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ABSTRACT 

 

 Disease from inadequate access to safe water, sanitation, and hygiene is a large 

threat to health, with the risk varying around the world. Each year, an estimated 3.4 

million people die due to unsafe water, sanitation, and hygiene related causes, with 

almost 2 million deaths from diarrheal diseases alone. A large proportion of these deaths 

occur in the developing world. Even more staggering is the morbidity that is caused by 

these diseases, with consequences for the economy, education, development, and overall 

well-being. In addition, environmental influences, access, and water rights have the 

potential to create international conflict. Policy options, including the training and use of 

community health workers, are discussed and recommended. 
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Policy Options for Water, Sanitation, and Hygiene Improvement 

 

Purpose 

 Increasing access to improved sources of water and sanitation is one of the 

Millennium Development Goals (MDGs) of the United Nations. This issue has not 

received as much attention (especially from governments of developing countries) as 

should be accorded to a cause of massive morbidity and mortality. Some progress has 

been made on this MDG, but increased efforts are necessary to achieve the goal. This 

paper examines the background of water, sanitation, and hygiene issues and related 

policies. It outlines the disease burden that comes from lack of access to improved 

sources of water and sanitation, demonstrates a need for education and improvement of 

hygiene, and relates this important health topic to the idea of water rights, environmental 

quality, and international conflict. 

Introduction and Background 

Definitions of improved sources and access 

 The World Health Organization (WHO) uses the following definitions of 

improved sources of water and sanitation: 

“Improved drinking water sources are defined in terms of the types of 

technology and levels of services that are more likely to provide safe water than 

unimproved technologies. Improved water sources include household 

connections, public standpipes, boreholes, protected dug wells, protected springs, 

and rainwater collections. Unimproved water sources are unprotected wells, 

unprotected springs, vendor-provided water, bottled water (unless water for other 

uses is available from an improved source) and tanker truck-provided water.” (1) 

 

“Improved sanitation facilities are defined in terms of the types of technology 

and levels of services that are more likely to be sanitary than unimproved 

technologies. Improved sanitation includes connection to a public sewers, 

connection to septic systems, pour-flush latrines, simple pit latrines and ventilated 

improved pit latrines. Not considered as improved sanitation are service or bucket 
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latrines (where excreta is manually removed), public latrines and open latrines.” 

(1) 

 

In addition, definitions of access are important background facts and are also provided by 

WHO:  

 

“Reasonable access is broadly defined as the availability of at least 20 liters per 

person per day from a source within one kilometer of the user's dwelling. 

Sustainable access has two components with respect to water: one stands for 

environmental sustainability, the other for functional sustainability. The former 

insists on environmental protection through limiting extraction of water to a 

capacity below what is actually available. The latter reflects programme 

sustainability in terms of supply and management” (1). 

 

Both definitions of access are important when discussing illness burden and policy 

options  (including both health and political implications). The above definitions should 

be kept in mind throughout the paper. 

Statistics and importance of issue 

 Overall, water, sanitation, and hygiene are important to ideas of health, the 

environment, and international conflict since  

“there is reason to be concerned for the future microbiological safety of drinking 

water, in both developing and developed countries. This is because a) source 

waters continue to received agricultural, industrial, and municipal wastes; b) 

water treatment and distribution systems age and deteriorate; c) water supplies are 

overwhelmed by excessive demand; and d) there appears to be an increase in 

diseases, or at least an increased recognition of disease, caused by pathogens with 

varying degrees of resistance to treatment and disinfection” (2).  

 

It is critical in developed countries to accurately value water, since in those places water 

is currently undervalued and the population often holds the false belief that water is an 

unlimited resource (2). In trying to protect water sources from contamination, issues of 

the rights of upstream and downstream users arise and costs of wastewater treatment are 

often high (2). 
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 Access statistics. The WHO 2000 estimate of access reported that large numbers 

of people worldwide did not have access to safe drinking water (1.1 billion) and adequate 

sanitation (2.4 billion) (3). However, access statistics can be influenced by issues of 

accuracy. For example, in India, the official percentage of the urban population that has 

access to safe drinking water is 90 percent (3). The definition of access used in creating 

these numbers may not take into account the fact water may only be available during 

certain hours and in certain parts of the city. In addition, the distribution system may 

make access look good on paper (with piping available), but water pressure may be low 

in the pipes at the end of the system, which affects both quantity and quality of the water. 

People living in informal settlements often lack access to water through public 

arrangements and resort to other solutions such as storing water at home or purchasing 

water from local entrepreneurs or NGOs. Therefore, there are still problems even when 

people are reported to have “access.” 

 Illness, morbidity, and mortality burden. The WHO estimates that 3.4 million 

people die each year from issues related to unsafe water, sanitation, and hygiene, with 

most of these deaths occurring in children (4). One study of the global disease burden 

estimated  

“the disease burden from water, sanitation, and hygiene to be 4.0% of all deaths 

and 5.7% of the total disease burden (in DALYs) occurring worldwide, taking 

into account diarrheal diseases, schistosomiasis, trachoma, ascariasis, trichuriasis, 

and hookworm diseases. Because we based these estimates mainly on intervention 

studies, this burden is largely preventable. […] This significant and avoidable 

burden suggests that it should be a priority for public health policy” (5).  

 

The extent of morbidity and mortality from illnesses related to water, sanitation, and 

hygiene varies greatly around the world. Developing countries have higher amounts of 
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illness (and morbidity and mortality) from water, sanitation, and hygiene related causes 

than developed countries. (One estimate of the disease burden is that it is up to 240 times 

higher in developing regions than in developed (5).) In addition, Africa and Asia bear 

much of the burden. These diseases disproportionately affect the poor due to complex and 

interconnected reasons, including the malnutrition that often occurs among the poor and 

the fact that the wealthy have better access to services and often live in less polluted 

environments (5). 

  There are a number of interrelated pathways for transmission that may cause 

disease due to unsafe water, sanitation, and hygiene (5). These transmission routes are 

varied and can be complex: human and animal excreta through drinking water, food, 

sewage, or indirect contact; drinking or using water contaminated by pathogens or 

chemicals; lack of water for personal hygiene use (for example trachoma and scabies 

from inadequate washing); poor hygiene in general (personal – person-to-person 

transmission, domestic – food borne illness or contaminated water used for cleaning, or 

agricultural – contaminated water used for irrigation); or from vectors in water reservoirs 

or stagnant water (5).  

 Illnesses from unsafe water, sanitation, and hygiene are especially serious for 

children. For example, diarrheal diseases are often related to these environmental factors 

and affect mostly young children (86 percent) (6). Illness affects motor and cognitive 

development and growth (7). The malnutrition and other negative effects from diarrheal 

diseases (especially when they occur repeatedly) in the first two years of life can create 

long-term development impairment. This creates morbidity that is increasing and very 

costly in terms of human losses, along with microbiological, economic, and 
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developmental implications (7). Oral Rehydration Therapy (ORT) has been able to 

reduce mortality caused by acute dehydrating diarrheal diseases, but morbidity is still a 

large problem due to these developmental impacts (7). 

 Types of illnesses. Many diseases are related to unsafe water, sanitation, and 

hygiene. Infectious diarrhea (including diseases such as cholera and dysentery (8)) 

accounts for much of the disease burden (5), and WHO estimates that 88 percent of 

diarrheal diseases are related to poor water, sanitation, and hygiene (9). Other illnesses 

that can be related to unsafe water, sanitation, and hygiene include: schistosomiasis, 

trachoma, intestinal helminthes (ascariasis, trichuriasis, and hookworm), Japanese 

enceptalitis, and hepatitis A (9). Schistosomiasis, cholera, and typhoid fever are among 

the most deadly waterborne diseases (10). 

The environment and water demand – the effect on policy 

 The environment and water demand will influence both the diseases from unsafe 

water, sanitation, and hygiene, and the policy options chosen to address this health issue. 

Increases in population and an increased demand for water for irrigation leads to an 

increased pressure on water resources (11). Changing socioeconomic situations can 

influence changes in water use, such as when pastoralists move to agriculture (or switch 

crops) which causes an increase in demand for water for irrigation (11). In the Mount 

Kenya region, “the allocation of the available water resources is a key problem in the 

region and has repeatedly led to open conflicts between upstream and downstream users” 

(11). Water policy is influenced by context: “a wide variety of different stakeholders with 

different interests, highland-lowland interdependence, unequally distributed natural 

resources, unreliable rainfall patterns and quantities, decreasing river discharge during 
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low flow periods, conflicts between upstream and downstream users” (11). These factors, 

as well as political situations, need to be taken into account in policy creation. Different 

stakeholders will have different interests, and policymakers need to handle the competing 

interests. In creating policy to increase access to water and sanitation, these competing 

interests and the effects any interventions will have on populations outside of the 

intervention population need to be anticipated and taken into account for the policies to 

be successful and not create further regional instability. 

 Environmental quality will also influence the policies that are created to improve 

access to water and sanitation. For example, China has industrialized and urbanized, but 

has not invested adequately in infrastructure for basic water supply and treatment, which 

has created water pollution (12). Now, over half of the Chinese population drinks water 

that is contaminated with animal and human excreta that exceeds maximum levels 

permitted (12). 

 In addition, water supply concerns intensify the debate over policy options on 

how to use this resource. Water is used for drinking, irrigation, industry, waste disposal, 

etc. (13), and these multiple needs may influence how water is allocated. When 

evaluating policy options, one needs to take scarcity and future concerns, including 

population increase, into account. 

Broader effects – social, economic, and educational 

 Lack of access to safe water, sanitation, and hygiene also has effects beyond 

direct health implications. Female education can be negatively affected. Females may 

spend so much time carrying water because the water source is far from their home that 

they do not have enough time for education. In addition, they may avoid school due to 
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lack of sanitation at the school, something that is an especially sensitive subject once they 

begin menstruating. This perpetuates female/male inequality that exists throughout the 

world. In addition, due to lost work days from illness (either feeling ill oneself or needing 

to take care of an ill family member), productivity is less than it potentially could be. Safe 

water and sanitation are linked to broader poverty reduction through pathways such as 

improved livelihoods and education (8). 

 Overall, there are many implications of lack of safe water, sanitation, and 

hygiene. In water policy, challenges exist in the form of supply, distribution, and use, 

such as internal distribution, poor quality water, and pollution (14). These challenges will 

be further explored through discussion of the findings of the literature review and policy 

options. 

Methodology 

 A literature review was conducted as the basis of this paper. Journal articles, 

reports, and books form the evidence to support the argument and policy 

recommendations. Key terms such as “water and health,” “water public health,” “access 

to water,” “sanitation,” “sanitation and health,” and “hygiene and health” were used to 

search various databases. The search on “hygiene and health” returned large amounts of 

unrelated information, so the search was modified to also include the term “developing 

countries.” Many of the journal articles were accessed through JStor, while a few were 

added from an EBSCOhost search of the following databases: Academic Search Premier, 

EconoLit, ERIC, and NHS Economic Evaluation Database. A search of Aladin, the 

library catalog that includes consortium schools such as George Mason University and 

George Washington University, concluded the database review. 
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 The WHO website was also accessed. This site has data on illnesses from unsafe 

water, sanitation, and hygiene, as well as information about the disease burden 

throughout the world. Basic disease information and statistics in other sources were often 

gathered from WHO, so the WHO website was deemed a reliable source of quality 

information. 

Timeliness and relevance were the criteria used to select the literature for 

inclusion in this paper. In general, sources were limited to those produced after 1990 to 

ensure that the information was recent and accurate. This was especially a concern for 

developing countries, where political, social, or economic changes, including 

development efforts, may have affected the accuracy of information in older sources. 

 After much of the literature search and review was completed, newly found 

sources often did not add much new information. At that point, the search was considered 

complete. When writing the paper, timeliness, relevance, and a source‟s ability to add 

new information or ideas to the discussion affected inclusion of the source as a reference. 

Literature is reviewed below, and policy recommendations follow. 

Results  

Environmental issues 

 Environmental degradation and increasing problems associated with urban growth 

threaten the gains that have been made due to public health. Development and the 

environment are in a cyclical relationship. “In cities, increased congestion, industrial 

expansion, and lack of pollution control result in unhealthy levels of pollutants in air and 

water. Environmental stress is the price of development” (15). Development harms the 

environment, which in turn harms further development. In at least one country, Nigeria, 
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many people have negative attitudes toward the environment and do not place much 

value on individual or environmental sanitation, despite government programs to address 

the environment (15). An attitude change needs to happen in these places, and sanitation 

and environmental education has been proposed as part of a long-term method to 

decrease health problems related to these issues (15). In places with high levels of 

illiteracy, education can be problematic as a policy option. Mass media and public 

enlightenment campaigns can be used to promote sanitation (15). In Nigeria, a study 

found that more knowledge lead to better attitudes about personal and environmental 

sanitation (15), which may create behavior change. 

 Ebong (15) recommended the following strategies for improving sanitation: 

1. Governments should develop strategies to educate people on the importance of 

environmental sanitation and sustainability. 

2. Efforts should be made to organize seminars for health workers to effectively educate 

the general population on programs for a sustainable healthful environment. 

3. The government should establish environmental health policies to reduce 

environmental degradation and pollution. 

4. The government should develop programs and provide facilities so that garbage and 

waste can safely be removed from homes and streets.  

Right versus economic good; public versus private provision 

These four options promoted by Ebong relate to what the government should do. 

Other authors emphasize private efforts. In the literature, a debate about the correct role 

of public versus private organizations in the provision of water and sanitation and in 

managing water resources persisted. Two ideas strongly influence this argument: “water 



13 

 

as an economic good, which privileges notions such as „full cost recovery‟ and „user 

pay‟; and water as a human right, which implies that all people should have access to 

water regardless of their ability to pay” (16). Even when narrowed down to one region, 

the debate is fierce. One author thinks that subjecting water resources to the market will 

weaken important reforms in Africa (16). On the opposite end of the debate is South 

Africa. Around 1999, South African politicians changed policy from “direct provision by 

the state to the rural poor, to acceptance that outright privatization is the possible solution 

to the problems of water delivery” (17). 

One author notes that theory and evidence do not conclusively support private or 

public ownership as best (18). He proposes that drinking water and wastewater treatment 

are natural monopolies and as such will usually be provided by one organization (18). 

Since there will not be competition, the benefits of private ownership will not occur (18). 

Private organizations do have the advantage of being more successful in raising money 

for investment (18), which is very important in the development and maintenance of 

systems for providing water and sanitation. However, some believe that using market 

solutions undermine provision of water and sanitation services and negatively affect the 

poorest and most vulnerable populations (19). Another author says that just because there 

are public benefits to an intervention does not mean that it should be supported by public 

resources (20). This author separates concerns with equity from the efficiency decision of 

public versus private provision. In creating a framework for policy decision, policy-

makers must decide if a purely economic view will be taken. This links back to the idea 

of water as a right versus and economic good. If water is a right, then the purely 

economic view may not be sufficient to achieve that right. 
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Currently, private water vendors deliver water to many urban poor in the global 

South using jerrycans or tankers and charging a much higher price per volume compared 

to water accessible to the middle or upper classes from public water systems (3). In the 

twentieth century, many industrialized countries have moved to public water supply 

provision due to multiple reasons:  

“In addition to water‟s „natural monopoly‟ characteristics, the symbolic and 

cultural importance of water as a (partially) non-substitutable resource essential for life, 

its strategic political and territorial importance, the intense conflicts that arise over the 

shared use of a flow resource required to fulfill multiple functions (agriculture, industrial, 

drinking water, environmental), and the need in industrialized, urbanized societies to 

mobilize large volumes – invariably at a high cost relative to the economic value 

generated – have been used, particularly in the twentieth century, to justify public sector 

involvement. Moreover, the health and hygiene effects of lack of access to water, 

together with the tendency of private companies to fail to extend coverage to the poor 

(both as a result of the tendency to cherry-pick profitable neighborhoods and classes of 

consumers, and the high prices and poor services resulting in a situation of natural 

monopoly), were two of the most important justifications for bringing water supply under 

the control of the state, whether through strict regulation or public ownership of water 

supply infrastructure during the twentieth century” (3). 

 

The private sector has been involved in many forms, however, including construction, 

management, and extension of supply networks (3). 

Implications of water as right or public good 

As noted above, the current policy framework is influenced by the idea of water 

as a right. In November 2002, the “United Nations Committee on Economic, Social, and 

Cultural Rights adopted a formal acknowledgement of the human right to water that sets 

forth general criteria for universal enjoyment of the right” (4). In some cases, the idea of 

water as a right is legislated. The South African Constitution includes access to water as a 

right, and the Water Services Act, 1997, proposes to “ensure and define the rights of 

access to basic water supply and basic sanitation services” (17). The Reconstruction and 
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Development Programme of 1994 pledged to “provide 25 liters per person from a 

standpipe within 200 meters” (17). 

The framework of right versus economic good creates the governmental role in 

water provision. If water is treated as a human right, and is legislated, then governments 

would have the responsibility of ensuring the right (3). However, if water is treated as an 

economic good, then there is no responsibility on the government (3). It is possible, 

though, that in “ensuring the right,” the government could leave it up to the market, while 

monitoring access and stepping in where private organizations do not provide sufficient 

volume. Even in treating water as a right, there are difficulties in implementing that right. 

For example, in South Africa, even though water is a right through the Constitution, 

many citizens still do not have access to the minimum outlined in legislation (3). 

Worldwide initiatives 

There are major worldwide initiatives to increase access to water and sanitation. 

The Millennium Development Goals (MDGs) were created in 2000 by the United 

Nations. The MDG related to water and sanitation set the goal of “decreasing by half the 

number of people without sustainable access to drinking water by 2015” (4). To achieve 

this goal, the rate of progress needs to be dramatically improved. In 2002, it was 

estimated that to meet the water and sanitation MDG targets, per day until 2015 an 

additional 260,000 people need to gain access to improved water sources and 370,000 

people need to gain access to improved sanitation (9). This is a daunting challenge. 

Oxfam International has negatively assessed progress toward meeting water and 

sanitation MDG targets. For example, they calculated that given the current progress, the 

goal will not be met in Africa until 2105 (19). The percentage of the global population 
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with basic sanitation was about 35 percent in 1990, approximately 50 percent in 2004, 

and the goal for 2015 is just under 70 percent (21). While these statistics show the 

progress that has been made, it does not show that there is much variation across 

countries in access to water and sanitation. This is particularly true for developing 

countries. In 2000, there were nine countries where less than 20 percent of the population 

had access to sanitation, 26 countries where access was between 20 and 40 percent, 35 

countries with 40 to 60 percent, and 26 countries with 60 to 80 percent (22). The 

distribution for access to water was similar: one country had less than 20 percent of the 

population covered, while six countries had 20 to 40 percent, 24 had 40 to 60 percent, 

and 35 had 60 to 80 percent (22).  

There is an issue with the statistics that measure progress. For example, wells may 

be set up but not actually used or maintained, and they may still count as access even 

though the community members do not really have access as the MDG intended. Projects 

in South Africa, for instance, reportedly have a high failure rate, so the launch of a 

program is different than sustained delivery or operation. The South African standard of 

25 liters per person per day through standpipes at least within 200 meters of walking 

distance is supposed to make access to water convenient in rural areas (17). However, 

women, whose are traditionally responsible for water collection, often struggle to make 

enough trips to the standpipes with the heavy containers in steep areas (17). Therefore, 

they are unlikely to make enough trips that would provide per capita consumption to meet 

the standard that would support health (17). So, even with “access,” there are health 

implications of not consuming enough water.  
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As a follow up to the MDGs, as of June 2003, WHO is leading a network of 

development agencies, research centers, NGOs, and others, called the International 

Network to Promote Safe Household Water Treatment and Storage (4). The goal of the 

network is to “promote simple, low-cost, point-of-use approaches to rapidly increase 

access to safe water supplies and sanitation services for less-affluent populations” (4), 

which will include promoting independent research regarding issues such as cost-

effectiveness and health impact (4). With the creation of this network, the policy 

framework for access to water and sanitation changed from a focus on community-based 

projects to household-based projects (4). The network is guided by the following 

principles: “involving communities and individuals in developing appropriate water and 

sanitation improvement strategies, recognizing the role of women in managing household 

water supplies, and promoting local technologies, resources, and capacity building” (4). 

The United Nations is also focusing on water by declaring 2005-2015 the Water for Life 

decade (9). 

Role of women 

  Women were targeted as beneficiaries of South Africa‟s Reconstruction and 

Development Programme, “both in terms of representation on water project steering 

committees and through easing the burden placed on them in rural areas to provide water 

to their households” (17). This is one example of a country that has included gender 

policy in its water and sanitation policy. Mjoli, as cited in Hemson (17), argued that 

“water and sanitation projects are more sustainable when women have ongoing 

responsibility for their operations and maintenance as they are more committed since they 

are adversely affected by project failure. Water policies thus have to have a gender-based 
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approached to ensure sustainability.” This points to the major role that women should 

have in projects. “Over 75 percent of the very poor households are Africa households in 

rural areas and most are headed by women. Rural mothers (and grandmothers), and their 

daughters invariably take exclusive responsibility for bringing water to the family and for 

family health” (17). Hours per day are spent on water and fuel collection, which is linked 

to the effect on women‟s education, and the education and economic opportunity costs of 

needing to spend their time in this way. Several trips to water sources (potentially 

through unsafe areas) adds up to many hours spent on this task and many miles walked 

(for example, rural African women often walk as much as 10 miles every day to collect 

water) (8). Rural women often benefit the most from access to clean water and sanitation, 

especially when it is close to their homes. Aside from the positive effect on family health, 

they have more time for other activities, including childcare, cooking, earning an income, 

education, and new pursuits (17).  

However, there are social implications in this access. It may be seen as a threat to 

patriarchy, and some men do not appreciate the benefits, and even resort to sabotage of 

water pipes, since it decreases the men‟s control over women‟s labor and threatens the 

established order (17). To aid women, empowerment strategies are useful, such as 

including women in planning and operations, decision-making and management (17). 

Gendered approaches to the provision of water and sanitation need to be part of policies. 

Discussion - Policy Options 

Water-specific policies 

 

 To aid with water resources conflict, organizations can provide support for 

stakeholders‟ concerns. A case study of water shortage in an area of Kenya proposed 
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Water Users‟ Associations to mitigate conflict. These Associations are self-help ways to 

deal with allocation of water by providing timely information about demand, supply and 

use of water (particularly river water), and also by providing methods to improve 

management of water (11). In catchment areas near the Mount Kenya region, Water 

Users‟ Associations have proved successful when allocating water resources and 

diminishing conflict (11). 

 Improvement of efficiency is an important policy. Due to the increasing 

population and increasing demand for water, efficiency is the basis of any intervention in 

both developing and developed countries. Efficiency could be improved through new 

technologies, including drip irrigation in agriculture (11), economic incentives, and better 

valuation of water (13).  

 In addition, demand management is important, especially in developed countries. 

Policy options to reduce demand include water use regulations (such as alternate day 

watering and building codes requiring conservation fixtures), education, and pricing (23). 

Well-planned pricing schemes can aid in cost recovery of building and running the water 

or sanitation system as well as encourage conservative use of water (18). However, one 

may run into issues reconciling pricing schemes with the idea of water as a basic need 

regardless of socioeconomic status. One way to manage this is to provide a certain 

volume of water per person per day free or at low cost, then increase the price for higher 

consumption. These pricing schemes would need to be well-designed to ensure that a 

balance is struck between encouraging conservation of water and ensuring that people 

have access to and use enough water to support hygiene as well as drinking, cooking, and 

sanitation needs. In order to have enough water to provide access to safe water and 
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sanitation (upon which hygiene depends), and to prevent conflict over water resources, 

increased efficiency and lowered demand are necessary. While these policies may seem 

peripheral to the health policies needed for reducing disease related to water, sanitation, 

and hygiene, they form the basis of the type of comprehensive policies that will be 

necessary to reduce this disease burden. 

Specific interventions for developing countries include things like point-of-use 

disinfection, home chlorination of drinking water, and piped water where feasible (or as 

the end goal, with more basic home-based strategies improving health until modern 

systems can be funded, planned, and executed). In addition, education campaigns about 

basics like hand washing have the potential for large impact (but is also dependent upon 

access to water that is safe and abundant and close enough to support this behavior 

change). There is evidence that much improvement in health can come from simple 

interventions such as safe storage of drinking water and disinfection at home (5). 

 Pollution control and prevention is important in maintaining water quality once 

access is provided. In both developed and developing countries, contamination comes 

from human activities such as agriculture, industry, hazardous waste, development of 

residential sites, and transportation (18). Countries may ensure the safety of the water 

they provide to their citizens and also the safety of the water that is used by other 

countries, since water is not bound by political borders. Treating water as a precious 

resource may help to mitigate potential conflict over water since one country will not be 

contaminating water that another country uses and depends upon. In addition, filtration 

and disinfection is important and technologies can protect quality. Filtration and 
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disinfection should be part of water supply management. In the United States, chlorine 

species are the most common disinfection agent (18). 

 Infrastructure will need to be built up and maintained to provide access to safe 

water and sanitation. Water and sewer infrastructure is very capital-intensive, but 

properly planned and maintained, may have fairly long provision lives (3). This makes 

creation of new systems seem more cost-effective; however, expanding, updating, and 

maintaining existing networks to provide higher quality water to existing users and access 

to new users may be problematic (3). In addition, if the planning and building is done 

where there are weak institutions, it may be difficult to obtain permits to build 

infrastructure, or to ensure that investment will be protected through land tenure (3). This 

is especially difficult in creating these networks in informal settlements. These issues will 

need to be addressed on a case by case basis and include settlement of issues like private 

versus public provision of services. 

 Two frameworks are critical to how water, sanitation, and hygiene problems will 

be solved. Policy makers need to decide if they should treat water as a right or as an 

economic good. In addition, they need to determine if water and sanitation will be 

provided publicly or privately. As of right now, in some poor places, local entrepreneurs 

and NGOs are the only sources for water, so a public-private partnership is critical in 

these places to ensure that, if they decide to not deliver these services themselves, that 

there are proper regulations for the safe and equitable distribution of water and sanitation 

(14). Water as a right or economic good, and public versus private provision are 

interrelated issues, and the decision on one will inform the other. If water is treated as a 

right, then at least some of water provision needs to be public (or managed and ensured 
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by the government through private organizations). Governments will need to set lower 

limits on how much (safe) water per person per day is acceptable, and work to ensure that 

that amount is provided.  

 If water is treated as an economic good, then private provision of water and 

sanitation is more likely. Privatization of water may be beneficial when it comes to care 

of the water sources – people may take better care of the resource since it is their own 

property. They may have an incentive to pollute less and use it more efficiently. 

However, at the country level, if water is treated as an economic good, countries could be 

more selfish about environmental issues and pollute “their” water when economically 

advantageous. This can create conflict with other countries when these other countries are 

downstream or share the same aquifer and receive the pollution from another country. So, 

public control over some aspects of water may be necessary to ensure the ability to 

engage in water policy with foreign governments.  

 In creating policies, context needs to be taken into context, even within a country. 

The rural experience can be very different than the urban experience. The urban areas 

have the economies of scale that attract private investment (3). Currently, the majority of 

private involvement in water and sewerage provision is in urban areas (3). So, 

privatization may be dependent upon urban or rural context; one solution does not need to 

fit all regions. 

 Limitations or challenges in creating water and sanitation projects. In creating and 

sustaining water and sanitation projects, multiple challenges exist. Projects may fail for a 

variety of reasons, for example, uncollected payment, especially if there is a culture of 

non-payment; breakdown and disrepair of pumps and water pipelines; poorly designed 
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water and sanitation systems; pirating of illegal connections; and either refusing to pay 

for or not having the resources to pay for fuel to run water pumps (17). Some projects 

may not be financially viable – in some South African projects cost recovery is as low as 

4 percent (17). One author proposes two fundamental factors that cause projects to fail: 

“1. The desperate poverty of rural people who do not have sufficient incomes to sustain 

the tariffs set to make the project financially sustainable; and 2. Inadequate sustained 

social and institutional development in rural areas which impede good public 

administration of water and sanitation projects” (17).  

Health-specific policies 

 In addition to broader water use policies, health-specific policies are needed to 

reduce the burden from disease related to unsafe water, sanitation, and hygiene. 

Prevention, treatment, and education are necessary to decrease this burden. A few policy 

options related to this are outlined below. 

 Prevention. Prevention is important in reducing disease from water, sanitation, 

and hygiene related causes. Prevention polices include those water policies outlined 

above, since access to safe water can prevent much disease (and supports adequate 

sanitation and hygiene). On author recognizes that although ORT has been effective in 

treating diarrhea and reducing deaths, one must also look long-term and reduce the actual 

incidence of diarrhea itself through sanitation, safe food and water, and related 

interventions (6). His idea of prevention includes two policies used in tandem – 

vaccination against those diseases for which vaccines are available and improvement of 

water and sanitation (6). Immunization programs may help to reduce susceptibility to 

diarrheal diseases (2). A variety of technologies are available for use in interventions. 
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Programs should choose the most appropriate and cost-effective technology for a given 

context. Examples of (relatively) cheap technologies to supply safe water and sanitation 

include hand pumps, rainwater harvesting, protection of spring water, home-based water 

treatment such as solar disinfection or safe water systems (which consists of three 

elements – treatment of water with diluted bleach, safe storage of water, and 

communication about behavior change), VIP latrines, and pour-flush latrines (24). 

Interventions do not have to be costly and extensive to have an impact: “In developing 

countries where resources may be grossly inadequate, particularly in rural or transient 

communities, much can be still achieved by basic hygiene and sanitation programs” (2). 

 Water quality is important not just at the point of access but also at the point of 

use. Ensuring quality storage is important. Water can be stored to use for toilets, washing 

dishes or hands, bathing, cooking-related activities, and drinking. Cross-contamination 

through handling this stored water was the main way stored water was polluted in one 

study (25). One policy to reduce this contamination of stored water is to store water in 

multiple containers designated by use of the water. 

 Treatment. Mortality from diseases such as cholera can be extensive. ORT has 

been “extremely successful” in reducing mortality (2), and as such, it should be continued 

as a policy to treat acute diarrheal diseases that can come from unsafe water, sanitation, 

and hygiene. In addition, micronutrients are a potential area to expand new treatment 

options. Zinc supplementation may reduce duration and severity of acute diarrhea, and 

vitamin A may also be beneficial (7). Using these micronutrients along with ORT may 

provide the nutritional support that many children with diarrhea need (7). This may have 
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the benefit of reducing the morbidity from illness in the first two years of life that was 

discussed earlier. 

 Education. Education about safe water, sanitation, and hygiene is critical. Even if 

safe water and sanitation are accessible, education is necessary to prevent contamination 

of water at point of use and to ensure that sanitation facilities are used. One way to 

provide this education may be to include it in primary care efforts. However, the results 

from this may be limited if the community does not have adequate access to health care 

facilities. To combat this, training and capacity-building for village health workers is 

another policy option. Use of village health care workers has been successful in other 

programs, such as the tuberculosis and HIV efforts by Partners in Health in Haiti. A 

report from some involved with Partners in Health noted that “village health workers also 

serve as a vital link between village and clinic, and help attend to the pressing social 

problems that the majority of our patients face” (26). Training and building capacity at 

the local level can also help ensure that policies and interventions are sustainable. 

Hygiene education should ideally accompany water and sanitation interventions, and can 

include information about ensuring water quality when drawing, transporting, or storing 

water, where contamination can occur through unclean buckets, unclean hands in water 

buckets, or uncovered storage containers (24). Hygiene efforts can encourage hand 

washing after using the toilet, before cooking, or before eating (24). Education should 

also include valuation of water to ensure efficient use (2). One estimate of the effect of 

hygiene intervention is that education for hygiene and hand washing can reduce diarrhea 

incidence up to 45 percent (9). 
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  Education will be particularly important for women. They are often responsible 

for water collection and food preparation, so these members of the community should be 

targeted in education efforts. In places with low levels of literacy, education interventions 

may need to use creative materials to ensure learning as noted earlier. 

Conclusions  

 The above research results, policy ideas, and discussion lend themselves to a 

variety of policy options. To decrease the disease burden associated with unsafe water, 

sanitation, and hygiene, countries must determine a policy framework in which to create 

interventions and infrastructure – is water a right or an economic good? And will water 

and sanitation be publicly or privately provided? These answers cannot be determined on 

a global level; context is very important. In addition, some blend may be appropriate. For 

example, water could be treated as a right with minimum water for health ensured by the 

government. Public-private partnerships may be created to utilize the strengths of both – 

for example, having one public system may be easier to plan and manage and private 

organizations could be contracted with to build and run the system to increase efficiency 

through the market and allow access to investment capabilities. 

 Beyond determination of a policy framework, there are a variety of interventions 

that regions, countries, and even local areas can implement. Education, especially about 

basic hygiene, is important. Improving efficiency in water use, managing water demand, 

and ensuring quality through environmental actions will both aid in availability of water 

for health improvement and decrease the chances of water conflict over this precious 

resource. Organizations like Water Users‟ Associations can also help mitigate conflict. 

Overall, there are still many people who lack access to safe water and sanitation, and the 
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disease burden related to water, sanitation, and hygiene is large. The policy options 

presented here can be used to tailor interventions to ensure that they are contextually 

appropriate. 
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