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Abstract 

The developing world is dying of thirst – 748 million people lack access to clean water. Women shoulder 

much of the burden when their communities do not have clean water, often walking for miles each day 

to collect enough water for drinking, cooking, and cleaning. This study of 122 developing nations from 

1990-2012 finds a link between women and water that goes beyond women as household water 

managers. Statistical evidence suggests that when women are empowered by participating in 

parliament, attending school, and working for wages, developing nations have more access to clean 

water. Increasing female representation in the national parliament to 50% in an average nation would 

result in 5.2% of the population gaining access to clean water – a significant improvement. As the 2015 

deadline for the United Nations-set Millennium Development Goals looms, this thesis aims to inspire 

shifts in international development strategies to focus on empowering women as a necessary step to 

achieving universal access to water. If women in the developing world are actively empowered, they can 

work, not walk, for sustainable water access. 
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Introduction 

The world faces a water crisis – 748 million people do not have access to clean drinking water (World 

Health Organization and UNICEF Joint Monitoring Programme 2014). Most of the population without 

water lives in the developing world. Much of the burden of not having clean water falls on women – 

women walk miles to fetch clean water and spend hours caring for children made sick by dirty water. 

Because many women lack access to education, wage employment, and political power, women in the 

developing world are not empowered to make choices to improve their situation. But these two 

problems have a related solution – when the status of women rises in society, women can actively 

choose to improve access to clean water in their communities.  

 

This thesis presents an empirical study of women’s empowerment and access to clean water in the 

context of the relevant Millennium Development Indicators for women’s empowerment and water 

access, 3 and 7 respectively. I first contextualize the global water crisis and the international 

community’s attention to this pressing development issue, then present empowering women as a viable 

strategy for sustainably increasing access to clean water in the developing world, grounded in 

theoretical literature and case studies. I continue by analyzing World Bank data to answer this question:  

 
Can empowering women increase access to clean water in the developing world? 

 

Based on empirical regressions of 122 developing nations over 22 years, I find statistical evidence to 

suggest improvements in women’s empowerment can increase access to clean water. Marginal 

increases in empowerment within countries appear to have relatively little impact on national water 

access and economic factors seem to dominate development, but empowering women with the 

potential to make informed political and economic choices does contribute importantly to improving 
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water access in developing nations. I recognize the possibility of a spurious relationship between general 

development indicators and increased water access – that increases in GDP per capita and democracy 

may drive both the empowerment indicators and access to water without empowerment and water 

directly interacting – but I conclude that empowerment does have an impact on water access.  

 

In order to align with the monitoring system set by the United Nations’ Millennium Development Goals, 

I define empowerment by the MDG indicators: the percentage of women in national parliaments, the 

ratio of females to males in primary, secondary, and tertiary education, and the percentage of women in 

non-agricultural, wage-earning employment. The data for the employment measure is not as reliable as 

the other measures because there are far fewer observations than the political and education measures, 

but I choose to include this measure to remain consistent with the MDG 3 empowerment indicators and 

offer preliminary analysis of this variable.  

 

From the regression model, the impact of improving empowerment is clear. A one standard deviation 

increase from the mean of women in national parliament, which corresponds to a 9.5% increase, leads 

to 1.3% more people with access clean water worldwide. To give this result some real-world 

significance, consider Niger, where 13.3% of the members of national parliament are women, a level 

consistent with the average across developing nations. The results suggest that if Niger had 50% women 

in parliament, then 892,166 more Nigeriens, 5.2% of the population, could expect to receive improved 

water.  Similarly, a one standard deviation increase from the mean ratio of girls to boys enrolled in 

primary school, 11.3% more, is predicted to increase access to clean water by 5.6% across the 

developing world. Peru’s primary education ratio is 96.4, consistent with the average across developing 

nations. Increasing that ratio to 100, full equality in school, means 764,688 more Peruvians could have 
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water, 2.6% of the population.  To analyze the impact of economic empowerment, I focus solely on 

women employed in non-agricultural, wage-earning jobs improving urban water access because non-

agricultural jobs only exist in urban areas. In this context, a one standard deviation increase in women 

working, 12.3% more, increases the percentage of improved access to clean water in urban areas by 

0.6% of the urban population. In Uzbekistan, where women hold 37.1% of the non-agricultural wage-

earning jobs, in line with the developing world average, increasing the ratio to 50% could provide 

250,575 more Uzbeks in cities access to water, 1.4% of the nation’s urban population.    

 

Key Terms 

Global water crisis 

The latest global data, collected in 2012, reports that 748 million people do not have access to clean 

water –that is 10.4% of the world’s 7.16 billion inhabitants (JMP 2014 and United Nations Population 

Division 2012). Most of the people without water access live in the developing world, defined in this 

study as non-members of the Organisation for Economic Co-operation and Development (OECD). The 

African continent, specifically sub-Saharan Africa, is the thirstiest region, followed by South and 

Southeast Asia. Map X, included in the appendix, contextualizes the geographic disparity across 

developing and developed nations in 2012. The most recent data shows the minimum percentage water 

access was 39.7%, mean was 88.64%, and the maximum was full water coverage: 100%, with a standard 

deviation of 14.62. Looking at only developing nations, as I do moving forward in this thesis, the 

minimum and maximum remain the same, but the standard deviation increases to 15.10 and the mean 

decreases to 86.30%, revealing lower average water coverage and more variance in developing nations.  
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An important aspect of the water crisis is the concentration of the problem in rural areas. The most 

striking difference is in the average water coverage: urban areas had an average of 94.08% national 

water coverage while an average of 80.10% had access in rural areas. The minimum water coverage also 

diverges dramatically, reported as 52.3% in urban areas and just over half as much in rural areas: 29%. I 

include more descriptive statistics illustrating the change from 1990 to 2012 in water access and the 

differences between rural and urban areas in Table 1 in the appendix.  

 

Improved water source 

The definition of improved water in this thesis comes from the JMP. In 1990, the World Health 

Organization and the United Nations Children’s Fund established the Joint Monitoring Programme (JMP) 

for Water Supply and Sanitation, created specifically to monitor progress made towards Millenium 

Development Goal 7C: halve the amount of people without access to clean water by 2015. The JMP 

defines an improved drinking water source as: “piped water on premises (piped household water 

connection located inside the user’s dwelling, plot or yard), and other improved drinking water sources 

(public taps or standpipes, tube wells or boreholes, protected dug wells, protected springs, and 

rainwater collection)” (JMP 2014).  Data was collected from household censuses and interviews, 

aggregated by the World Bank, and presented for access in the World Development Indicators 

Databank. Clean water and improved water will be used interchangeably in this thesis, and both will 

refer exclusively to water used for drinking or household tasks, not irrigation.  Access will refer to 

specifically to access to improved/clean water.  
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Women’s empowerment  

I define women’s empowerment as endowing women with the power to make choices in their lives. This 

includes political, educational, and economic power. The specific definition I use is adapted from the 

Millennium Development Goals indicators for MDG 3: to promote gender equality and empower girls 

and women. The indicators of empowerment in this study are: the percentage of women in national 

parliament, the ratio of females to males in primary, secondary, and tertiary education, and the 

percentage of women in non-agricultural, wage-earning employment (Millennium Development Goals 

Indicators 2008). Empowerment will always refer specifically to women’s empowerment in this thesis. 

 

Different levels of gender inequality persist across globe. The latest data reports that some countries 

have no women in parliament, the average percentage of women with seats in national parliament is 

just 19.06%, and the maximum is just above equal representation at 56.3%, with a standard deviation of 

11.44. Globally, higher representation of women in parliament occurs in a varied set of nations. Only 9 

nations have over 40% women in parliament, and they range geographically from Cuba to Rwanda to 

Sweden – the full list is in Table 2 in the appendix.  Map Y, included in the appendix, shows the 

geographic distribution of women in national parliaments in 2012. More descriptive statistics of all three 

empowerment indicators in 1990 and 2012 (the latest complete data) are included in Table 3 in the 

appendix.  
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Significance 

There is a global water crisis – 748 people worldwide do not have access to clean water (WHO/UNICEF 

2015). The swelling global population puts more pressure on water systems, creating potential for water 

shortages in the future (Falkenmark and Widstrand 1992).Women are disproportionately affected by 

this problem of not having access to clean water. In rural northern Ghana, one study found that women 

spend an average of 43.5 hours per week walking back and forth to streams, rivers, and wells with pails 

to fetch water for their households (Archer 2005). When a full Western workweek is spent on collecting 

water, women simply do not have the time to participate in education or political life or hold jobs. 140 

million productive hours are lost each day across the world as women walk for water. Those same hours 

could build 20 Empire State Buildings per day, a jarring comparison an international development non-

profit organization presents in a graphic to contextualize the water problem, included in the appendix as 

Figure A (Water.org 2015).  Comparisons like these bolster the development strategy highlighted in this 

thesis: that women can contribute more productively to society when not walking for water.   

 

Women become empowered after gaining access to clean water – this is the general narrative in 

development discourse. They get time back to learn and earn, contributing to their communities and 

pushing their families out of poverty. Children, especially girls, are also positively impacted in this usual 

discourse because they are not kept behind by their mothers to assist in fetching water. But time is not 

the only thing women need to become empowered. This line of thinking – that women become 

empowered by having access to clean water – ignores the difficulty of improving access to clean water 

and fails to offer guidance for how to improve access to clean water. Putting empowerment first tells a 

more active story of how women and water are related (Ivens 2008). Encouraging women to serve in 

political office, welcoming girls into all levels of education, and providing women economic opportunity 
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to make and control their own stable incomes can push a nation forward on the general development 

scale in terms of big indicators – the most significant usually defined as GDP per capita and democracy. 

These big indicators in turn can push nations towards improved water access, meaning that empowering 

women can have both direct and indirect positive impacts on access to clean water. 

Pushing Progress 

Between 1990 and 2012, access to clean water improved immensely on a global scale. In 1990, 76% of 

the world as a whole had access to clean water, and by 2012 89% of the world’s population could drink 

safely (JMP 2014). The World Health Organization and the United Nations Children’s Fund inaugurated 

the Joint Monitoring Programme for Water and Sanitation, known as the JMP, in 1990, the biggest boon 

to the global effort to improve water access to date. The United Nations tasked the JMP to become the 

trusted authority on global water data and provide updates on progress towards Millennium 

Development Goal 7, part C, of halving the population without access to clean water by 2015 and the 

ultimate UN goal of full global clean water access by 2025. According to official reports, MDG 7C was 

met in 2010 when 2.3 billion people gained access to clean water, five years ahead of schedule 

(Millennium Development Goals and Beyond 2015). But this progress necessitates more action to 

achieve full water coverage globally. This thesis explores empowering women as a strategy to meet the 

needs of the 748 million people still without water. 
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Figure B: National water access improved from 1990-2012 in developing nations 

Figure B clearly shows a positive trend in access to clean water over the past two decades. This figure 

also reveals a difficulty in the data – access to water is a very right-skewed dataset with many 

observations near 100% water access. Established economies like Singapore and nations with small 

national populations, meaning many ex-patriot temporary residents are not counted under the 

improved water measure, like the United Arab Emirates, have over 99% water coverage. The nations 

below the bottom quartile as minimum outliers are nations like Ethiopia, with just 13.2% water access in 

1990, Somalia in 2011 with 31.7% water access, and Papua New Guinea with only 39.2% water access in 

2012.  

Timely 

This development study is timely, as it puts two Millennium Development Goals in conversation in 2015 

- the deadline for these goals.  As the international community moves forward in setting the Sustainable 

Development Goals, the metrics and methods for improving both women’s empowerment and access to 
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clean water must be revised. This study hopes to prove that empowering women to make their own 

choices about their future can improve access to clean water (Kabeer 1999). By linking these two goals, 

the development agenda can become more comprehensive and hence more successful and sustainable.  

New 

Women and water are often discussed together in a particular causational lens - increased access to 

water leads to women’s empowerment. But, as a growing body of literature supports, “empowerment is 

an ongoing process rather than a product” or a reaction to other improvements in development (Duflo 

2005). Widely, “‘empowering’ women has become a frequently cited goal of development 

interventions” without much attention to what that empowerment actually means (Mosedale 2005). 

The empowerment often discussed in development is not an active empowerment, but rather a vague 

measure that does not take women’s place in their surrounding society into account (Duflo 2005). Active 

empowerment, which I focus on, specifically means that women have the power to make decisions 

about the trajectory their lives take.  

Empirical 

Case study data suggests that empowering women can improve public good provision at the local level. 

Empirical studies have not connected empowerment with increased access to vital public goods, like 

water, over time and across regions.  The success of case-study reports in Ghana, Ethiopia, Tanzania, 

India, and Sri Lanka, among others, merits further study to find global patterns across developing 

nations. This thesis extends the case-study measure of observed empowerment to 122 developing 

nations over 22 years using World Bank data, bringing the heft of international organizations and big 

data to the important work of previous case studies. The empirical nature of this thesis demonstrates 

that empowering women can improve access to clean water on a global scale.  
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Imperfect 

My data tells only a small portion of the full story of women’s empowerment and water access. The 

empowerment measures I use are not the only relevant indicators of women influencing access to 

water. Persistent gender inequality limits the opportunities for women to enter the political sphere, and 

often “women who want to enter politics find that the political, public, cultural and social environment 

is often unfriendly or even hostile to them” (Ballington 2005, 33). Because of these barriers in politics, 

women exert their influence in other ways, outside of representation in national parliament. The MDG-

defined indicators of women’s empowerment do not reflect many other important ways women may 

influence the water sector. Additionally, the percentage of women in parliament does not reflect the 

actual change making power of the women who hold those seats. This project will not cover the many 

intricacies of societal, cultural, religious, and legal limitations that block this potential for empowerment 

in some developing nations.  

 

Additionally, there is ambiguity in the collection of improved water source data. It is not clear what the 

threshold is for improved water access – does one clean water well code an entire village’s population 

as having access even if there is not always enough water drawn from the well for everyone? Most of 

the data was collected by interviews and national censuses, so the data is also unclear because of 

differing propensities to answer researchers’ questions and other difficulties in field data collection in 

the developing world.  

 

Reports of non-agricultural jobs are very low, with only 488 total observations, compared with an 

average of about 1200 observations for the other empowerment indicators. Further research should 

explore other employment or economic indicators, like the ratio of females to males in the general labor 
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force, which speaks to a similar narrative of active economic empowerment. I chose to continue using 

the women in non-agricultural wage employment measure because it is an official MDG 3 indicator. By 

limiting the empowerment indicators to those listed under MDG 3, this study directly confronts both the 

progress towards and efficacy of the Millennium Development Indicators for empowering women (3) 

and increasing access to improved water (7C).  

 

Literature Review 

Water and Development 

Clean water is necessary for every aspect of life. The World Health Organization reports the “disease 

burden from water, sanitation, and hygiene to be 4.0% of all deaths” (Prüss 2002). Beyond basic 

hydration, people need clean water for cooking, cleaning, and healthcare. Water management is the 

daily interaction with water, encompassing collecting, conserving, monitoring, and using it. Having well-

managed clean water means a nation can consequently enter the developed category (Tortajada 2014). 

When clean water is seen as a step in the complex path towards elusive development, rather than as an 

end goal in itself, international organizations and aid providers too often resort to quick, artificial fixes 

like building water wells in communities considered underdeveloped (Water.org 2015). Because the 

community does not feel responsible for the water source, they may not take care of it like they would if 

they had fought for its existence and pay to keep it running.  

 

The international community started to pay attention to the global water crisis fairly recently. The UN 

first heartily publicized water as a global issue by announcing 1981 to 1990 as the International Drinking-

Water Supply and Sanitation Decade. Beginning in the 1980s, the UN “mandated WHO to report on 

progress in access to water-supply and sanitation services,” but the World Health Organization could not 
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allocate enough resources to collect sufficient data on water access alone (JMP 2014). In 1990, WHO 

and UNICEF came together under the UN umbrella as the Joint Monitoring Program for Water Supply 

and Sanitation, specifically to gather data on water access in service of meeting the newly set 

Millennium Development Goal of halving the population without water access – MDG 7, part C. In July 

2010, the United Nations General Assembly recognized water as a human right and defined the limits of 

what constitutes clean water. 

“The Assembly recognized the right of every human being to have access to sufficient water for personal 
and domestic uses (between 50 and 100 litres of water per person per day), which must be safe, 
acceptable and affordable (water costs should not exceed 3 per cent of household income), and 

physically accessible (the water source has to be within 1,000 metres of the home and collection time 
should not exceed 30 minutes).” (United Nations 2015) 

 
MDG 7 was met, as mentioned, in 2010. But international agencies recognize that this goal is not the 

end of the need to focus on water as a development issue.  On meeting MDG 7, UNICEF highlights the 

need for further action - “despite this enormous accomplishment, troubling disparities persist: 748 

million people do not use an improved drinking water source, most of whom are poor and live in rural 

areas,” namely in the developing world (UNICEF 2014). Water is an essential but complex resource, so 

“effective management of water resources demands a holistic approach” (International Conference on 

Water and the Environment 1992) and input from all interested parties.  

 

Women and Development 

Women have long been of particular interest to development practitioners because of their relatively 

lower status in many developing nations, meaning that targeting women could result in big, flashy 

improvements – any gain was considered a big win. This now passé narrative shifted in the late 1980s 

when gender theorists like Moser entered the development conversation. Moser, an early pioneer in 

the empowerment approach to development, asserted that “planning for low-income women in the  
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Third  World  must  be  based  on their  interests,  in  other  words  their prioritized  concerns” (Moser 

1989:  1802). Coles and Wallace explain the progression of thought that gave women agency in 

development: “the early ‘women in development approach’ shifted the focus on development from 

women as passive recipients of projects toward women as actors in development” (Coles & Wallace 

2005, 5). There is growing consensus that empowerment is the most fruitful approach to lasting 

development (Weiringa 1994). Aladuwaka specifies that “sustainable development requires women’s 

full and equal participation in resource management, and hence the issue of women’s empowerment is 

of central importance” to development planning (Aladuwaka 2010, 43-44). Empowerment is unlike 

infrastructure development, like roads that can be plagued with potholes or schools that can run out of 

books for students, because integrating women’s voices permanently and positively changes societies.  

 

Women and Water 

The image of a woman draped in colorful cloth bogged down with buckets of water on her head and a 

small child clinging to her back, trekking through barren terrain, is a commonly disseminated image of 

the difficulties of the developing world. An international development agency depicts a woman and her 

load in Niger and the balancing act of full vessels in Liberia prominently on their website, included as 

Figure C and Figure D in the appendix, respectively (WaterAid.org). Domosh similarly stirs emotion when 

she writes about “Tendai, a young girl in the Lowveld, in Zimbabwe. Her day starts at 4am, when, to 

fetch water, she carries a thirty-litre tin to a borehole about eleven kilometres from her home. She 

walks barefoot and is home by 9am.” (Domosh 2001, 42).  In reality, these images are all too true, but, 

like many overused tropes, they do not tell the whole story. Women and water are intricately related, 

and not just in the rote sense of continuously walking to find water. When there is no water nearby a 

community or the available water is dirty and unsafe, everyone suffers. Children, especially, get sick with 
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diarrhea and can die of dehydration without prompt healthcare. Women spend time caring for sick 

children, taking time away from other more development-spurring activities, like earning an income.  

Coles and Wallace track the trajectory of understanding this relationship between women and water.  

“While women were understood to bear the burden of poor water supplies, they did not feature in 
water policy or delivery systems in the 1950s and 1960s. The focus shifted in the 1970s and 1980s, when 
the obvious fact that women were the managers of domestic water, and usually the carriers of it as well, 

was recognized.” (Coles & Wallace 2005, 3) 
 

Across the world, women are primary managers and consumers of water at the household level (Ray 

2007). The third principle of water management, which over 500 representatives from 80 different 

nations agreed on at the International Conference on Water and the Environment in 1992, is that 

“women play a central part in the provision, management and safeguarding of water.”  The conference 

document, known as the Dublin Principles, further specifies that women must be empowered to 

participate actively in water management: 

“This pivotal role of women as providers and users of water and guardians of the living environment has 
seldom been reflected in institutional arrangements for the development and management of water 

resources. Acceptance and implementation of this principle requires positive policies to address 

women’s specific needs and to equip and empower women to participate at all levels in water resources 
programmes, including decision-making and implementation.”  

(International Conference on Water and the Environment 1992) 
 

Women also serve as community water managers, responsible for the provisioning and maintenance of 

water sources for many families. In Wanaraniya, Sri Lanka, women demonstrated this propensity to 

actively seek improvements in water access by pressuring their local government to install a water pipe 

and creating a female-led water committee to manage the pipe for sustained use by the entire village of 

283 households. The Wanaraniya Water Project is known in development circles as an international 

ideal of women successfully taking charge of water in their community (Aladuwaka 2010). This specific 

example follows the notion that women want more access to water. Surveys show that when given a 
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hypothetical choice of policies to focus on, more women choose water over other public goods (Shah 

2012). In order to make the choice to focus on water and have that choice result in real change, women 

need political power, knowledge, and money they do not currently have due to persistent inequality. 

Buechler lamented astutely that “even with considerable progress to overcome gender-based 

inequalities, there remains key silencing of women’s voices and needs with respect to water resource 

issues in many parts of the globe” (Buechler 2015). Women’s “knowledge, experiences, and priorities 

will enrich policy and planning in the water sector,” further proving that women must be heard on water 

issues (Bennett 2005, 2). The most sustainable way to ensure continued representation of women’s 

knowledge of water is to empower women to speak up and take action.   

 

Empowerment 

Women’s empowerment is a term often touted and rarely defined. The emerging literature on gender in 

development agrees that “despite empowerment having become a widely used term in this 

[development] context there is no accepted method for measuring and tracking changes” (Mosedale 

2005). In the developing world, cultural norms, traditions, and the realities of divvying household tasks 

mean that many women are not able to participate as freely or actively in society as men. 

Empowerment is the reversal of this inability to participate. A leading gender equality academic defines 

women’s empowerment as “the process by which those who have been denied the ability to make 

strategic life choices acquire such an ability”(Kabeer 1999). To be empowered, women must be able to 

actively change their lives and consequently their societies.  Tangible measures of empowerment are 

women in political offices, women with education, and women in the workforce (Kabeer 1999). When 

women have political power, like representative positions in national parliaments, they can advocate for 

changes that can improve the status of women and focus on things that men simply do not have 
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experience with. A study of women participating in 265 Village Councils in West Bengal and Rajasthan, 

India, found that “leaders invest more in infrastructure that is directly relevant to the needs of their own 

genders “(Chattopadhyay 2004). This principle of women choosing to make improvements that most 

impact women bolsters my theory that increasing women’s empowerment can increase access to water.  

 

Theory 

Women prefer water 

The first step in my argument is that women prefer water. Because women are disproportionately 

burdened with finding clean water for drinking, cooking, cleaning, and running their households, women 

are acutely aware of the power of having reliable access to clean water. A woman involved in the 

leadership of the Wanaraniya Water Project in Sri Lanka demonstrated this want for water: “we worked 

so hard to get water, because we suffered from not having water for many years. We did everything we 

could to get water” (Aladuwaka 2010). 

 

Institutions 

In democratic nations, the standing institutions make leaders accountable to their populous and allow 

people to actually have an impact on policy. But the extent to which parliamentary institutions and 

voting actually make policy changes varies across the developing world. I assume that the institutions 

responsible for improving water in the developing world are not just voting level choices, but smaller 

decision spaces as well – as small as speaking with a local village leader and convincing her to use local 

resources to build a water well. I assume that empowering women opens avenues for women to make 

change somewhere in their community, but I do not specify how exactly citizens can make change. 

Further research could cover the methods for making change once women are empowered.  
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People choose policies they prefer 

I assume that when given a choice, people will choose policies they prefer. Considering that people are 

rational, self-interested actors, it is logical to assume they will make choices to benefit themselves and 

those they identify with or care about.   

 

Women will choose polices that improve access to water 

Because women prefer water and people choose policies they prefer, when women are given the power 

to make choices, they will choose water. As illustrated by the above examples in Sri Lanka and India, 

women can take charge of the water problems in their communities. Women are, as defined in the 

women and water literature, very closely linked to water as consumers and managers. Once empowered 

to make choices, women will change the dire water situation in their nations.  

 

Mechanisms for this change are vast and varied. When more women serve in national parliament, they 

could introduce or vote on policies to improve water access. After receiving education, women can 

credibly lobby local and national governments for more attention to water or take matters into their 

own hands and organize local water committees to manage current water resources more effectively. If 

women are included in the non-agricultural labor force, earning wages, they can spend some of their 

income on improving water by pooling money to build wells or piped systems in their communities.  

 

Assumptions 

In this empirical study of empowerment and water access, I simplify the relationship between women 

and water.  I do not dwell on the intricacies in the decision chain between women wanting water, acting 

on that want, and seeing the results of that want as water in their communities. I focus my project on 
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the initial empowerment and end improvements in water access. I assume that water is available in 

some capacity throughout the developing world but that resources must be tapped with some effort. I 

focus solely on access to clean water, assuming that the quality of the water sources counted remain 

uncontaminated. The specific mechanisms for gaining access are not the focus of this project, though 

the varied ways governments or aid agencies navigate local policies and hydrogeological specificities are 

important to consider. I generalize water access, assuming that the costs for getting access to water are 

relatively uniform across developing nations. In reality, some terrains require heavy machinery to drill 

wells and some groundwater must be filtered before drinking, adding a layer of variance that I will leave 

to other studies.  

 

Contribution  

I am contributing an empirical time-series study of empowerment and access across the widely available 

water data collected after the Joint Monitoring Program was established, from 1990 through 2012. Past 

work on empowerment and water focuses on detailed but singular case studies or critical theories about 

the measures of empowerment used in development policies. My project exposes patterns across the 

developing world that international policy makers and development practitioners can further explore to 

most positively and sustainably impact water access and other vital development indicators.  

 

Hypotheses 

I expect that when women’s empowerment increases, access to clean water will increase. To measure 

empowerment, I test development indicators that contribute to women having an active role in their 

society. The three realms where improvements for women provide the most agency for change are 

politics, education, and the economy. In line with the indicators for MDG 3, I define politics as 
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percentage of women in national parliament, education as ratio of females to males in primary, 

secondary, and tertiary education, and economy as percentage of women in non-agricultural wage 

employment.  

 

Politics 

H1: If the percentage of women in national parliaments increases, then national water access will 

increase. 

 

Education 

H2: If the ratio of females to males in education, primary, secondary, and tertiary, increases, then 

national water access will increase. 

 

Economy 

H3: If the percentage of women in non-agricultural, wage-earning jobs increases, then urban water 

access will increase. 

 

Each of these hypotheses will also be tested with a two-year time lag applied to the independent 

variable to test for the causal impact of improvements in women’s empowerment with the subsequent 

improvement in access to clean water. I hypothesize that time-lag models connecting empowerment 

indicators two years prior to the corresponding water access measurement will show the same positive 

improvements in access.   
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Data 

All the data I present is publically available as free web downloads. My main source is the World Bank 

Development Indicators, which is an aggregate databank populated with data from many international 

agencies. I looked to the Polity IV Project for data to represent the democracy of nations. To 

geographically contextualize my data, I sought out a CIA World Factbook list of the latitudes of capital 

cities. I determined if a nation was a member of the Organisation for Economic Co-operation and 

Development from a list on the OECD webpage.  

 

Controls | Demographics Source 

Population Log of number World Bank  

Polity Democracy minus autocracy,  
0 to 1 scale 

Polity IV Project 

GDP per capita Log of constant 2005 USD World Bank 

Latitude Distance from equator 
(absolute value), capital city 

CIA World Factbook 

OECD Membership 0 = non-OECD 
1 = OECD 

OECD 

 
Table 4: Control variables 
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The dependent variable for this entire project is the percent of the relevant population with access to 

improved water. This includes national, rural, and urban delineations, as I specify. 

Dependent | Water Source 

Improved Water % of relevant population with 
access 

World Bank 

NATIONAL 

URBAN 

RURAL 

 
Table 5: Dependent variables 

 

The independent variables are the three indicators for women’s empowerment, as defined by 

Millennium Development Goal 3. The three areas that make up the active empowerment that this thesis 

tests are women in political power, women with education, and women in the stable labor force.  

Independent | Empowerment Source 

Women in parliament % of national parliament World Bank 

Women in non-agriculture jobs % of total non-agriculture jobs World Bank 

Females to males in education Ratio of females to males World Bank 

Primary 

Secondary 

Tertiary 

 
Table 6: Independent Variables 
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Model 

To test the relationships of empowerment indicators to access to clean water, I used a multivariable 

ordinary least squares regression model. This method relates the dependent variable of access to clean 

water to many related independent variables in the same model. I added relevant demographic control 

variables to the base regression to illustrate the change in water access that comes from changes in 

overall national development as compared to the changes that can be attributed to empowerment. I 

retained the same development indicators in all the regressions, adding a single independent variable at 

a time to test the direct impact of each empowerment indicator.  

 

To understand the change that each independent variable contributes to water access in the developing 

world, substantive numbers on the percentage of the population who gains access to clean water 

because of increases in empowerment indicators or control factors are more useful than relational 

coefficients. To find these potential percentage improvements, I first calculated a base equation using 

the mean of each variable and the coefficients from the national base regression (defined in the 

appendix), then I added independent variables one at a time. I manipulated the equations according to 

potential improvements in demographic or empowerment indicators, like changing the percentage of 

women in parliament from the average 13.3% to equal representation, at 50%, and analyzed the 

difference between the mean and transformed values.  

The base model of expected water access is: 

𝑌𝑖𝑡 =  𝛼 + 𝒙𝒏𝛽𝑛 + 𝜀𝑖𝑡  

The expected dependent variable, 𝑌𝑖𝑡,  is the predicted total percent of the relevant population with 

access to clean water (national for political and educational empowerment, urban for economic 

empowerment) on a multinational scale over the time series 1990-2012. 
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Each 𝑥𝑛  represents a different control variable and each 𝛽𝑛 is that variable’s coefficient. In my base 

model, the definitions for the five control variables, which are always in the model, are: 

1. Population 

𝑙𝑜𝑔(𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝛽1 

Change in population, in log of population  

2. Democracy 

𝑑𝑒𝑚𝑜𝑐𝑟𝑎𝑐𝑦𝛽2  

Democracy minus autocracy score, on a 0-1 scale 

3. GDP per capita 

𝑙𝑜𝑔(𝐺𝐷𝑃𝑝𝑒𝑟𝑐𝑎𝑝𝑖𝑡𝑎)𝛽3 

Change in the GDP per capita, in constant 2005 USD 

4. Time  

𝑡𝑖𝑚𝑒𝛽4  

Change over time, measured in years from 1990-2012 

5. Latitude 

𝑎𝑏𝑠(𝑙𝑎𝑡𝑖𝑡𝑢𝑑𝑒)𝛽5 

Absolute value of latitude of the nation’s capital city, representing distance from the equator 

Lower values show a natural propensity for hot, dry, more water-stressed environments 

 

I added 𝑥6 to represent the independent variables. All of the five demographic control variables listed 

above remain as the collective 𝒙𝒏𝛽𝑛.  

𝑌𝑖𝑡 =  𝛼 + 𝑥6𝛽6 +  𝒙𝒏𝛽𝑛 + 𝜀𝑖𝑡 

Expected national access to clean water = constant + change in control variables + change in 

empowerment variable + error 
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In each of my tests, the last independent variables are one of the following: 

6a: percentage of women in national parliament 

6b: ratio of females to males in primary education 

6c: ratio of females to males in secondary education 

6d: ratio of females to males in tertiary education 

6e: percentage of women working non-agricultural wage jobs out of total population with non-

agricultural jobs 

 

I assume that error is normally distributed, and therefore 𝜀𝑖𝑡=0 in my calculations.  

 

 

Results 

The results are organized by empirical or fixed effects tests on national, rural, and urban access to 

water. All three education variables – primary, secondary, and tertiary – have similar impacts, so I have 

only included secondary education in these main tables for efficiency. I included the results from the 

regression of the remaining two education variables on national water in the appendix, Table 7. The 

results for urban water access are similar in magnitude and significance to national water for political 

and educational variables, so only the relevant employment variable is included here in relation to urban 

water. Urban results for the other variables are included in the appendix in Table 8. Regression 

equations are also listed for reference in the appendix. Each independent variable was tested in a 

separate regression that included all the control variables.  
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Table 9: National access to water 

------------------------------------------------------------------------- 

National Water 

Access 

1 

Base 

2 

Parliament 

3 

Secondary 

education 

4 

Non-ag. wage 

employment 

------------------------------------------------------------------------- 

Women in parliament   0.142*** 

(4.01) 

  

     

Women in secondary 

education  

  0.305*** 

(17.48) 

 

     

Women in wage 

employment 

   0.027 

(0.60) 

     

Population 0.616*** 0.598** 0.858* 1.33*** 

 (3.34) (2.86) (4.19) (4.50) 

Democracy 7.962*** 7.16*** 2.624* 4.769** 

 (8.86) (6.79) (2.56) (2.90) 

GDP per capita 8.521*** 7.981*** 5.798*** 7.629*** 

 (34.20) (28.06) (18.47) (16.40) 

Year 0.525*** 0.352*** 0.373*** 0.473*** 

 (12.18) (5.62) (7.55) (6.60) 

Latitude  0.345*** 0.341*** 0.264*** 0.228*** 

 (16.47) (14.57) (17.48) (7.04) 

Constant -1055.781*** -706.034*** -758.548*** -950.865*** 

 (-12.25) (-5.63) (-7.69) (-6.62) 

------------------------------------------------------------------------- 

Observations  2072  1432 1227 480 

------------------------------------------------------------------------- 

t statistics in parentheses 

* p<0.05, ** p<0.01, *** p<0.001 
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Table 10: National access to water, fixed effects 

------------------------------------------------------------------------- 

National Water 

Access 

Fixed Effects 

 1 

Base 

2 

Parliament 

3 

Secondary 

education 

4 

Non-ag. wage 

employment 

------------------------------------------------------------------------- 

Women in 

parliament  

 -0.031 

(-1.68) 

  

     

Women in 

secondary 

education 

  0.138*** 

(9.28) 

 

     

Women in wage 

employment 

   0.202** 

(2.79) 

     

Population 1.051 0.123 -0.195 0.148 

 (1.68) (0.21) (-0.30) (0.20) 

Democracy 2.471*** 1.825* 1.917* 2.722 

 (3.99) (2.43) (1.91) (1.89) 

GDP per capita 0.445* 0.545* 0.496 1.640*** 

 (2.03) (2.49) (1.91) (3.61) 

Year 0.555*** 0.585*** 0.517*** 0.495*** 

 (31.16) (25.73) (24.17) (4.96) 

Latitude 0.485*** 0.505*** 0.460*** 0.412** 

 (5.90) (6.93) (5.96) (4.96) 

Constant -1064.746*** -1110.217*** -980.145*** -941.323*** 

 (-35.22) (-26.57) (-25.50) (-15.39) 

------------------------------------------------------------------------- 

Observations 2072 1432 1227 480 

 

Countries 122 120 114 95 

------------------------------------------------------------------------- 

z statistics in parentheses 

* p<0.05, ** p<0.01, *** p<0.001 
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Table 11: Urban water access and wage employment 

----------------------------------------------------------------- 

Urban Water Access   1 

Base 

   2 

Non-ag wage employment 

------------------------------------------------------------------ 

Women in wage employment  0.052* 

  (2.12) 

Population 0.350** 0.384* 

 (2.94) (2.39) 

Democracy 3.752*** 0.819 

 (6.46) (0.93) 

GDP per capita 3.189*** 2.058*** 

 (19.71) (8.08) 

Year 0.178*** 0.176*** 

 (6.40) (4.56) 

Latitude  0.163*** 0.105*** 

 (12.13) (6.00) 

Constant -298.773*** -284.330*** 

 (-5.38) (-3.68) 

------------------------------------------------------------------ 

Observations  2100 488 

------------------------------------------------------------------ 
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Table 12: Rural water access 

----------------------------------------------------------------------- 

Rural Water Access 1 

Base 

2 

Parliament 

3 

Secondary 

education 

4 

Non-ag. wage 

employment 

----------------------------------------------------------------------- 

Women in 

parliament  

 0.161*** 

(3.50) 

  

     

Women in secondary 

education  

  0.316*** 

(13.40) 

 

     

Women in wage 

employment 

   -0.145* 

(-2.27) 

     

Population 0.380 0.586* 0.510 1.025* 

 (1.60) (2.16) (1.84) (2.51) 

Democracy 8.247*** 9.090*** 2.274 5.000* 

 (7.12) (6.61) (1.64) (2.17) 

GDP per capita 7.656*** 7.051*** 5.213*** 7.597*** 

 (23.14) (18.43) (12.26) (11.75) 

Year 0.178*** 0.525*** 0.524*** 0.730*** 

 (12.19) (6.43) (7.83) (7.36) 

Latitude  0.163*** 0.502*** 0.394*** 0.345*** 

 (17.71) (16.20) (11.68) (7.54) 

Constant -298.773*** -1059.357*** -1062.49*** -1466.139*** 

 (-12.27) (-6.49) (-7.95) (-7.37) 

------------------------------------------------------------------------ 

Observations 2049 1415 1227 476 

------------------------------------------------------------------------ 

t statistics in parentheses 

* p<0.05, ** p<0.01, *** p<0.001 

 

  



McCauley 
 

30 
 
 

Table 13: Rural water access, fixed effects 

----------------------------------------------------------------------- 

Rural Water Access 

Fixed Effects 

1 

Base 

2 

Parliament 

3 

Secondary 

education 

4 

Non-ag. wage 

employment 

----------------------------------------------------------------------- 

Women in 

parliament  

 -0.024 

(-1.09) 

  

     

Women in 

secondary  

  0.099*** 

(5.53) 

 

education     

     

Women in wage 

employment 

   0.141 

(1.59) 

     

Population -1.213 -1.476 -1.644* -0.681 

 (-1.62) (-1.92) (-2.05) (-0.73) 

Democracy 1.965** 1.869* 1.055 1.719 

 (2.72) (2.12) (1.14) (0.99) 

GDP per capita 0.421 0.377 0.387 1.781*** 

 (1.61) (1.42) (1.24) (3.19) 

Year 0.770 0.803*** 0.719*** 0.754*** 

 (36.54) (29.57) (27.82) (19.48) 

Latitude  0.634*** 0.657*** 0.598*** 0.521*** 

 (6.27) (-1.09) (6.10) (4.92) 

Constant -1471.359*** -1533.632*** -1368.816*** -1456.748*** 

 (-41.34) (-31.07) (-29.67) (-19.76) 

----------------------------------------------------------------------- 

Observations 2049 1415 1227 476 

----------------------------------------------------------------------- 

Groups 121 119 114 94 

z statistics in parentheses 

* p<0.05, ** p<0.01, *** p<0.001 
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Base patterns 

All of the demographic control variables (population, democracy, GDP per capita, time, and latitude) 

have hugely significant impacts on access to water in developing nations. GDP per capita is the largest 

contributor to increasing access to clean water – an improvement by one standard deviation can lead to 

a 10% increase in national clean water access. In summary, growing, rich, democratic countries have 

better water coverage over time, and lucky nations further from the equator naturally benefit water-

wise.   

 

Population 

The change in size of a nation’s population, measured by taking the log of absolute population, has a 

small but positive effect on access to clean water.  The total number of people is not important, rather 

the impact of adding extra people to the existing population interacts positively with water access in my 

model. When the log of population goes up one standard deviation, national water access is improved 

by 0.96%, suggesting that countries with larger changes in their population have more access to clean 

water. This could be because countries with large population changes are more urban on average, and 

urban areas have the infrastructure to increase access to water more easily than rural areas via piped 

municipal water supplies and closer proximity to central water sources. This explanation is relevant 

because “urban population growth, in absolute numbers, is concentrated in the less developed regions 

of the world” (Global Health Observatory 2015). An alternative explanation could be that better water 

access could attract more people to move to that nation, meaning that clean water access can drive 

population growth. The causality is not clear from this model, but the correlation is significant and 

merits more detailed study.  
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Democracy 

The political system of a developing nation matters significantly in access to water. Applying Selectorate 

Theory of political survival, when a nation is more democratic, the political leaders have to cater to a 

larger winning coalition – the voting population – in order to stay in office. This means that public goods 

must be more widely provisioned, and water access is the most basic of public goods. Conversely, 

autocratic regimes must only provide goods to a small subset of their population in order to stay in 

power, meaning they will not generally spend their funds or political power on increasing access to the 

many rural people who are not accounted for in their winning coalition, meaning there is likely less 

focus on improving national water access (Bueno De Mesquita & Smith 2010). My democracy variable 

reflects the democratic transition; it is the Polity IV democracy score minus the autocracy score set on a 

0 to 1 scale. When democracy improves from the cross-national developing nation average of 0.59 to 

full democracy at 1, water access increases by 3.2%. When democracy decreases from the average to 0, 

no democracy, water access goes down by 4.7%.  

 

GDP per capita 

By using the log of the Gross Domestic Product per capita, I measure the impact of earning an extra 

dollar, rather than the dollar itself. The change is more important than the total amount. GDP per capita 

measures the distribution of wealth on an individual level, which is more relevant to this development 

discourse. This study focuses on individual power to make change rather than overall economic growth. 

When the log of GDP is increased by one standard deviation, national access to improved water 

increases by 10%, the largest substantive improvement among my demographic control variables.  
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Year 

As seen in Figure B, there is a clear positive trend in water access across the developing world from 1990 

to 2012. 2.3 billion people gained access to clean water between 1990 and 2010. But time simply 

passing did not cause the change. Time here is a kind of proxy for factors outside of my controls that 

change the development trajectory of a nation from year to year. As a whole, time has a significant but 

relatively small impact on access to clean water. Between 2000 and 2012, the mean and end of the 

model, national water access improved by 6.3%.  

 

Latitude 

This measure is included as a measure of natural endowment. Nations closer to the equator have hotter, 

drier climates with fewer natural water resources. By measuring the absolute value of the latitude of the 

capital city, the basic climatic reality of the nation is present in the model.  When a nation is further 

away from the equator, meaning the absolute value of the latitude rises, the percentage of people with 

clean water increases significantly. When latitude increases by one standard deviation, access to clean 

water improves by 4.8%.  

 

Hypotheses Tests 

I accept all three of my hypotheses based on statistical significance. 

 

Politics: Women in parliament 

H1: If the percentage of women in national parliaments increases, national water access will increase. 
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Because women prefer water and people make choices based on what they prefer, when women are 

given the power to make political choices in particular they will make policies that will improve access to 

clean water for their nation. 

 

Education: Women in school 

H2: If the ratio of females to males in education, primary, secondary, and tertiary, increases, national 

water access will increase. 

Education is the biggest contributor, with the highest coefficient, to increasing access to clean water 

among the tested active empowerment indicators. This is because education is the driving force behind 

all the indicators – educated women are able to successfully run for office and maintain non-agricultural 

wage-earning employment.  

 

Economy: Women in the non-agriculture labor force 

H3: If the percentage of women in non-agriculture, wage-earning jobs increases, urban water access will 

increase. 

Nationally, women in non-agricultural jobs do not have a significant impact on water access. This is 

because compared to the total population of a developing nation, the amount of women working non-

agricultural jobs is not high enough to make a real change nationally. On the more relevant scale of 

improvements in urban water access, women working non-agricultural jobs do contribute significantly 

to an increase in urban water access. Women living in cities influence water access in cities.  Non-

agricultural wage “employment is generally associated with migration by women out of rural areas and 

away from the patriarchal controls of kinship and community” (Kabeer 2010, 19).  
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Robustness 

The model does not perfectly predict the same values of access to clean water that are observed 

because many values are clustered near 100% water access. This map of the residuals shows a pattern 

forming in the error corresponding to the clustering of results near full water coverage. Because of this 

natural pattern in the data, the model tries to artificially fit to the minute changes found near 100%. 

 

Figure E: Residuals in the base model show data clustered near 100% water access 

Time Lag  

To control for endogeneity and check the robustness of my previous regressions, I also ran the model 

after I applied a two-year time lag to each independent variable.  I theorized that two years is enough 

time for the effects of empowerment to impact water access. The results for the time lag were similar in 

significance and magnitude to the original test. The explanation for the time lag not showing a bigger 

change could be that long-term impacts of education, political representation, and economic 

participation are so gradual that lagging the independent variables is not enough. The time lag results 

are included in the appendix for reference in Table 14.    
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Conclusion 

Empowering women can lead to increased access to water. When women participate in political life and 

are educated, access to clean water improves nationally. When women work in the non-agricultural 

sector, access to water in cities improves.  

  

As the international community prepares to set the post-2015 development agenda, women’s 

empowerment and access to clean water should be thought of as related, not simply reactionary. The 

old narrative of improving water access to free up women’s time does not wholly reflect the statistically 

significant relationship this thesis finds between active empowerment and improved water access.  

 

Sustainable development is the focus of the United Nations’ post-2015 agenda. For development to be 

truly sustainable, meaning continuously improving without relying on artificial, external assistance, the 

system must be changed. Empowering women is changing the status quo of the system in developing 

nations. Women must stop being forced to walk for water and instead become empowered to work for 

water by creating policies focused on water, being informed voters and members of local councils, and 

contributing to a non-agricultural economy that can pay to increase access to clean water across the 

developing world.  
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Future Research 

Because national governments in developing nations often do not have the organization, infrastructure, 

or funding to tackle water issues throughout their entire nation, I believe improvements could be made 

more efficiently on a smaller scale by the people who directly use water sources - managed by local 

committees or funded by local governments. I hypothesize that small-scale leadership, like village-level 

water committees and regional governments, importantly influences water improvements. If data were 

available on local leadership roles held by women, I would repeat this model replacing women in 

national parliament with women in local leadership positions. I expect that local leadership has an even 

stronger positive correlation with improvements in water access, especially on the rural level.  

 

Local laws and culture determine first if active empowerment in political office or economic 

participation is possible then predict how socially accepted women can be in these roles in the specific 

context of that nation. As Duflo suggests, “a woman’s level of empowerment will vary, sometimes 

enormously, according to other criteria such as her class or caste, ethnicity, relative wealth, age, family 

position,” so consequently a full analysis of women’s empowerment must account for these cultural 

differences (Duflo 2005). Some data specifically on laws governing women’s participation in society, 

notably artificial quotas set by governments looking to fill seats with women but not necessarily listen to 

their opinions, is available from The Quota Project. Adding this information as a control in the model 

carried out in this thesis would contextualize how women are actually viewed in society more fully and 

provide more insight into the challenges specific countries face to achieve active empowerment.  
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Appendix 

A. Map X: Geographic distribution of the global water crisis (referred to on p. 4) 

 

 

 

 

 

B. Table 1: Descriptive statistics on the water crisis in developing nations, 1990 and 2012 (referred 
to on p. 5). Unit: percent of relevant population with access to water.  

Variable Mean Standard Deviation Minimum Maximum Observations 

National water     1990 76.056 21.859 13.2 100 140 
                                2012 86.299 15.098 39.7 100 155 

Rural water           1990 67.127 26.109 2.8 100 139 
                                2012 80.099 19.546 29 100 153 

Urban water         1990 90.382 12.924 32.4 100 151 
                               2012 94.081 8.048 52.3 100 159 
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C. Map Y: Women are not in national parliaments in much of the world (referred to on p. 6) 

 

 

 

D. Table 2: Nations with over 40% women in national parliament in 2012 (referred to on p. 6) 

Nation Percent national 
water access 

Nicaragua 40.2 
South Africa 42.3 
Finland 42.5 
Senegal 42.7 
Seychelles 43.8 
Sweden 44.7 
Cuba 45.2 
Andorra 50 
Rwanda 56.3 
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E. Table 3: Descriptive statistics on women’s empowerment in developing nations, 1990 and 2012 
(referred to on p. 6) 

Variable Mean Std. Dev. Minimum Maximum Observations 

Women in parliament    
                                1990 

 
8.839 

 
8.027 

 
0 

 
36.9 

 
   109 

                                2012 17.431 11.1315 0 56.3    154 

Women in primary 
education              1990 

 
88.897 

 
15.894 

 
44.34 

 
124.65 

 
   99 

                                2012 96.704 6.589 71.81 113.44    104 

Women in secondary 
education              1990 

 
86.247 

 
28.823 

 
22.39 

 
156.67 

 
   76 

                                2012 96.873 15.458 45.74 139.86    86 

Women in tertiary 
education              1990 

 
80.938 

 
76.498 

 
8.96 

 
408.05 

 
   53 

                                2012 82.180 82.180 27.25 676.16    75 

Women in non-ag wage 
employment          1990 

 
34.966 

 
12.574 

 
11.7 

 
54.9 

 
   44 

                                 2012 36.078 12.607 10.8 52.9    32 
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F. Figure A: Non-profit international development agency publicity highlighting women’s time 
spent walking for water (referred to on p. 6) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Water.org 2015) 
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G. Figure C: Visual narrative of women walking for water, bogged down by buckets and babies in 

Niger (referred to on p. 13) 

 
(WaterAid.org 2014) 
 

H. Figure D: Women balance buckets filled with dirty water in Liberia (referred to on p. 13) 

 
(WaterAid.org 2014) 
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I. Table 7: Primary and tertiary education and national water access (referred to on p. 24) 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

  

-------------------------------------------------- 

National Water Access: 

Other Education 

Variables 

1 

Primary 

Education 

2 

Secondary 

Education 

-------------------------------------------------- 

Women in primary 

education  

0.492*** 

(16.82) 

 

   

Women in tertiary 

education  

 0.065*** 

(7.09) 

   

Population 0.477* 0.877*** 

 (2.41) (3.47) 

Democracy 3.296*** 5.475*** 

 (3.46) (4.67) 

GDP per capita 6.591*** 6.531*** 

 (22.42) (15.56) 

Year 0.395*** 0. 587*** 
 (8.46) (9.48) 

Latitude  0.294*** 0.252*** 

 (13.60) (9.15) 

Constant -820.667*** -1170.613*** 

 (-8.84) (-9.48) 

-------------------------------------------------- 

Observations 1638 1035 

-------------------------------------------------- 
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J. Table 8: Urban water access across nations (referred to on p. 24) 

-------------------------------------------------------------------------- 

Urban 1 

Base 

2 

Parliament 

3 

Secondary 

education 

4 

Non-ag. wage 

employment 

-------------------------------------------------------------------------- 

Women in parliament   0.042* 

(2.02) 

  

Women in secondary 

education  

  0.182*** 

(16.11) 

 

Women in wage 

employment 

   0.052* 

(2.12) 

Population 0.350** 0.215 0.427*** 0.384* 

 (2.94) (1.75) (3.21) (2.39) 

Democracy 3.752*** 3.057*** 1.076 0.819 

 (6.46) (4.93) (1.61) (0.93) 

GDP per capita 3.189*** 2.940*** 1.552*** 2.058*** 

 (19.71) (17.56) (7.57) (8.08) 

Year 0.178*** 0.091* 0.47 0.176*** 

 (6.40) (2.49) (1.48) (4.56) 

Latitude  0.163*** 0.162*** 0.132*** 0.105*** 

 (12.13) (11.73) (9.12) (6.00) 

Constant -298.773*** -121.199 -41.103 -284.330*** 

 (-5.38) (-1.65) (-0.64) (-3.68) 

-------------------------------------------------------------------------- 

Observations 2100 1438 1240 488 

-------------------------------------------------------------------------- 
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K. Table 14: Time lag regression (referred to on p. 32) 
National water access, 2 year time lag applied to independent variables  

------------------------------------------------------------ 

Access to Water, lag 1 

Parliament 

2 

Secondary 

education 

3 

Non-ag. wage 

employment 

------------------------------------------------------------ 

Women in parliament  0.157*** 

(3.99) 

  

    

Women in secondary 

education  

 0.275*** 

(16.44) 

 

    

Women in wage 

employment 

  0.048 

(1.00) 

    

Population 0.555* 0.958*** 1.414*** 

 (2.47) (2.54) (4.64) 

Democracy 6.894*** 2.560* 3.282 

 (5.97) (2.47) (1.91) 

GDP per capita 7.850*** 6.051*** 8.043*** 

 (25.09) (18.82) (15.64) 

Year 0.388*** 0.372*** 0.454*** 

 (5.33) (7.67) (5.99) 

Latitude  0.331*** 0.279*** 0.249*** 

 (13.11) (12.02) (7.36) 

Constant -776.211*** -755.375*** -915.645*** 

 (-5.32) (-7.82) (-6.04) 

------------------------------------------------------------ 

Observations  1241  1218 470 

------------------------------------------------------------ 

 
Variable Codes Used in Regressions 

 

 

 

 

 

 

 

Dependent Variables 
------------------------------------------------------- 
National Access to Water waternat 
Urban Access to Water waterurb 
Rural Access to Water waterrur 

Control Variables 
--------------------------------------------------- 
Population lnpop 
Democracy demaut 
Log of GDP per capita lnGDPcap 
Year time 
Latitude  latabs 
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Regression Equations 

Base national water regression, used for comparison throughout project: 

reg waternat lnpop demaut lnGDPcap time latabs if oecd==0 

 

Table 7: Primary and tertiary education and national water access 

1) reg waternat lnpop demaut lnGDPcap time latabs if ratioprimefm oecd==0 
2) reg waternat lnpop demaut lnGDPcap time latabs ratiotertfm if oecd==0 
 
Table 8: Urban water access 
1) reg waterurb lnpop demaut lnGDPcap time latabs if oecd==0 
2) reg waterurb lnpop demaut lnGDPcap time latabs womenseats if oecd==0 
3) reg waterurb lnpop demaut lnGDPcap time latabs ratiosecondfm if oecd==0 
4) reg waterurb lnpop demaut lnGDPcap time latabs womenag if oecd==0 
 
Table 9: National water access 

1) reg waternat lnpop demaut lnGDPcap time latabs if oecd==0 
2) reg waternat lnpop demaut lnGDPcap time latabs womenseats if oecd==0 
3) reg waternat lnpop demaut lnGDPcap time latabs ratiosecondfm if oecd==0 
4) reg waternat lnpop demaut lnGDPcap time latabs womenag if oecd==0 
 

Table 10: National access to water, fixed effects 
1) xtreg waternat lnpop demaut lnGDPcap time latabs if oecd==0 
2) xtreg waternat lnpop demaut lnGDPcap time latabs womenseats if oecd==0 
3) xtreg waternat lnpop demaut lnGDPcap time latabs ratiosecondfm if oecd==0 
4) xtreg waternat lnpop demaut lnGDPcap time latabs womenag if oecd==0 
 

Table 11: Urban water access and wage employment 
1) reg waterurb lnpop demaut lnGDPcap time latabs if oecd==0
2) reg waterurb lnpop demaut lnGDPcap time latabs womenag if oecd==0 
 
Table 12: Rural water access 
1) reg waterrur lnpop demaut lnGDPcap time latabs if oecd==0 
2) reg waterrur lnpop demaut lnGDPcap time latabs womenseats if oecd==0 
3) reg waterrur lnpop demaut lnGDPcap time latabs ratiosecondfm if oecd==0 
4) reg waterrur lnpop demaut lnGDPcap time latabs womenag if oecd==0 
 

Independent Variables 
--------------------------------------------------------------- 
Women in parliament  womenseats 
Women in primary education  ratioprimefm 
Women in secondary education ratiosecondfm 
Women in tertiary education  ratiotertfm 
Women in non-agricultural wage 
employment 

womenag 
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Table 13: Rural water access, fixed effects  
1) xtreg waterrur lnpop demaut lnGDPcap time latabs if oecd==0 
2) xtreg waterrur lnpop demaut lnGDPcap time latabs womenseats if oecd==0 
3) xtreg waterrur lnpop demaut lnGDPcap time latabs ratiosecondfm if oecd==0 
4) xtreg waterrur lnpop demaut lnGDPcap time latabs womenag if oecd==0 
 

Table 14: National water access, time lag 

1) reg waternat lnpop demaut lnGDPcap time latabs lagwomenseats if oecd==0 
2) reg waternat lnpop demaut lnGDPcap time latabs lagratiosecondfm if oecd==0 
3) reg waternat lnpop demaut lnGDPcap time latabs lagwomenag if oecd==0 
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Index  

1. Map X: Geographic distribution of the global water crisis (referred to on p. 4) 
2. Table 1: Descriptive statistics on the water crisis in developing nations, 1990 and 2012 (referred 

to on p. 5) 
3. Map Y: Women are not in national parliaments in much of the world (referred to on p. 6) 
4. Table 2: Nations with over 40% women in national parliament in 2012 (referred to on p. 6) 
5. Table 3: Descriptive statistics on women’s empowerment in developing nations, 1990 and 2012 

(referred to on p. 6) 
6. Figure A: Non-profit international development agency publicity highlighting women’s time 

spent walking for water (referred to on p. 6) 
7. Figure B: Box plot of improvements in national water access from 1990-2012 in developing 

nations (p. 8) 
8. Figure C: Visual narrative of women walking for water, bogged down by buckets and babies in 

Niger (referred to on p. 13) 
9. Figure D: Women balance buckets filled with dirty water in Liberia (referred to on p. 13) 
10. Table 4: Control variables (p. 20) 
11. Table 5: Dependent variables (p. 21) 
12. Table 6: Independent variables (p. 21) 
13. Table 7: Primary and tertiary education variables on national water (referred to on p. 24) 
14. Table 8: Urban water regression results (referred to on p. 24) 
15. Table 9: National access to water regression results (p. 24) 
16. Table 10: National access to water, fixed effects (p. 25) 
17. Table 11: Urban water access and wage employment (p. 26) 
18. Table 12: Rural water access (p. 26) 
19. Table 13: Rural water access, fixed effects (p. 27) 
20. Figure E: Residuals in the base model show data clustered near 100% water access (p. 32) 
21. Table 14: Time lag (referred to on p. 32) 

 

 

Data Sources 

World Development Indicators, The World Bank. (2015). World Bank. January 30. 

http://data.worldbank.org/data-catalog/world-development-indicators 

Marshall, Monty G. and Gurr, Ted Robert. (2014). Polity IV Project: Political Regime Characteristics and 

Transitions: 1800-2013. Center for Systemic Peace. June 6. 

http://www.systemicpeace.org/polity/polity4.htm 

The World Factbook 2013-14. (2013). Washington, DC: Central Intelligence Agency. 
https://www.cia.gov/library/publications/the-world-factbook/index.html 

 
OECD. (2015). Members and partners.  Organisation for Economic Co-operation and Development. 

http://www.oecd.org/about/membersandpartners/#d.en.194378 
 

 

Data tested using STATA 13  
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