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Chapter 11
Water Demand Management and Improving 
Access to Water

Corazon L. Abansi, Rosalie Arcala Hall, and Ida M.L. Siason

Abstract  The chapter reviews and examines water-related program interventions–
social, economic, institutional–that have directly and indirectly influenced water 
demand management in the Philippines since 2000. Demand focuses on water users 
and the human dimensions of water use, including degradation of water quality, 
excessive drawing from aquifers, non-consumptive uses of water, and the organiza-
tions that have evolved to represent the various stakeholders. The chapter then 
examines the feasibility of the emergent emphasis on policies that stress making 
better use of existing supplies in combination with decentralization and participa-
tion of water users, even as new sources are explored. Initiatives by the Department 
of Interior and Local Government toward expanding water access in areas not 
served by municipal water districts, participatory management schemes for irriga-
tion associations by the National Irrigation Administration, and intersectoral forma-
tion for surface water/river quality management by the Department of Environment 
and Natural Resources are probed. The chapter describes initiatives such as inter-
municipal water transfers, independent community-based collective arrangements 
for domestic and irrigation provisioning (through cooperatives) and riparian 
upstream-downstream coalitions for water quality in select locality cases. Such 
policies and interventions aim to influence demand along principles of efficiency, 
equity, and sustainability. This chapter explores the application of water-demand 
programs by select national government agencies to their respective client-groups. 
The institutional arrangements thus created by these program applications are “grey 
area” because they are not as yet grounded on water rights or adequately covered in 
the existing Philippine Water Code. But they portend to better/improved ways by 
which water can be more equitably accessed.
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11.1  �Understanding Water Demand Management

Rapid population growth, economic development, urbanization, and industrializa-
tion have taken their toll on the country’s water services and resource base (Araral 
and Wang 2013, NEDA 2010). The sustainability of the country’s water resources is 
threatened both in terms of quantity and quality. Unless current water usage patterns 
are changed, future water demand will significantly exceed existing available fresh 
water resources. There is a need to look at water demand management (WDM) as 
an alternative management mechanism to address the water problem in the 
country.

In its simplest, WDM is defined as the management of the total quantity of water 
abstracted from a source of supply using measures to control waste and undue con-
sumption (Herbertson and Tate 2001). A more elaborate definition states that WDM 
is the adaptation and implementation of a strategy by a water institution or con-
sumer to influence the water demand and usage of water in order to meet any of the 
following objectives: economic efficiency, social development, social equity, envi-
ronmental protection, sustainability of water supply and services, and political 
acceptability (Jalil and Njiru 2006).

The traditional approach of hydrologists and water resource engineers has been 
to focus on the supply side and the assessment of available water resources. Forecasts 
of water demands have often been provided by different institutions with a wide 
range of uncertainty because of the (i) limited data on historic actual water use; (ii) 
high levels of uncertainty in establishing efficiency of water use, with significant 
losses likely in irrigation, urban, and industrial water use; and (iii) uncertainties in 
the basic economic, social, and demographic assumptions required for water 
demand forecasts (Herbertson and Tate 2001). As a result, there is a high degree of 
uncertainty in current forecasts of the supply-demand balance. There are large vari-
ations in local availability both in space and time. To ensure long-term sustainability 
of water resources, the focus of water management needs to shift from a traditional 
supply side management to demand side management. It is a relatively new branch 
of water resource science but it offers a promising alternative for sustaining the 
world’s freshwater supplies in the next century and beyond.

In the Philippines, WDM can improve the existing supply-demand balance, 
especially in water-stressed areas. Though augmentation of supplies would be 
required to meet the growing demand in urban centers, our future lies in effectively 
controlling our demand for water resources and efficiently managing and using 
available resources. The approach calls for the development of a WDM strategy that 
would aim at reducing losses in the system, improving operational efficiencies, 
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promoting rational use of water resources, ensuring equitable distribution of 
resources, and exploring alternative sources such as recycling of wastewater for 
non-potable uses. Implementation of such an approach would require reforms in 
terms of providing adequate regulatory, institutional, and legal frameworks for 
delivery of services; tariff reforms that ensure financial sustainability of operations 
of the utility; and internal reforms within the utility that aim at improving opera-
tional efficiencies and reducing losses to acceptable levels (Dziegielewski 2003).

Water demand management therefore requires the implementation of policies 
and/or measures, which serve to control or influence the amount of water used and 
thereby lead to improved efficiency in production, transmission, distribution, and 
use of water. However, a cursory look at existing national policies shows that 
addressing water tends to be punitive in its provisions rather than incentive-based. 
Failure of implementation is not new due to the weakness of existing administrative 
mechanism. Therefore, policies must emphasize on improved management of exist-
ing systems rather than augmentation of supply and promoting optimum utilization 
of available water resources through increased consumer awareness and better oper-
ational efficiency at the level of service providers. WDM should be viewed as com-
plementing the supply management efforts and not replacing them, hence, 
demand-side management is better used in conjunction with conventional 
approaches (Inman and Jeffrey 2006).

11.2  �Goals of Water Demand Policies and Interventions

In practice, WDM comes down to three key goals: efficiency, equity, and sustain-
ability (Turton 1999).

11.2.1  �Economic Efficiency

Economic efficiency aims to minimize the amount of water required for a particular 
purpose. Improving water efficiency can come in the form of reducing losses in the 
distribution system, reducing the amount or the quality of water needed to perform 
a task, and changing the timing of water use. Consumers can use water efficiently 
by reducing water wastage and by choosing more water-efficient products. Reducing 
the quality of water used is also an alternative since lower quality, less costly water 
can be safely used for many purposes such as flushing toilets, landscape irrigation, 
and industrial uses. In terms of timing, using water at off-peak times reduces strain 
on the water delivery system while irrigating crops at night reduces losses from 
evaporation. Efficiency also requires that the system is able to cope with water 
shortages.
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11.2.2  �Social Equity

WDM strategy must take into account the goal of social equity. Water pricing must 
not be a barrier to reasonable access to clean water by the poor in both urban and 
rural areas. The situation of poor women and children requires that policymakers 
find ways to provide for at least a minimum supply of clean water. Women are fre-
quently the “water managers” in the household, and difficulties in their efforts to 
ensure the family’s water supply can become a barrier to opportunities for education 
and employment. WDM strategies must also be sensitive to local customs and tradi-
tional water rights. Community participation in water management decision making 
ensures that the benefits of WDM are understood and widely accepted and will 
greatly increase the likelihood of success.

11.2.3  �Environmental Sustainability

There is rapidly growing evidence of the effects of climate change on water 
availability. The Philippines, which is particularly vulnerable, can expect 
increased temperatures and reduced rainfall, according to the 2007 Report of the 
Intergovernmental Panel on Climate Change (IPCC 2007). In the past, water 
management has generally been based on the assumption that climatic conditions 
would remain more or less the same. Given the IPCC’s predictions, governments 
need to be prepared to re-evaluate their policies and institutions for the manage-
ment of water resources. WDM is an effective strategy for adaptation to the cur-
rent challenge of water scarcity and will become more so as climate change 
further reduces the availability of water and land. Policies based on WDM strate-
gies contribute to preparedness and social resilience in the face of the challenges 
that lie ahead for the Philippines.

11.3  �Water Demand Management Strategies 
in the Philippines

This section discusses the different strategies in managing water demand in the 
Philippines. Broadly, these strategies are categorized as economic, technical, and 
socio-political.
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11.3.1  �Economic Strategies/Instruments

Markets and water prices could become highly efficient instruments of appropriate 
water allocation, if successfully applied. Pricing strategies, such as increasing block 
tariffs, are commonly applied in water demand management, especially in the urban 
areas (Araral and Wang 2013). Marginal-cost pricing is viewed as an effective 
instrument of demand management because consumers will respond to marginal 
prices by adjusting their consumption (Olmstead et al. 2007). In the Philippines, 
increasing block tariff is used by water districts. The underlying principles essen-
tially rely on economic valuation while also balancing affordability, conservation, 
and sustainability.

There are approximately 5400 water service providers in the Philippines (Llanto 
2013; NEDA 2010). This figure is not definite because the government does not 
have accurate information on the water supply sector. There are 879 water districts 
in the Philippines, 476 of these are registered with the National Water Resources 
Board (NWRB) and only 511 are operational (World Bank 2005). NWRB is the 
leading regulatory government agency responsible for ensuring the optimum exploi-
tation, utilization, development, conservation, and protection of the country’s water 
resources. Two private concessionaires, Maynilad Water Services, Inc. and Manila 
Water Company, are the contracted water providers in Metro Manila. Outside Metro 
Manila, the major water service providers are the local water districts regulated by 
the Local Water Utilities Authority (LWUA). A water district is a utility serving a 
city or municipality but is legally and financially separate from this local govern-
ment. Local government units (LGUs) and community-based organizations (CBOs) 
are the biggest domestic water providers serving 55% of those with access to water 
(NEDA 2010). This is followed by the water districts at 20% and private operators 
at 5%. The remaining 20% of the population rely on informal sources (self-
provisioning, vending) to satisfy their water needs.

11.3.1.1  �Economic Strategies of Water Districts

Water districts manage demand by charging for water in proportion to the amount 
and characteristics of use. Water use is regulated by check valves and meters, signal-
ing the message of wise use of water. Metering of service connections is seen as the 
economical and equitable procedure for arriving at the appropriate water charges. 
Metered rates are imposed on the basis of the actual volume of water consumed for 
a billing period (LWUA 2014a). 
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The LWUA sets the rules on water tariffs of the WD (LWUA 2014b). The pre-
scribed rate structure consists of two components, the minimum charge (MC) and 
the commodity charge (CC). MC is also known as the service charge or the 
demand charge. Minimum charge is fixed, depending on the size and classifica-
tion of service connection (customer class) and should cover the first 10 m3 of 
water consumption. MC covers the fixed cost required to carry on vital water supply 
functions not directly connected with production and distribution. MC is set using 
two criteria:

	1.	 MC should be within the ability to pay of the low-income users. It is established 
that 10 m3 is enough to supply the domestic water need of low-income users. 
Hence, the MC for residential water should not exceed 5% of the average 
monthly family income of the low-income group.

	2.	 MC varies with the size of the meter; the bigger the meter, the higher the MC.

The CC is the amount per cubic meter in excess of MC and covers expenses 
related to production, distribution, and all costs not covered from MC. This mar-
ginal component of the pricing scheme is expected to affect water demand because 
successively increasing consumption is charged at higher rates so that the basic 
requirements of consumers are met and more luxurious uses are charged at higher 
rates (LWUA 2014b).

This tiered pricing scheme is used as a fundamental tool to ensure the sustain-
ability of water systems and the efficiency of water allocation. Massarutto (2007) 
argues that water pricing aimed at water allocation and cost recovery requires dif-
ferent approaches to pricing as recovery of costs does not necessarily match the cost 
for allocating scarce water resources. Various authors stressed the economic aspect 
of determining water rates, stating that, in computing how much water should be 
charged, it is important to consider generating revenue so that the water provider 
can include recovering production costs and providing further investment 
(Hanemann 2005, Glennon 2004, Min 2007).

Recognizing these, the Philippine water districts have slowly adapted market 
benchmarks for their performance. The water supply industry maintains that the 
public can be served best by self-sustained enterprises adequately financed with 
rates based on sound engineering, social, and economic principles. A properly oper-
ated and managed water utility should be a self-sufficient enterprise. The challenge 
for the provider is to identify tariff structures that ensure cost recovery while increas-
ing take-up of basic services among the poor. A modeling of the demand function 
for the entire market of potential users of the service using survival curve estimation 
techniques and knowing the costs faced by the provider was done using the 
Metropolitan Cebu Water District as example (Box 11.1).
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11.3.1.2  �Economic Strategies of LGU Water Systems and CBOs

A water system operated by the LGU directly provides water through the city or 
municipal engineering department. This water system delivers domestic water sup-
ply to residents in the areas of high population density. The LGU water system is 
usually established through loans by the LGU or grants from national politicians 
and international donors. Members of the governance board are selected by the 
local government officials while the water manager is usually the municipal 
engineer.

Box 11.1: Water Tariff and Demand, the Case of the Metropolitan Cebu 
Water District
Implementing tariff structures with differential pricing makes it a potentially 
powerful tool for increasing take-up of important services among the poor, 
enabling providers of basic services to aid in more sustainable development 
while still allowing the provision of the service to be viable over the long 
term. However, altering tariff structures may not work for all types of services 
where the differences in willingness to pay (WTP) are less determined by 
level of income. This approach was analyzed using a contingent valuation 
survey that captured household and business WTP for access to improved 
water and new sanitation services provided by the Metropolitan Cebu Water 
District (MCWD) in the Philippines. Results showed that up-front connection 
charges are a major deterrent to more units opting to connect and access 
MCWD’s water services. Charging a much smaller up-front connection 
charge and amortizing the remaining costs of the connection charges into the 
monthly fee results in a substantial rise in demand from 31% of households to 
50%. Moreover, this tariff structure results in 30.4% of non-connected house-
holds connecting to water services. A tariff structure that price differentiates 
to equalize demand across different subgroups increases take-up of water ser-
vices by households to 56.8% based on household income subgroups or 
62.2% using geographic subgroups. Moreover, it increases take-up of water 
services by poor households from 12.2% to 61.9% of the population. This is 
nearly a 500% increase over the current pricing scenario. Price differentiation, 
however, is found to be a less effective tool for increasing total household 
take-up of potential new septage and sewage services. It is shown to only 
increase overall household demand by 0.8% in the case of monthly septage 
service fees and 2.4 percentage points in the case of sewage services. However, 
it is effective in increasing take-up of services by 4.2 percentage

Source: http://www.lwua.gov.ph accessed on April 28, 2016.
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LGU water systems manage demand by collecting fees from users and using the 
revenue from these fees to cover variable costs and other maintenance costs. In most 
cases, revenues generated from fees may not be adequate to cover maintenance 
costs and the LGU subsidizes the rest.

Community-based organizations operate water supply systems through the sup-
port of national government or non-government organizations (NGOs) or their own 
village government. Some are privately organized by a group of families, while 
others are organized by individual tribal leaders to cater to member-households. 
These are loose organizations, mostly without legal basis, but guided by customary 
rules. Some supply both domestic water needs and irrigation. Some of these organi-
zations charge very minimal water fees, but in most instances, water is free.

11.3.1.3  �Comparison of Prices of Water Districts, LGU Water Systems 
and Community-Based Organizations

Results of a survey of managers of water organizations conducted in 2013  
(Rola et al. 2016) show that pricing as a strategy to manage demand depends on the 
pricing policies adopted by the organization. Water prices of the LGU-based water 
system are based on the cost of repair and maintenance whereas for CBOs, pricing 
is based on the approval of the members of the cooperative and expenses for main-
taining and operating their water system. Water charges are computed based mostly 
on partial-cost recovery. The complexity of water pricing as shown by these two 
providers arises from the belief that water is partially a public good so government 
should be involved in the pricing process (Min 2007). There is also this perception 
of water as an integral part of the ecosystem, a natural resource, and a social and 
economic good, hence managers are faced with the issue on how, practically, to 
achieve the right balance between managing water as an economic and a social good 
(Gleick et al. 2002, Linton 2010, Feitelson 2012).

Comparing prices across water providers, water districts charge the highest for 
water use (Table  11.1). Commercial users are charged higher at an average of 
P293.43 per month for the first 10 m3 of water. Residential water users, on the other 
hand, are charged an average of P185.55 for the first 10 m3 per month. Charges for 
residential use range from P100.00 to P370.00, while commercial water charges 

Table 11.1  Water charges (in pesos/10 m3 per month), by water organization

Organization Average Minimum Maximum

Water district Residential 185.55 100.00 370.00
Commercial 293.43 125.80 614.00

Local government Residential 51.51 0.00 204.70
Commercial 117.50 100.00 135.00

Community based Residential 62.14 0.00 838.00
Commercial 320.00 65.00 900.00

Source: Rola et al. (2016)
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range from P125.80 to P614.00. Community-based organizations have rates averag-
ing P62.14 for residential users. Most (41%) of the CBOs provide the water for free. 
Hall et al. (2015) argued that water pricing remains heavily subsidized by the state 
with many politicians refusing to impose water prices at cost recovery.

Water charges for irrigation vary by season, with an average of PhP 944 per 
hectare during the wet season and PhP 1184 during the dry season.

A common problem encountered by LGU-based organizations and CBOs is the 
failure to pay the water fee on the part of some users. Where local governments 
control the water system, communities in general resist investments or abstraction 
limits that increase fees or impede access (Hall et al. 2015). Agrawal and Goyal 
(1999) argued that variations and changes in demographic pressures influence the 
ability of water providers in rural communities to create enforceable rules and 
resolve conflicts especially for common pool resources. Van Koeppen et al. (2007) 
agreed that rule setting and enforcement is the Achilles heel of any water policy, and 
community-based water policies have both strengths and weaknesses in this regard. 
It is morally more difficult for rural communities to hold other water users, relatives, 
and neighbors accountable to restricting water use for livelihoods or to use the sanc-
tion of cutting water delivery to enforce agreed obligations such as payment of fees 
on time.

Young (2002) and Herrfahrdt-Pahle (2010) elucidate the importance of ensuring 
a close fit between social and ecological systems through the existent institutional 
interface. There is growing recognition that pure market modes are quite rare and 
that market-based mechanisms require effective regulation to ensure that social and 
environmental needs are met (Bakker 2003, Freeman and Kolstad 2007). In areas 
dominated by informal water economies, Abansi et al. (2016) proposed a model that 
combines and effectively integrates both economic and cultural dimensions to man-
age water demand and use pattern.

11.3.2  �Technical Strategies

Any activity, practice, technological device, law, or policy that can potentially 
reduce water use may be considered a demand management measure. Hundreds of 
different measures can be found in the literature (Dziegielewski et  al. 1993). 
Technical interventions aim to meet the existing needs of individual users and uses 
with less water. These can come in the form of (1) reducing the quantity or quality 
of water required to accomplish a specific task, (2) adjusting the nature of the task 
so it can be accomplished with less water or lower quality water, (3) reducing losses 
in movement from source through use to disposal, (4) shifting time of use to off-
peak periods, and (5) increasing the ability of the system to operate during droughts. 
These five components mostly point to the efficiency by which water is used; 
improvements can free up significant quantities of water.

11  Water Demand Management and Improving Access to Water
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11.3.2.1  �Introduction of Water-Saving Products and Technologies 
in Domestic and Industrial Use

Technologies and efficient water use practices can be employed to reduce water use 
for domestic, commercial, and industrial users. For example, one shower head is 
considered more efficient than another if it can accomplish the same purpose by 
using less water or other inputs. For domestic water use, some of the available 
devices and products are low-flow shower heads, shower flow restrictors, toilet-tank 
inserts, faucet aerators, low-flush toilets, dual-flush toilets, insulation of hot-water 
pipes, horizontal axis washing machines, low-pressure supply connections, 
pressure-reducing valves, water-efficient landscape designs, and irrigation prac-
tices. The water efficiency gains from these devices over traditional counterparts 
can be substantial without diminishing the fulfillment of the original purpose for 
which water is used. For example, ultra-low flow toilets consume as little as 1/5th to 
1/7th of what traditional toilets consume. Toilet dams or other water displacement 
devices block part of the tank so that less water is required to fill the toilet following 
each flush. Some problems may occur with the need to double flush, but water sav-
ings from these devices are estimated at more than 10%.

In the industrial sector, technological devices include counter-flow washing and 
rinse systems, reuse of processed water, recirculation of cooling water, ozone treat-
ment for cooling towers, treatment and reuse of blow-down, and water recycling.

The extent of use of these water saving devices and technologies depends largely 
on the market penetration of these products, the types of industries linked to the 
system, and the technologies available for the domestic market. As a more aggres-
sive strategy, a municipality can enact standards for water-using appliances, at least 
for upcoming localities with new construction. A review of the Water Code of the 
Philippines and Water Crisis Act of 1995 did not show provisions on incentives and 
rewards for the use of water-saving devices. Only the Clean Air Act of 2004 has a 
provision (Section 26) for incentive schemes, but these are targeted to technologies 
and devices for pollution control and clean production. The 2014 Investment Priority 
Plan of the Bureau of Investment includes incentives for water pollution control and 
energy-saving technologies but none on water-saving technologies.

11.3.2.2  �Introduction of Water-Saving Products and Technologies 
for Irrigation Water

In agricultural irrigation, the water efficiency gain of drip irrigation over furrow 
irrigation has been documented by many studies (Tagar et al. 2012, Payero et al. 
2005, Yonts 2008). A water-saving technology developed by the International Rice 
Research Institute called alternate wetting and drying (AWD) can help farmers 
reduce the amount of water use by eliminating the traditional method of keeping 
their rice fields continuously flooded (Rosellon 2016). The water level is allowed to 
drop 1–15 cm below the soil surface before reflooding the field. A perforated water 
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tube, which could be made from PVC pipes or bamboo, is used by farmers to moni-
tor the water level below the soil. According to the Department of Agriculture, 
AWD reduces irrigation significantly compared with farmers’ practice and, in most 
cases, lessens fuel consumption for pumping water by about 30 L/ha (Fernandez 
2015). A field study by the Philippine Rice Research Institute on AWD showed 
water savings ranging from 16 to35% without decreasing grain yield.

In rice production, a water-saving technology called “aerobic rice culture” 
requires aerobic rice varieties to be grown in well-drained, non-saturated, and non-
puddled soils. Growing rice aerobically saves water by eliminating continuous 
seepage and percolation, reducing evapotranspiration, and eliminating wetland 
preparation (Fernandez 2015).

In landscaping and gardening, native species that have high survival under local 
rain and climate conditions can save large amounts of water. Even though the water 
consumed for gardening activities in the Philippines may be relatively less, this is 
also important as the government maintains most of public gardens.

The widespread adoption of AWD, aerobic rice culture, and other alternative 
technologies depends on incentives for irrigation. Most irrigation systems in the 
Philippines currently charge farmers a flat rate, based on hectarage, regardless of the 
actual amount of water they use. A re-visit of the irrigation service fees as well as 
the type of irrigation system (national irrigation system or communal irrigation sys-
tem) will have policy implications. Likewise, the manageability of technology can 
contribute to an enabling environment for farmer adoption. It is often argued that if 
water is available and easy to apply, then farmers will use more than necessary. 
Therefore, to promote farmer adoption, technology should be effective, easy to 
apply, in the desired amount, easy to operate and maintain with local resources, and 
affordable.

11.3.2.3  �Grey Water Reuse

Grey water is wastewater from baths, sinks and washing machines, accounting for 
about 60% of the outflow from homes. It contains little pathogens and 90% less 
nitrogen than toilet water, so does not require the same treatment process. Grey 
water use reduces irrigation water needs, increasing availability of freshwater for 
other primary uses. The benefits of grey water use especially for agriculture have 
been demonstrated in many countries such as Africa, Australia, Egypt, Lebanon, 
Mexico, and Palestine, among others. In the Philippines, wastewater from baths, 
sinks and washing machines usually go directly to the storm drain, without the ben-
efit of reuse for gardens and farms. Wastewater treatment plants are not available in 
cities and municipalities, with some exception. Baguio City has a water treatment 
plant but has been operating by 4000  m3 more beyond its capacity of 8000  m3.  
This urged the local government of Baguio to prepare a site for a decentralized 
wastewater treatment facility for those who are not serviced by the Baguio Sewage 
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Treatment Plant. The new facility will prevent wastewater from draining directly 
into the Balili River System. The Baguio LGU also requires that all high-rise build-
ings have their own sewage treatment facilities (Refuerzo 2015).

11.3.2.4  �Minimizing Non-revenue Water

Minimizing non-revenue water (NRW) is a supply-side water demand management 
policy. NRW is the difference between system input volume and billed authorized 
consumption. Accurate information on the quantity of water in and out of the sys-
tem is paramount to track and control operational efficiencies by helping identify 
and prioritize actions to reduce losses.

In the Philippines, water districts and concessionaires aimed for metering of 
water flows at the transmission, distribution, and consumer end to reduce NRW, 
thus providing information on the amount of water entering the system and con-
sumed. The case of Maynilad’s project extending water services to informal settlers 
to the west zone of Manila significantly contributed to minimizing their NRW. More 
details about this project are provided in the succeeding sections of this chapter.

Pressure management and leak detection and repair are strategies to reduce 
NRW. A water supply system is generally designed to operate at pressures, which 
lead to minimum head loss, while also ensuring adequate pressure to consumers 
located at the tail end of the network or on levels above the ground floor. High pres-
sure can lead to high system leakage and increased water usage by consumers.

Water supply in many Philippine cities generally faces problems related to sup-
plies at low water pressure. Consumers in many cities such as Baguio, Bulacan, and 
Iloilo complain of low water pressure and resort to the use of online booster pumps. 
In a community located near a university in Baguio City, water provided by the 
Baguio Water District and private water delivery services is not enough for boarding 
houses and dormitories so owners have drilled wells as deep as 300  feet. These 
wells are so close together that community leaders fear that empty water tables may 
already be unsafe for the people living in the area.

11.3.2.5  �Peak Season Interventions

Section 18 of the Water Code of the Philippines recognizes the possibility of recur-
rent water shortage from either peak demand periods and/or times of crises and 
emergencies. Recurrent water shortage refers to the natural periodic diminution of 
water in a source of supply to a volume of rate flow insufficient to meet water 
requirements. Peak water use describes the time of year when residential water use 
is at its highest. A survey conducted by the NWRB with World Bank in 2014–2015 
puts consumption pattern per person per day as varying, largely depending on the 
water provider. Private sector provides the highest at 120 liters per capita per day 
(lpcd), followed by water districts at 108 lpcd and the least by LGU at 99 lpcd and 
CBOs at 86 lpcd. While average per capita consumption is about 96–100 liters of 
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water per day, during peak season (hot and dry summer months), the same 
household can use about 129–144 liters of water per capita in a day (DILG 2008). 
Peak-season water demand management interventions take the form of public 
announcements through websites and news articles urging the public to use water 
prudently. Practical tips on monitoring daily water use, limiting water usage, and 
reusing water stretches the precious water supply to provide everyone’s water needs 
during the sweltering months (PCDSPO 2014). Watering of plants is done only 
when needed, laundry is washed only on full load, and plumbing fixtures are effi-
ciently set up. Peak hours can be avoided when taking showers, cooking, and doing 
laundry.

Section 8 of the National Water Crisis Act of 1995 provides for anti-pilferage in 
whatever form, thus presenting a strong policy support to prevent and minimize 
water loss during peak season.

11.3.3  �Social/Political Strategies

The human dimension of water use includes understanding how people use water, 
their consciousness and knowledge about water, and the behavioral determinants of 
water conservation. An improved understanding of these elements will help the gov-
ernment develop policies and strategies that can facilitate appropriate behavior 
change.

Water providers are also implementing non-price conservation measures such as 
public awareness and information; education, and recycling/reuse with the expecta-
tion that these programs will reduce residential water demand (Michelsen et  al. 
1999). Changing behaviors associated with high water use and encouraging the use 
of water-saving devices and practices often are seen as effective means to achieve a 
reduction in water use.

11.3.3.1  �Policies and Interventions that Promote Public Awareness 
and Information

To understand how citizens use water, there is a need to examine the regulatory 
framework within which water-related behavior takes place, specifically the extent 
to which individual consumers are engaged. This is basically found in enacted laws 
pertinent to water. To what extent do these laws directly specify the involvement of 
water consumers? The Water Code (1976) is explicit in recognizing the need for 
undertaking public consultation and hearings such as for appropriating water use, 
adjusting supply during water shortage, and revocation of permits. The National 
Water Crisis Act (1995) directs nationwide consultations on the water crisis, 
although the rest of the law is largely devoted to forms of water pilferage and their 
corresponding penalties.
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Only in Letter of Instruction (LOI) 744 (1978) is public education program man-
dated of water districts on aspects of their operation, including conservation. 
Likewise, it requires districts to prepare a comprehensive program and system of 
both formal and informal public consultation when considering increases in water 
rates. The LOI further mandates the review of the composition of water district 
boards to ensure that consumers are “properly and fully” represented, although 
there is no mention of how board members are to relate with the constituency 
they represent.

The Philippine Clean Water Act of 2004 communicates a greater awareness of 
the consuming public, initially in its declaration of policy–the pursuit of public 
health and quality of life; encouragement of “civil society and other sectors in their 
efforts to organize, educate and motivate the people in addressing pertinent environ-
mental issues and problems at the local and national levels.” Two provisions 
substantiate these policies with the mention of “due public consultation” and the 
inclusion of individuals and civil society among possible recipients of incentives 
and rewards for outstanding participation in quality water management initiatives 
and programs.

Public information and education campaigns continue to be popular means of 
encouraging users to adopt and maintain long-term water conservation behavior. 
In general, there has not been a systematic water educational program that has been 
replicated across the country. There may be occasional campaigns at the local (e.g., 
city, municipal) levels, which are largely prompted by alarmingly low water supply 
levels. Such campaigns usually attempt to persuade water users to conserve water, 
and they also provide users with information on how to do so, such as taking shorter 
showers, scaling back on lawn watering or car washing, or installing water-saving 
fixtures. Simple techniques for indoor residential are illustrated which include 
checking running toilets, dripping faucets, and other household leaks. Most leaks 
within a home can be easily fixed without investing in new equipment and can be 
performed with the knowledge and guidance of the local water utility.

During drought, a nationwide public education campaign is conducted, encour-
aging people to conserve water. In the summer of 2015, Angat Dam, which supplies 
97% of Metro Manila’s water need, had dangerously low levels. Water officials 
called for reduction of water use, giving suggestions on how to stop wasteful prac-
tices. Newspapers, radio, and television carried stories on the drought, usually 
accompanied by an exhortation to conserve water.

The above notwithstanding, two water projects, which can be models for  
increasing public awareness and involvement within communities are described in 
Box 11.2.
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Box 11.2: Model Projects for Public Awareness and Community 
Involvement
Case 1: Manila Water

Manila Water, the private concessionaire providing water in the east zone 
of Metro Manila, set up in 1998 the “Tubig Para Sa Barangay” (TPSB, Water 
For The Community) to serve the water needs of poor marginalized house-
holds to easily connect to a piped-in water supply. Of interest here is the com-
munity aspect where Manila Water forged a strong partnership with the 
community and other stakeholders such as local government and non-
government organizations. The project divides the service area into smaller 
territories each handled by a territory manager, whose responsibilities include 
calling meetings to ensure that all concerns are addressed. Community sense 
of ownership and responsibility over the project is fostered by involving resi-
dents in every stage, holding several public consultations and dialogues, and 
allowing community members to play crucial roles in the management, bill-
ing, collection, maintenance, and monitoring of each water connection. This 
ongoing program has uplifted the lives of poor people beyond water access, 
enabling them to pursue livelihood programs to augment limited incomes and 
raising their quality of life.

Case 2: Maynilad Water Services

The Maynilad Water Services Inc., the second concessionaire providing 
water to the west zone of Metro Manila, launched its Samahang Tubig 
Maynilad (STM; Maynilad Water Associations) in 2009. STM extended water 
services to informal settler families, as these poor households would other-
wise not have legal rights and financial resources to apply for water connec-
tions from a water district. The approach uses a community-based water 
management system in which residents are directly involved in the day-to-day 
operations and administration of the water supply, largely similar to TPSB of 
Manila Water. Through community organizing, residents are grouped into 
associations and undergo training for value education and water management 
to enable them to manage their community water system. Once organized, 
members of the STM sign a Memorandum of Agreement with Maynilad Inc., 
committing to their duties and responsibilities as water system administrators. 
Maynilad installs a bulk water wherein access is either through metered pub-
lic faucets within the community or piped-in water to a cluster of households, 
each with sub-meters. This approach has benefitted poor communities.

Sources: Manila Water Company, Inc., 2010. Sustainability Report.  
http://www.manilawater.com.ph/downloada/2010SustainabilityReport.pdf 
(Accessed on March 25, 2017).

Maynilad Water Services, Inc., 2011. Sustainability Report. Securing our 
Resources. http://www.mayniladwater.com.ph/downloads/2011MayniladSus
tainabilityReport.pdf (Accessed on March 25, 2017)
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11.3.3.2  �Policies and Interventions That Address Social Behavior 
and Promote Water Conservation

Citizens’ behavior relative to water is shaped not only by his knowledge about water 
as may be obtained through public education programs but also by other factors. By 
looking at government legislation, one can identify the behaviors that are explicitly 
promoted.

The 1976 Water Code recognizes the rights of individuals to know who apply for 
water permits and to protest any issuance of water permits when these infringe on 
the right to water of other parties. It further confirms the right to water when it states 
that individuals are free to draw manually water even from private sources for 
domestic purposes, as long as it does no injury to the owner. The Water Code also 
has a whole chapter (VI) on conservation and protection of water resources. Those 
provisions that apply to individual behavior are duties of individuals controlling 
wells to ensure water is not wasted or contaminated; preference in granting permits 
in favor of associations (irrigators) rather than individuals when both apply for the 
same area; and prohibition of individuals from building works or performing acts 
that may introduce dangerous substances or pollution into the water supply. The rest 
of the chapter addresses more macro level interventions.

Section 8 of the Water Crisis Act of 1995 identifies a list of ‘pilferage’ behaviors 
considered unlawful: destruction of any property or waterworks of any water utility; 
malicious acts that injure quantity or quality of water or sewage flow; obstruction 
with works performed on water mains and distribution network; tapping of water 
connection without appropriate authorization from water utility; tampering with 
meters resulting in stolen water; use or receipt of illegally obtained water; and pos-
session of stolen or tampered water meters. The Act further stipulates the penalties 
for pilferage. It is observed that this law only focuses on behaviors that are prohib-
ited but none on advocated actions.

The Clean Water Act of 2004 provides for incentives and rewards. It mandates 
“due public consultation” (in coming up with a list of industry categories) and inclu-
sion of individuals and civil society among possible recipients of incentives and 
rewards for outstanding participation in water management initiatives and pro-
grams. However, it does not go any further into strategies for achieving these.

Greenpeace (2007) observed that inefficiency in water usage is aggravated by the 
absence of regulations, economic incentives, and institutional arrangements needed 
to promote water conservation and rational use of water. Similarly, Gamboa (2011) 
recommends that the Water Code be amended to integrate the adoption of integrated 
water resource management (IWRM) as a guiding strategy.

The aforementioned shows that legislation has little to say about individual 
behavior. This may be because of lack of knowledge from behavioral research that 
can guide and lead to more comprehensive water policy. There is growing advocacy 
for non-structural approaches to water management which encompasses scientific 
research, education, and persuasion to coordinate how humans use water (FAO 
1993).
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The social psychological literature has looked into the role of intrinsic factors in 
influencing people’s water conservation behavior. Jorgensen et  al.’s study (2009) 
found that interpersonal and institutional trust is a critical attribute in household 
water consumption. People will not save water if they feel others are not doing their 
share of reducing their consumption and if they do not trust the water authority. 
Another study showed that personal normative beliefs related to water had a posi-
tive effect on conservation but antisocial behavior inhibited conservation (Corral-
Verdugo and Frias-Armenta 2006). Perceptions of inefficacy of water conservation 
laws produced no effect on water conservation practices. Jones et al. (2011) explored 
the link between citizens’ social capital and perceptions on restrictions imposed 
from water consumption policy instruments on one hand and their perceived level 
of effectiveness on the other hand. Social capital consists of social and institutional 
trust, participation in social networks, and compliance with social norms. The study 
found that significant connections exist between elements of social capital and per-
ceptions of citizens toward water consumption policies.

Attitudes are usually considered precursors to behavior although decades of 
attitude-behavior research has not established an absolute relationship. Behavior is 
better predicted by intentions. The theory of reasoned action and planned behavior 
proposes that attitudes, subjective norm or the influence of a person’s social envi-
ronment and control over behavior are the predictors of intentions. A study by Syme 
et al. (1983) among households in Perth, Australia, had mixed results with water 
consumption being related in some instances to household size and family income 
and in other instances to attitudinal factors. Kantola et al.’s (1982) study found that 
influence on intentions to conserve water was explained by subjective normative 
feelings (perceived peer pressure) and the exogenous variable age. Expressed atti-
tudes did not contribute significantly to predicting intention to consume water when 
subjective norms were included in the regression model. The results from attitudinal 
studies suggest pathways to interventions such as providing appropriate information 
about the behavior, offering information about consequences, and presenting oppor-
tunities to compare oneself with others.

The results of a survey on conservation efforts in Melbourne (Syme et al. 2000) 
showed that, although most community members were confident that their house-
holds could succeed in saving water voluntarily, the general view was that voluntary 
responses were not effective. Research and industry experience suggest that public 
acceptability of demand management practices depends on the type of proposed 
measures and the current water supply situation. Sociological methods include 
appeals, way of living, or legal action. Appeals, through the media or on accounts, 
rarely last long before consumers forget the urgency. During periods when drought 
is severe, individual users may be willing to adopt a wide range of short-term mea-
sures, including practices that require changes in their normal economic activities 
and lifestyles.

In the Philippines, water conservation through reuse and recycling has been pro-
moted even in normal times. Recycled water means water which, as a result of treat-
ment of waste, is suitable for a beneficial use that would not otherwise occur. In the 
urban sector, recycled water can be used in place of potable water in landscape 
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irrigation and some industrial uses. Government and water agencies should pursue 
appropriate opportunities for replacing potable water with recycled water. Likewise, 
the use of grey water has also received a lot of attention as discussed in the earlier 
section. Box 11.3 demonstrates the reuse and recycling of water in the Cordillera 
highlands in northern Luzon, Philippines. The area is characterized by differing 
stages of economic transformation: from a predominantly subsistence-based down-
stream community to a mixed subsistence-market midstream community and 
finally, to a predominantly market-based upstream community.

11.4  �Recent Initiatives to Improve Access to Water

Water agencies also have a role in areas where the demand for water is not met due to 
limited coverage of water supply and sanitation services. Plans for satisfying these 
“unserved” demand are an important component of demand management as are reduc-
tions in water use and losses in areas or sectors with “fully served” demand (Dziegielewski 
2003). This section discusses initiatives by the private sector to meet the water demand 
in unserved areas. Although there are two local government initiatives, the Sagana at 
Ligtas sa Tubig sa Lahat or Salintubig (translated as Abundant and Safe Water for All) 
and Bottom-Up Budgeting – Water, these are at their initial stages and monitoring is still 
in progress. Both are aimed at attaining significant progress toward the development of 
providing universal access to clean and safe water supply by 2025.

Box 11.3: Reuse and Recycling of Water in the Cordillera
Domestic water in the upstream (Baguio City) and midstream (La Trinidad) 
sites is often inadequate and expensive for water users, hence residents resort 
to recycling and reusing water. Bath water is used to flush the toilet while 
laundry or dishwashing water is re-used to clean floors or flush the toilet. 
When suitable, recycled water is used for gardens. Likewise, use of rainwater 
is not underestimated. Almost all households have storage drums or tanks for 
rainwater, which is used for cleaning, laundry, flushing the toilet, and even for 
bathing.

Commercial water, such as that used in water refilling stations, is also recy-
cled in Baguio City. The filtering process results in a large volume ejected as 
waste water. Business owners use this water to operate a laundry business. It 
is common to see these two businesses in areas within Baguio City where 
there is a concentration of dormitories and boarding houses for students.

Even in the downstream town of Sablan where water is abundant for most 
of the users, some households live too far from water sources. Therefore, the 
use of rainwater is a necessity and recycling bath water for watering plants is 
also done.

Source: Focus group discussions in Baguio City, La Trinidad, and Sablan 
conducted in May 2013.
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11.4.1  �Private Sector Participation

Within the sphere of publicly financed networks, water systems piped into premises 
are limited in coverage, and service delivery is irregular at best. LGUs struggle to 
expand their utilities, leaving both rich and poor residents underserved. A potential 
solution to accelerate access to piped water services, especially for the poor is 
public-private partnerships (PPPs). In this arrangement, private sector capital is 
mobilized for water system improvements and expansion at a scale far larger than 
that available from public funds. Water services are more reliable as operators face 
the incentive to match supply with consumer willingness to pay, enabling a sustain-
able cash flow, and facilitating service coverage expansion. The private sector also 
brings technical and financial expertise to manage water utilities in a more efficient 
and sustainable manner.

11.4.1.1  �Initiatives of the Metro Manila Water Concessioners

Before the 1997 privatization, the government-owned and -operated Manila 
Waterworks and Sewerage Services (MWSS) was the water utility mandated to sup-
ply water and provide municipal wastewater treatment facilities in Metro Manila. 
The National Water Crisis Act of 1995 (RA 8041) provided the legal basis for the 
privatization of MWSS in 1997, a change that brought about some remarkable 
improvements in water supply coverage and service performance. The PPP arrange-
ment set targets of reaching 24/7 water service within 6 years and universal cover-
age for water within 11 years, while ensuring drinking water quality according to 
national standards at a pressure of 16 psi.

Participation was implemented through a concessionaire contract of 25  years 
where the concessionaires were assigned the task of operating and managing the 
facilities, whereas MWSS preserved the ownership of the infrastructure. Following 
the Paris, France water privatization model wherein the utility split its jurisdiction 
into two to prevent a monopoly, MWSS granted Manila Water Company the East 
Zone concession and Maynilad Water Services, Inc. the West Zone concession 
(Northrop 2012). The concession contracts included targets concerning coverage, 
service quality, and economic efficiency meant to address issues related to supply 
distribution, finance, and strengthening the government’s anti-pilferage efforts.

The story or the Manila water concessions is a remarkable narrative of turn-
around in the provision of water and sanitation services over two decades, first in 
east Manila, and then in west Manila. Both concessions have achieved world-class 
performance, doubling the number of water connections since the start of the con-
cession period. In the first 5 years of operation, much improvement was noted in 
service indicators and there was an initial price drop between 1996 and 1997 (Chia 
et al. 2007; Montemayor 2003). This was due to the low water tariffs offered by the 
concessionaires. The partnership between MWSS and Maynilad Water Services, 
Inc. led to 1,129,497 connections in 2013 (MWS, Inc. 2015).
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The Manila concessions both feature pro-poor mechanisms that provide differ-
entiated level of services that are more affordable to base-of-the-pyramid customers 
and contribute significantly to concessionaire revenues. Details of the pro-poor pro-
grams of the two concessionaires are discussed in the succeeding section.

11.4.2  �PPP Initiatives in the Provinces

This section examines seven water utility PPPs in the provinces using Castro et al.’s 
(2015) study and the World Bank’s Water and Sanitation Program (WSP) study in 
the Philippines (World Bank 2015). These PPPs varied in size and contract type. 
Likewise, catalysts that drove both public and private sectors to come together dif-
fered across areas, although they shared a commonality in terms of desperate need 
(Table 11.2).

A key finding in the implementation of PPPs in both Manila and the provinces 
shows that different arrangements can lead to affordable, reliable, and clean water 
services, provided there is sufficient market size and willingness to pay. PPPs can 
thrive in diverse geographies, as long as service is focused on meeting the demand 

Table 11.2  PPPs in provinces across the Philippines

Area Driver of PPP
Partners Connection Arrangement
Public Private

Malasique, 
Pangasinan

Poor service 
limited to 
poblacion

Municipal 
government

Inpart 
Waterworks and 
Development 
Corporation

2419 Concession

Tabuk City, 
Kalinga

Intermittent 
water supply

City 
government

Calapan 
Waterworks 
Corporation

3600 Lease

Norzagaray, 
Bulacan

Drying up of 
wells

Water district Phil Hydro/
Maynilad

NA Build-operate-
transfer

Laguna Water-related 
health issues

Provincial 
government

Laguna Water 
Corporation

61,448 Concession 
(joint venture)

Quezon, 
Palawan

Complete lack 
of water supply

Provincial 
government

Alfonso XII 
Water Users’ 
Association

Management 
operation & 
maintenance 
contract

Boracay, 
Aklan

Inadequate 
water and 
wastewater 
infrastructure

Tourism 
Infrastructure 
and Enterprises 
Zone Authority

Boracay Island 
Water Company

5531 Concession 
(joint venture)

Sta Cruz, 
Davao Sur

Intermittent 
water supply

Municipal 
government

Sig 
Construction

3911 Design-build-
lease

Source: Castro et al. 2015
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for which consumers are willing to pay. Achievements of PPP arrangements are 
summarized in the following outcomes:

•	 24/7 water service
•	 Water availability ≥100 liters/capita/day
•	 Water pressure ≥ 7 psi
•	 Drinking water quality according to Philippine national standards
•	 Working ratio > 50%, assuring adequate revenue generation to operator
•	 Collection efficiency >90%
•	 Non-revenue water ≤20%
•	 Number of staff per 1000 connections within international benchmarks of 3 to 54

However, achieving universal coverage of households in the Philippines remains 
a challenge. Llanto (2013) reported that about 15.73 million Filipinos still do not 
have access to a safe water supply, leaving more room to work with the private sec-
tor on innovative financing schemes to increase investments in water supply and 
sanitation.

11.4.3  �Initiatives of Concessionaires and Water Districts 
to Provide Access to the Poor

Pro-poor approaches are not yet universal, but successful approaches have been 
implemented in some areas. The two water companies in Manila have made efforts 
to reach the poor who can ill-afford a private water connection. The issue of illegal 
settlers had to be addressed inasmuch as private utilities are not allowed to connect 
illegal settlers to the network. Consequently, community-based innovative solu-
tions, such as the provision of a water system for clustered low-income communi-
ties (Manila Water’s Tubig sa Barangay [Water for Communities] Program) and the 
installation of a bulk water system or public faucet with a mother meter (Maynilad), 
have been found to overcome this problem and ensure sustainable solutions that 
develop self-reliance in some areas of the city (Gazmen 2012). Manila Water’s oper-
ational initiative, Tubig sa Barangay not only enabled the company to meet its goal 
of reducing non-revenue water through self-managed water districts among infor-
mal communities, but it also earned the company legitimacy and support from the 
urban poor against opponents of privatization (Hall et al. 2015). Maynilad offered 
discounted tariffs for consumers with monthly consumption below the minimum 
bracket of 10  m3 while also providing a network of tap stands to poor 
communities.

Water districts carry out programs to reduce utility charges for poor residential 
customers. These charges are often described by the single category of lifeline rates. 
The lifeline concept of rate design is frequently proposed as an aid to economically 
disadvantaged and elderly residential customers who might not be able to pay their 
bills. Boracay also provide discounted tariffs for consumers with monthly 
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consumption below the minimum bracket of 10 m3. Likewise Manila, Laguna, and 
Boracay provide installment plans for connection charges.

In addition to lifeline and discounted rates, water districts implement special 
projects that provide access to water in extremely difficult areas. The case of the 
Dagupan Water District is shown (Box 11.4) to illustrate this point. Pipes have to be 
installed under water and the collaboration of the recipient community has to be 
solicited to prevent the pipes from being destroyed by the current and to maintain 
the facility.

11.5  �Summary/Conclusions/Insights/Prospects

Water demand management has, over the years, emerged as both an alternative and 
complement to the conventional water supply management. Major policy approaches 
to support and promote WDM can target water users and provide through demand-
side and supply-side interventions, respectively. On the consumption side, water 
demand reduction by avoiding undue consumption can be encouraged by a combi-
nation of market incentives and communication and education programs that heav-
ily influence social behavior. On the provider side, promotion of devices and 
technologies that facilitate less water use and strategies that minimize losses in the 
system and improve water distribution and operational efficiency could lead to more 
efficient management and use of available water resources. Exploring alternative 
sources such as grey water reuse and recycling of wastewater for non-potable uses 
could also augment existing water supply.

Box 11.4: Dagupan City Water District Island Water Project
The successful innovation of the Dagupan City Water District (DCWD) is the 
network of underwater pipelines that extend potable piped water service from 
the mainland of Dagupan to four island barangays of Dagupan City. The P30 
million project was funded from the DCWD funds, with major contribution 
from the Countryside Development Fund of a congressman and the city gov-
ernment of Dagupan. The scale and novelty of the project is attributed to the 
support of three succeeding city administrations. This is a perfect example of 
new mayors lending support to worthy projects of the previous mayor. It is 
also uniquely an undertaking by local divers who installed the pipes under 
water. Unlike other underwater pipeline projects that hire professional scuba 
divers, this project made use of local folks who were also able to earn a living 
out of the project. Their vast and long experience in diving in these waters 
allowed them to predict underwater current and other factors that helped in 
project planning and implementation. The local divers are also relied on for 
regular maintenance activities of the pipelines.

Source: LWUA (2016).
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Implementation of the two-pronged approach would require reforms in existing 
policies on water. On the provider side, policies must provide appropriate and ade-
quate regulatory, institutional, and legal framework for delivery of services; tariff 
reforms must ensure financial sustainability of operations of the utility; and internal 
reforms within the providers must aim at improving the operational efficiencies and 
reducing losses to acceptable levels. Water districts are included in the list of gov-
ernment owned and controlled corporations (GOCCs) and are therefore covered for 
review under the GOCC Governance Act of 2011. A big challenge for water utilities 
in the Philippines is to improve efficiency from fuller advantage of economies of 
scale. Where applicable, policies must be supportive of integrated systems that 
achieve optimal returns despite relatively lower tariffs. As part of internal reforms, 
water districts must subject themselves to benchmarking, a tool used to measure 
performance of a water utility through a set of technical, financial, and social indica-
tors, with the ultimate goal of improving its quality and performance. If undertaken 
on a regular basis, benchmarking supports utilities in assessing progress and pro-
motes accountability by making information available to the public, decisionmak-
ers, and regulators.

On the consumer side, more policy challenges are faced in terms of long-term 
changes in ways of life and consumer behavior to reduce water consumption. A 
“rebound effect” is often observed following a water crisis when customers return 
to their former patterns of water use. A certain amount of savings is more lasting, 
partly due to the spread of water-efficient technologies, but also due to lasting 
behavioral changes. However, little information exists on the effectiveness of non-
price conservation programs in reducing water demand. Michelsen et  al. (1999) 
recommended that utilities maintain more detailed and consistent information 
regarding the implementation of their non-price programs. Turton (1999) empha-
sized the importance of adaptive social capacity for countries experiencing water 
scarcity. He agreed with Ohlsson (1999) who suggests that the adaptive capacity of 
a society should also be regarded as a resource, and therefore societies facing water 
scarcity will have different development trajectories, depending on their adaptive 
social capacity.

Our review of national laws related to water showed an obvious bias toward 
punitive provisions, which cannot be fully satisfied, given the shortcomings in 
administrative mechanisms for implementation. There is a more promising venue 
for policies that provide for incentives and rewards for rational water use such as 
grey water reuse and recycling, and use of water-saving devices and technologies. 
However, implementation of these policies will remain inadequate and confusing 
unless we put in place a robust national water resource body with a clear mandate to 
address water issues both on the supply and demand sides.
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