). 
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Considering children in developing the Environment 
subcomponents 

The link between poverty, children, and the overuse of the environment has been 
extensively discussed (see 47, see 48). As the environment degrades, it can take longer 
for children to collect firewood and water (49). As such, this could be used as a proxy, 
akin to "people's use of natural resources." It could even be calculated as a rate, 
determining how the time involved has increased in the past years. 

Similarly, children can be included as stakeholders and even help in gathering 
environmental information. For instance, in Tajikistan, hundreds of students collected 
water quality data from schools and homes (25). They then developed a comprehensive 
map of water-related illnesses and water quality and its links to school attendance (25). 
Such efforts not only allow the inclusion of children, but can help foster a sense of 
cooperation. 

Targeting water poverty alleviation and the Environment 
subcomponents 

Education can play an important role in reducing environmental degradation. For 
instance, educating children on the importance of the environment, along with instilling a 
sense of respect for it, could lead to less detrimental behavior regarding water 
resources (see 25). The Climate Change and Environmental Education curriculum is 
one such comprehensive educational program, which works to include environmental 
protection in everyday courses (25). 

Water resources and associated habitats are generally predicted to worsen, 
particularly with issues like Climate Change. Notably, while the causes may be global, 
impacts can be local. As such, communities must address mitigation and adaptation 
techniques. As discussed in past research, there are several mitigation techniques that 
are child-related (50). Such mitigation efforts can be quite basic, such as "Guaranteeing 
optimal nutrition and healthiness of children," as this will increase their general 
resilience to environmental issues (50). For instance, environmental issues like heat 
waves and drought will disproportionately impact children's health (49). 

Also, in seeking to mitigate for environmental degradation and risk, it is 
"important to provide a safe space for children to do their daily activities [...] keeping 
them safe and far from the chaotic situation" (50). As discussed in a previous section, 
participatory methods can be used for children to identify areas they feel are safe and 
unsafe, in this case, as it relates to environmental degradation (25). Disaster 
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preparedness programs are one way of incorporating environmental degradation with 
education (25). 

School attendance as a proxy 
Some of the discussed topics can target school attendance: 

 
-Reducing the time necessary to collect resources can increase school attendance. 
-Making children feel safe at school can increase school attendance.  

Targeting multiple rights 
The environment is so connected to other aspects of life that, if done properly, 

several Children's Rights can be targeted when addressing environmental issues. A few 
examples are illustrated here: 

 
-Article 12 (Respects for the views of the child): This can be included by using 
participatory methods in developing disaster reduction plans. 
-Article 24 (Health and health services): This is related to environmental efforts 
discussed above, particularly when it comes to "safe drinking water, nutritious food, a 
clean and safe environment." 
-Article 28 (Right to education): Including information about environmental living, as in 
the Climate Change and Environmental Education curriculum, is a key component of 
quality education. 
-Article 32 (Child labour): As discussed, avoiding environmental degradation can result 
in less time spent collecting water and other resources. 
  

Bayano case study (Environment Component) 
The Bayano region has faced considerable environmental degradation. The 

creation of Bayano lake lead to much biomass being flooded, causing algal bloom and 
associated loss of biodiversity (18). The input of fertilizers and deforestation continues 
to be an issue, leading to cases of eutrophication and water contamination in both the 
lake and the connected rivers. For instance, the Maje river has become undrinkable, an 
important concern for the Maje Embera community (51). Biodiversity loss is also an 
issue in the region, due to deforestation, overharvesting and cattle ranching (52). The 
Maje Embera workshop participants pointed to the massive reduction of several 

29 



species, both due to changes in the water and land use changes, like deforestation (see 
Appendix 1). The issue of power dynamics is clear here, as larger owners and 
corporations are responsible for much of the environmental degradation. As such, there 
is a clear connection to education and the potential for advocacy, as discussed in the 
Capacity section. 

Environmentalism and land tenure are tied together for the indigenous 
communities in Bayano. Certainly, the lack of clear ownership, whether communal or 
private, has made it difficult to maintain sustainable use and management of land (52). 
In fact, one of the reasons some Embera individuals entered their land into REDD+, a 
carbon sequestration program, was so that they would have some, more “official,” claim 
to their land (52). 

The education of youth in the traditional ways of live and the ecology of the 
region has been emphasized by projects in the region (31). Beyond this, a past 
collaboration between ecologists and local Ipeti Embera is a potential example to 
emulate. In this case, community members, along with researchers, catalogued and 
measured the size of trees in the region, as a precursor for a regional conservation 
project (53). This could be adapted for children and youths, as an 
environmentally-centered participatory mapping project. 
 
 

Conclusion 
  

In conclusion, this report outlines the concept of a child-centered WPI. As the 
potential number of individual subcomponents for the WPI are quite large, this report 
could not tackle all of them. Instead, the hope is that it will impress on the reader a way 
of thinking about the issue and help guide those who form WPI for a region to consider 
how to make their site-specific WPI as child-centered as possible. Of course, these 
child-centered WPI can be used alongside a standard WPI, as each will give a different 
perspective of the water issues in a region. Several steps can be considered in 
developing a truly holistic child-centered WPI. If the subcomponents can not be 
modified or there is a paucity of data, the simplest way to make a WPI child-centered is 
to give greater weight to the Capacity component, as this generally includes income, 
health and education. If there is more flexibility in determining subcomponents, one 
should consider how children can be included as stakeholders in developing the right 
subcomponents. This may mean changing or modifying subcomponents to fit the 
situation. 
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In attempts to link subcomponents to the alleviation of water poverty, certainly 
the ultimate goal of developing a WPI for a region, children should be considered. As an 
extremely vulnerable segment of society, poverty alleviations should not only target 
children, but seek to be long-lasting and sustainable, so the future generation benefits 
from them.  

This report also emphasises that, when both creating a child-centered WPI and 
implementing programs for water poverty alleviation, there must be an attempt to target 
a multitude of Children’s Rights with every subcomponent. This is important for children, 
but is a good lesson to keep in mind in all water poverty cases. 

Finally, this report highlighted the Bayano region in Panama as a case study, 
both to offer some concrete examples of programs that could be adapted in other 
regions, and also to emphasise the important role of differential power in water poverty. 
This must always be kept in mind when targeting water poverty in a region. 

As a vulnerable segment of society and the ultimate inheritors of the world we 
are creating, it is important that all efforts be taken to include children in our projects. 
This is equally true for a researcher developing a WPI for a region, for an NGO that 
deals with children, and for any developer of a generalized index of progress or 
wellbeing. A shift towards child-centered approaches is not only beneficial, but, in the 
end, necessary across multiple domains.  
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Appendix 1 
 

Informal Workshop with members of the Maje Embera community (Done as part of a 
surveying effort in 2017 and 2018) 

  
This workshop took place as part of a community meeting in the Maje Embera 

community in the Bayano region, Panama. There were 10 participants and four topic 
questions. The participants were tasked with discussing the topic questions among 
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themselves and developing a few key points that were then brought to the facilitator. 
This methodology was chosen to try to reduce the bias of the facilitator, as the 
participants would have greater power in determining what they considered important. 
For the first two topic questions, the participants were divided into two groups. The third 
and fourth questions were done with the entire group.  
  
Topic Question 1: What changes in nature has your community noticed in the 
past decades? 
Response: 
-In the 60s, before the dam was built, the environment was more complex.  The climate 
was naturally maintained. At the time, the level of oxygen was right.  
-Starting 15 years later (when the dam was built):  There have been changes in the 
winter and summer. There has been an increase in illness. It became difficult to know 
when winter and summer will begin. The whole global system started to change. 
-From around the year 2000 onwards:  A lot of animals and plants started disappearing. 
  
Topic Question 2:  What are your community’s main uses of Bayano lake and the 
Maje river and how has this been impacted by the building of the dam? 
Response: 
-The lake and river are commonly used, but they have become contaminated since the 
building of the dam.  
-The main uses are fishing and transport. 
-A large impact of the dam is illness. The lake has an increase in mosquitoes, which 
lead to illness. 
-The dam caused wood and plants to get flooded and they are rotting.  
-There has been a loss of fish and other animals, like camaron [shrimp]. 
  
Topic Question 3: What changes in species has your community noticed in the 
past decades? 
Response: 
-In the 60s, there was a great abundance of fish, including camaron (shrimp), robalo 
(snook), roncador (grunt), guacuco (catfish), and sabalo. 
-There have been great decreases in these fish and others since then. 
-There has been a decrease in reptiles including: Tortugas [turtles], which have low 
abundance and die due to deforestation. Culebras [snakes] have decreased and die 
due to the forests burning. 
-There have been some increases in certain species: 

35 



-Tilapia:  The first notable harvest of tilapia was in 1995.  By 2000, there was an 
abundance of Tilapia. Around the year 2005, Tilapia abundance peaked, it is now 
diminished. [Tilapia is an invasive species to the region.] 
-Lagarto [crocodile]: There have been Increases because the government has a ban on 
hunting them, so it has increased. 
-Cuervo [raven/crow] has increased because it likes to feed on tilapia. 
  
Topic Question 4: What are some factors that your community needs for you to 
thrive? 
Response: 
-Access to education, for children and adults. 
-Better access to health. 
-That the government recognizes their rights to their land. 
-Being able to get the government to listen to them about their land, nature and the 
water. 
  

In summary, the results of this workshop demonstrate that the participants have 
an understanding of the impacts their region has faced in the past and continues to 
face. Their responses also demonstrate, perhaps unsurprisingly, that they make clear 
connections between the different topics. For instance, health issues are brought up 
both when discussing the impacts of the dam and what their community needs to thrive. 
Land tenure issues and power disparities are both themes that emerge from these 
responses. This is touched upon indirectly in some topic questions and quite directly in 
the last topic question. Issues that are important to water poverty are discussed in all 
topic questions. For instance, water contamination, loss of aquatic species, and their 
inability to influence the government to protect their natural and water resources are all 
discussed.  
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