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Foreword 
 

Over the years, the Philippines has been battling for water security throughout its 

archipelago.  While being surrounded by rich and profuse water resources, the country 

continues to be confronted with problems of scarcity and misuse of its resource.  The rapid 

increase in urbanization and industrialization has subsequently increased the demand for 

natural resources such as water, food, and energy.  Furthermore, the increase in competing 

uses for water, aggravated by its inefficient management, has significantly contributed to the 

immediate need for sustainable management of the resource. 

 

Thus, the development of the Philippine Eco-Efficient Water Infrastructure (EEWIN) 

Strategic Roadmap is a timely and significant instrument to help improve the water supply 

and sanitation management in the country.  Guided by the principle of Integrated Water 

Resources Management (IWRM) as advocated in the 2011-2016 Philippine Development 

Plan (PDP), the Roadmap provides guidance and direction to mainstream and institutionalize 

the EEWIN concept in the development planning and operational processes in the water 

sector.  It offers a wide range of strategies and methodologies to help policy-makers in 

institutionalizing the eco-efficient approaches and applicable good practices in national and 

local context.  

 

This Roadmap is a result of the collaborative efforts among all stakeholders in the water 

sector.  A multi-stakeholder consultative process was adopted to ensure that every idea and 

interest have been carefully taken into account and incorporated in the Roadmap.  As the 

Philippines tries to adopt and mainstream the EEWIN concept, every stakeholder is 

encouraged to use the Roadmap as a guide to push for wise-use of water to attain a shared 

vision of having an efficient and sustainable water resources management in the Philippines. 

 

I would like to express my appreciation to the United Nations Economic and Social 

Commission for Asia and the Pacific (UNESCAP) for generously supporting the preparation 

of the Philippine Eco-Efficient Water Infrastructure Roadmap.  More importantly, this 

initiative will not be made into reality without the participation and valuable inputs of all the 

stakeholders in the water sector.  It is my hope that this Roadmap will be utilized to its fullest 

potential to help us manage our water resources efficiently as we continuously seek our goal 

of achieving sustainable water resources management. 

 

 

 

 

ARSENIO M. BALISACAN 

Secretary of Socioeconomic Planning 

and NEDA Director-General 
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Executive Summary 
 

Introduction 

 

The Philippine Eco-Efficient Water Infrastructure (EEWIN) Strategic Roadmap presents the 

framework that integrates the EEWIN philosophy into actual plans, programs, projects, and 

operation systems. It sets the direction as to how to integrate EEWIN in development, 

consolidation and operational phases of water resources management and exploitation. 

 

The development of the Five-Year EEWIN Roadmap attempts to lay-out the plan to attain 

eco-efficient water management through a two-phase programme addressing i) long-term 

goals in actual implementation of the EEWIN concept, and ii) immediate short-term 

objectives to address governance and technology gaps as well as spur the paradigm shift in 

water infrastructure development. 

 

Vision and Strategies 

 

The sector vision is geared toward attaining an efficient and sustainable water resources 

management in the Philippines within the next twenty-five (25) years and beyond through 

EEWIN development. To this end, a two (2)-pronged approach was adopted.  On one hand, a 

long-term plan was envisioned which outlines the outcomes and goals from the adoption of 

eco-efficient infrastructure, which includes, but is not limited to: i) greener liveable cities 

created; ii) water-related disaster risks minimized and averted; iii) climate-resilient 

communities created; iv) water balance/cycle maintained; and v) quality of water bodies 

improved. 

 

To target efforts, four (4) strategic focus areas were identified: 

 Sustainable urban water management, with focus on sustainable infrastructure 

planning and design, redevelopment and innovative design for modifying existing 

systems; 

 Alternative water source development, including the promotion of rainwater and 

stormwater harvesting, and other such techniques; 

 Agricultural water resources management, with focus on addressing the need for least 

cost and quick gestating irrigation programs/projects and less water intensive farming 

methods; and 

 Economic Zone Water Management, including private participation EEWIN 

development and implementation, with the government playing the role of regulation, 

monitoring, and provision of incentive mechanisms for continued improvement of 

processes. 

The said focus areas shall direct the government and other stakeholders in the implementation 

of EEWIN towards the attainment of the outcomes. 
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Logical Framework (EEWIN Long-Term Plan) 

 

 

The broad objective of the Five-Year Roadmap, on the other hand, is to mainstream EEWIN 

in all developmental phases of water resources activities such that the policy and decision-

makers and implementers are guided with decision support systems based on the eco-efficient 

approach, and that provision of programmatic, technical and financial support for the 

implementation of such policy and the corresponding programs and projects is adequately 

given. Specifically, the short-term plan must address immediate issues that can impede 

EEWIN implementation, including the lack of an enabling environment, fragmentation of 

institutions, and weak capacities. The immediate plan aims to achieve the following 

objectives: 

 Enabling environment, wherein the government shall define the path in attaining 

sustainable development and management of water resources, and ensure the 

enforcement of instruments to attain this through the formulation of policies and 

legislations; 

 Institutional linkages, including promotion of partnership between government, 

academe, business and civil society in order to identify agreeable and workable 

innovative solutions in resource use optimization; and 

 Capacity development, including R&D initiatives, support forknowledge and 

technology transfer, and information and awareness campaigns. 

 

Priority Programs, Activities, Expected Outputs and Milestones 

 

Culled from the information shared/furnished by relevant stakeholders in the water resources 

sector during the focused group discussions (FGDs) and workshops conducted, priority 

programs and activities were identified.  Outputs expected from the activities include legal, 

policy, and regulatory frameworks, coordination platforms, technology options, financing and 

incentive options, outcome and eco-efficiency indicators, capacity development programs, 

and IEC and promotional materials. Also, aside from mainstreaming EEWIN in the 

development process, the target outputs are envisioned to provide vital input to the 

development and improvement in the four (4) strategic focus areas. 
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The implementation of the Roadmap shall commence after the acceptance/adoption of the 

NEDA Committee on Infrastructure (INFRACOM).  The identified activities are spread 

throughout a five-year period, with milestones derived from the said expected outputs.  A 

snapshot of an indicative implementation schedule is as presented below. 

 

 

 
Timelines and Milestones of the Five-Year Roadmap 

 

Institutional Linkages and Implementation Arrangement 

 

While mainstreaming EEWIN is dependent on government policies, enabling environment, a 

clear outline of its framework, and information dissemination, its actual implementation is 

anchored on institutions, practitioners and researchers, both from the public and private 

sector. 
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It is envisaged that the general oversight function, overall policy guidance and steering of the 

Roadmap shall be exercised by the NEDA Board through the Sub-Committee on Water 

Resources (SCWR) of INFRACOM. The implementation shall be done, managed and 

supervised by the INFRACOM-SCWR. Based on its mandate, the SCWR may also create a 

technical working group (TWG) specifically for EEWIN-related activities and programs.   

 

With regards to ensuring that targets/outputs/activities identified are achieved and its progress 

monitored regularly, it is proposed that the central Results-Based Monitoring and Evaluation 

(RBME) function shall be lodged at the SCWR. Monitoring activities and evaluation, on the 

other hand, shall be decentralized to the implementing agencies and local government units 

(LGUs). Each agency shall be encouraged to set up RBME units to provide opportunity for 

continuous learning and accumulation of knowledge and capacity to improve functions and 

ensure the efficient delivery of services. 
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I. Introduction 
 

1.1. Background 
 

The imminent threat of climate change and the increase in demand and competing use for 

water contribute to the pressing need for efficient management of the resource.  This is, 

however, challenging given the diversity of water stakeholders thus making it difficult to 

harmonize development plans as well as information in the sector.  To address this, the 

government has adopted the Integrated Water Resources Management (IWRM) 

Framework
1

 which aims to coordinate efforts in the sector and ensure a balanced 

distribution of the resource while ensuring sustainability. 

 

Consistent with the IWRM principle, the government is advocating that eco-efficiency 

measures in the sector be implemented.  This implies employing infrastructure with 

“more value with less impact on the environment.”  Specifically, eco-efficient water 

infrastructure (EEWIN) does not only relieve pressures on the physical resource; it also 

adopts sustainable processes in design, construction, operation and maintenance with less 

environmental impacts.
2
 

 

Since 2008, the United Nations Economic and Social Commission for Asia and the 

Pacific (ESCAP) and the National Economic and Development Authority (NEDA) have 

cooperated in the promotion and development of eco-efficient water infrastructure in the 

Philippines through raising awareness on the concept of eco-efficiency, planning of 

system change and related capacity building.  In late 2009, to encourage the introduction 

and mainstreaming of eco-efficiency in the provision of water supply and sanitation 

services, a country strategy, the National Strategy for Eco-Efficient Water Infrastructure 

Development in the Philippines, was formulated.  

 

Initially, the strategy for the development of EEWIN in the country, as indicated in the 

National Strategy for Eco-Efficient Water Infrastructure Development in the Philippines, 

identified EEWIN as an alternative solution to improve water supply and sanitation 

infrastructure/management in the country.  However, with the recent shift in government 

sectoral focus to disaster risk reduction and management as a part of climate change 

adaptation, NEDA prepared a supplemental research paper which aimed to further explore 

the applicability of EEWIN as a responsive strategy in addressing new sectoral concerns 

specifically in the water resources sector.  Based on the research, EEWIN was found to be 

an appropriate and effective tool in addressing said concerns and was found to be 

consistent with the current government thrust towards efficient and sustainable use, 

protection and conservation of water resources. Thus, the EEWIN concept was integrated 

into the 2011-2016 Philippine Development Plan (PDP).  

 

While mainstreaming of EEWIN in water resource development processes and 

implementation is clearly espoused in the 2011-2016 Philippine Development Plan 

                                                 
1
IWRM promotes the coordinated development and management of water, land and related resources in order to 

maximize the resultant economic and social welfare in an equitable manner without compromising the 

sustainability of vital ecosystems. 
2
NEDA, Eco-efficient Water Infrastructure, 2011, p.1. 
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(PDP), the government needs to follow through on this advocacy campaign with a 

framework that will integrate the EEWIN philosophy into actual plans, programs, 

projects, and operation systems.  The next step therefore is to prepare a Roadmap that will 

direct how to integrate EEWIN in development, consolidation and operational phases of 

water resources management and exploitation.  This Roadmap shall also serve as a 

decision aid for further policy measures, as well as a reference to facilitate future 

investment in the water sector. 

 

1.2. Objectives of the Roadmap 
 

The general aim of the Roadmap is to provide guidance and direction to mainstream and 

decentralize implementation of EEWIN following the Integrated Water Resources 

Management (IWRM) Framework. The specific objectives are: 

 

i. To formulate a guideline for the development, integration and implementation of 

the EEWIN philosophy and the related technologies and methodologies; 

ii. To determine areas for possible coordination and partnership with the private 

sector in the implementation of EEWIN; 

iii. To prioritize government interventions/programs related to EEWIN promotion and 

adoption; and 

iv. To identify responsibilities and develop corresponding timelines for government-

led programs. 

 

1.3. Guiding principles for the Development of the EEWIN Strategy3 
 

Integrated Water Resources Management (IWRM) 

 

The first step to effecting sustainable development of the water resources sector which 

integrates the concept of eco-efficient water infrastructure is to consider an integrated 

approach to water management issues. As water is a finite resource, with competing 

demands for water supply, wastewater management, irrigation, power generation, 

aquaculture, recreation and environmental preservation,  its  development,  allocation,  

and  utilization  should  be  undertaken  in  a  holistic approach that promotes equity, 

sustainability and efficiency.   

 

The IWRM approach is useful in establishing eco-efficient water infrastructure as it 

enfolds varied and  diverse  sectors,  systems  and  aspects  in  water  policy-making  and  

implementation.  The implementation  of  IWRM  enhances  the  eco-efficient  approach  

to  water  infrastructure,  since IWRM  delves  into  social  aspects  which  eco-efficient  

water  infrastructure  does  not  include.  According to the  Global Water Partnership 

(2000), IWRM is „a process which  promotes the coordinated  development  and  

management  of  water,  land  and  related  resources,  in  order  to maximize the resultant 

economic and social welfare in an equitable manner without compromising the 

sustainability of vital ecosystems‟ (GWP, 2000).  Such definition implies that IWRM puts 

an emphasis  on  the  harmony  between economy,  society  and the environment  in  

terms  of  water management, considering not  only  water resources  but also land and  

other related resources.  IWRM also promotes the maximization of the economic, social 

                                                 
3
 NEDA, Strategy for Eco-Efficient Water Infrastructure Development in the Philippines, 2010, pp.23-26. 
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and environmental benefits, which is closely linked with the spirit of eco-efficient water 

infrastructure.   

 

The IWRM process integrates both natural and human systems.  The natural system 

includes: i) freshwater and coastal zone; ii) land and water resources; iii) surface and 

ground water; iv) water quality and quantity; and v) upstream and downstream.  The 

human system, meanwhile, include: i) all policies considering impacts on water; ii) 

integrated with economic, food, energy policies; iii) stakeholder participation in policy 

planning and decision process; iv) water supply and wastewater services; and v) public-

private partnerships. 

 

Decentralization 

 

Decentralization is a critical consideration of the eco-efficient strategy.  Experience has 

shown that the top-down approach to planning and decision-making has been ineffective 

as oftentimes such processes are not well informed of the real needs at the local level.  It 

is in this light that most governments are now going the direction of decentralization.  

 

Decentralization  is  based  on  the  concept  of  „subsidiarity‟  which  is  closely  

associated  with devolution in the decision-making process.  Subsidiarity upholds the 

principle of participation as it requires that all stakeholders and diverse opinions, 

particularly those at the local level, should input and influence decisions made at the 

regional and national levels.  This is seen as more effective than the centralized approach 

it can promote development policies and strategies deemed most appropriate for local 

social, economic and environmental conditions.   

 

Participation 

 

Understanding the social construction of an issue and identifying the many ways in which 

the problem may be framed is crucial to the formulation and implementation of 

appropriate policies and projects.  Different people and groups may interpret an issue in 

varied ways and this in turn, influences their views of the means by which it is addressed.  

Thus, in a complex issue such as water resources management, participation by as many 

stakeholders as possible in the planning, policy-making and decision-making processes is 

imperative.  

 

Broad participation can result in: 1) embarking on debates for new ideas and information; 

2) identifying issues that should be addressed; 3) clarifying the capabilities necessary to 

address them; and 4) reaching a consensus on the need for action that spawns effective 

implementation.  The government plays a key role, however, a much more crucial 

element is an establishment of multi-stakeholder processes.  The processes should include 

decentralized authorities, the private sector, civil society and the marginalized.  Good 

communication and information mechanisms should be accompanied together with 

transparency and accountability.  

 

Life Cycle 

 

Life Cycle Assessment (LCA) is a methodological framework for assessing the 

environmental impacts of products, services and systems at all stages of its life from 

cradle to grave.  In relation to water resources management, the design, construction, 
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operation and management of the eco-efficient  water  infrastructure  should  consider  the  

life  cycle  of  structural  and  non-structural measures.  

 

In the application of LCA, policy-making and implementation should also consider the 

„rebound effects‟, which can be referred to as „a reduction in environmental impact in one 

part of the system can lead to unplanned increases in environmental impact in another 

part of the system‟ (Dixon and McManus, 2006).  Examples of rebound effects in water 

infrastructure are: 1) direct rebound effect – installing a water efficient shower and 

eventually spending longer showering because it uses less water;  2)  indirect  rebound  

effect  –  spent  less  on  the  water  bill  and  spent  more  on  further consumption, such 

as taking a long distant holiday; and 3) general equilibrium effects – engaging producers 

and consumers and showing the result of several adjustments of supply and demand in all 

sectors (Dixon and McManus, 2006). Such rebound effects are difficult to predict and 

assess but their outcomes can be acute and require serious considerations.  This brings to 

fore the importance of taking into account a variety of aspects including socio-economic, 

political and environmental impacts when establishing eco-efficient water infrastructure. 

 

 
Figure 1 Sample LCA for Water 

 

Preservation of Ecological Soundness 

 

Policy-makers in water management should consider strategies on how to achieve 

ecological soundness in water environments. Water bodies include a variety of freshwater 

resources, such as rivers, lakes, and groundwater sources.   

 

The government should ensure the integrity of its water bodies, and therefore, ecological 

sound practices and policies for eco-efficient water infrastructure have to accommodate 

sustainable approaches as well as preserve ecosystems. It should be pointed out that 

whereas human beings might be able to survive without some ecosystems, ecosystems 
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can fade away without some ecosystems. Given the interdependence of human systems 

with natural systems, destroying or at the very least disrupting ecosystems can have 

adverse impacts on the economic and social welfare of the population. 

 

1.4. Framework for developing the strategy4 
 

To ensure that its individual components are derived in a logical and sequential manner, 

the national strategy is designed according to a framework that begins with a thorough 

analysis of the current situation, moves on to development of a strategy, and ends with a 

schedule for implementation as described in the Roadmap.   

 

The framework for the development of the EEWIN strategy is shown below: 

 

 
Figure 2 Framework for Strategy Development 

 

The logic loops indicate conceptual processes embodied in the development of the 

strategy. Much of the consultation discussion of the viability of various actions 

contributed through feedback to the development of a feasible strategy.  

 

Current Situation and Needs Assessment - These are conditions that require that action be 

taken and the Factors that facilitate or constrain them.  

 

Importance of Eco-efficiency - This provides the rationale for how the eco-efficient 

approach to water infrastructure development can address some of the factors that 

constrain the sector.  

 

Goals and Objectives - The goals provide the definition of the ultimate mission of the 

                                                 
4
 Ibid., p.1-2.  
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strategy. The objectives are more specific aims toward which actions can be directed and 

satisfaction of which will achieve the overall goals.  

 

Guiding Principles - These are the principles that will guide the development of the 

strategy as well as the action plan.  

 

The Strategy - The strategy defines the policies and procedures by which the goals and 

objectives are to be met. It involves identifying a range of persons and organizations 

necessary to achieve the identified objectives.  

 

Action Plan - This defines the actions, particularly immediate actions, needed to initiate 

the program to put the strategy into effect. It includes time schedules for major actions 

and expenditures and sets out key decision points and risks.  

 

Further, the development of the strategy is governed by the policies of government as 

espoused in national development plans, legal issuances and sector plans and roadmaps. 

In general, the formulation process will be guided by the government policy to pursue 

sustainable development and, in particular, adopt the IWRM approach in the water sector.   
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II. Status and Challenges of Water Resources in the Philippines 
 

 

The apparent abundance of water in the Philippines is both advantageous and 

disadvantageous.  On one hand, the geographical nature and constant rainfall has mostly 

provided for all the water needs of the country up until now.  This however poses 

sustainability issues given the increasing demand for water and continual discharge of 

wastewater. Furthermore, indiscriminate use and extraction threaten the resources ability 

to naturally “recharge” its systems.  The following section discusses the existing status of 

water resources, its major uses, factors affecting its quality and existing attempts to attain 

water conservation and sustainability.  Finally, the Chapter attempts to identify the 

challenges that have to be addressed to attain eco-efficiency in the use of the resource.  

 

2.1. Philippine Water Resources 
 

The Philippines is rich in raw water resources, which is composed of 421 major river 

basins in 119 proclaimed watersheds.  Together with 61 major lakes, these accumulate 

runoffs from rains averaging 2,400 millimeters annually. The country‟s groundwater 

reservoirs are estimated to cover about 50,000 square kilometers, while its reliable surface 

water supply is estimated at 833 million cubic meters per day. Based on the reported 479 

billion cubic meters (BCM) of Internal Renewable Water Resource for the country, as of 

2010, 5,136 cubic meters is available per capita.
5
 Likewise, the  Philippines  is  one  of  

the  countries  that  claim abundant  water  supply,  with  its  numerous water  bodies  able  

to  provide  an  annual  renewable  water  resource  of  about  146  billion  cubic meters,  

98 percent  of  which  is  coming  from  surface  water.   Of this, the country‟s 

consumption is estimated to be only 28 percent. 

 

 
 

                                                 
5
 Food and Agriculture Organization of the United Nations (FAO) AQUASTAT Database. 2012. 
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Water availability varies from island to island due to the diverse topography and geology, 

the uneven rainfall patterns and the quality of the natural resource environment that 

determines the water holding capacity of watersheds. Population distribution also affects 

the availability of water throughout the country, with more populous areas, particularly 

major urban centers like Metro Manila  and Cebu  City,  exhibiting  scarcity  of  supply  

due  to  the pressures  of  demand  on  the resources.  

 

Water extraction in the country had reached 81.56 BCM per year in 2009 Water allocation 

is greatest for the agriculture sector at around 82.2 percent, with domestic use accounting 

for 7.6 percent and the industrial sector for 10.1 percent.
6
 

 

 
 

Figure 4 Major Water Uses, (2009) 

Source: FAO AQUASTAT Database 2012 

 

2.2. Environment and Climate Change7 
 

The Philippines lies along the western rim of the Pacific Ring of Fire, with a total 

discontinuous coastline of 32,400 kilometers, the longest in the world and considered 

especially vulnerable to the adverse impacts of climate change. The country is ranked as 

the highest in the world in terms of vulnerability to tropical cyclone occurrence and third 

in terms of the number of people exposed to such events. In general, tropical cyclones 

account for about 38 percent of the total rainfall of the country. Therefore, heavy 

                                                 
6
Food and Agriculture Organization of the United Nations (FAO) AQUASTAT Database. 2012. 

7
See Rincon, M.F.G. and Virtucio, Jr., F.K. (2008). Climate Change in the Philippines: A Contribution to the 

Country Environmental Analysis and Climate Change and Water: Impacts and Vulnerabilities in the Philippines 

http://www.greenpeace.org/seasia/ph/Global/seasia/report/2009/12/climate-change-water-impacts-

philippines.pdf. 

82.23%

10.12%

7.65%

Agriculture

Industry

Domestic

Figure 3 Water Resources in the Philippines 

Source: Development of the Implementation and Operational Plan for the National Water 
Resources Management Office (NWRMO), G. Tabios and R. Villaluna, 2012 

http://www.greenpeace.org/seasia/ph/Global/seasia/report/2009/12/climate-change-water-impacts-philippines.pdf
http://www.greenpeace.org/seasia/ph/Global/seasia/report/2009/12/climate-change-water-impacts-philippines.pdf
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precipitation events like the La Niña phenomenon will have a positive effect on the 

quantity of freshwater resources in the country contributing to surface water supply as 

well as groundwater recharge. Nonetheless, said increase in the frequency and intensity of 

extreme precipitation events may also likely increase the incidence of floods, flash floods 

and landslides.  

 

The expected impacts of climate change on rainfall distribution will ultimately affect 

runoff to rivers and lakes. Extreme weather and climate events in the form of heavy rains, 

intense tropical cyclones, and strong El Niño can affect local freshwater resources in 

varying degrees. Along this line, variation in stream flow and groundwater surcharge may 

affect water quality by increasing the concentration of pollutants, making clean water 

even scarcer. Therefore, climate change poses an additional significant pressure on water 

resources in addition to aggravating the impacts of other existing pressures. Extreme 

variability in weather conditions likewise exacerbates disparities between water supply 

and demand.  

 

Climate change also intensifies water pollution with higher temperatures, increased 

precipitation intensity, and longer periods of low flows. Increase in temperature affects 

the self-purification capacity of rivers due to reduced dissolved oxygen levels, promoting 

algal blooms and fungi. On the other hand, more intense rainfall can lead to increased 

turbidity in lakes and reservoirs, as well as increasing runoff of pollutants from the soil to 

water bodies. Heavy rainfall also leads to greater pollutant loads due to increased 

infiltration rates to aquifers. Flood occurrences in the country have generally led to the 

increased incidences of water-borne diseases. Conversely, the lowering of water levels in 

rivers and lakes lead to greater concentrations of pollutants and the increased suspension 

of bottom sediments. Another climate change-related but non-extreme weather events-

related effects on freshwater resources is sea level rise resulting to salt water intrusion. 

Saltwater intrusion, especially groundwater, irrigation water and estuaries will result in 

decreased freshwater quality and availability, and may also affect upriver freshwater 

plants, brackish-water fisheries and agriculture. Saltwater intrusion has been reported to 

be evident in nearly 28 percent of coastal municipalities in Luzon, 20 percent in the 

Visayas, and almost 29 percent in Mindanao. In addition, sea level rise also increases the 

risk of flooding and storm damage. According to estimates of the National Mapping and 

Resource Information Authority (NAMRIA), a one meter sea level rise can translate to an 

estimated land loss of 129,114 ha. 

 

Lastly, it is important to note that climate change also affects the country‟s water 

infrastructure and water management. As current water infrastructure and management 

systems were designed for less variable climate conditions, existing practices are likely to 

be inadequate in reducing the negative impacts of climate change on water supply 

reliability. Various water infrastructures are prone to damage during floods and other 

extreme forces of nature. Damage to water supply systems also have consequences far 

beyond just the province or region hit by disasters, costing the country billions of pesos 

on relief and rehabilitation efforts, including the purchase of clean and potable water. 

 

2.3. Water Resources Governance and Management 
 

Water  resources  management  in  the  Philippines  is  embodied  in  formal  policies  for  

its comprehensive development, utilization, conservation and protection, most notably in 
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the constitution of  the  country,  the  Water  Code,  the  Environmental  Code  and    more  

recently,  the  Clean  Water Act. Water  resources  management  is  the  application  of  

structural  and  non-structural  measures  to control natural and man-made water resources 

systems for socio-economic benefits and environmental purposes.    It is concerned with 

analysis, protection, development, and operation and maintenance of both land and water 

resources of a drainage basin. 

 

To further drive the sector in this direction, the Philippine Development Plan 2011-2016 

reiterates that IWRM through EEWIN adoption is key to attaining the goal of sustainable 

water resources management and that this should be applied and advocated by all water-

related agencies/institutions.  

 

Figure 2.2 shows the organization of water-related agencies in the Philippines with the 

various functions. At a glance, the institutional set-up for the water resources sector can 

be characterized as weak and fragmented, with a multitude of actors playing 

uncoordinated and sometimes overlapping roles. More than 30 institutions, a combination 

of line departments and various offices under said line agencies  share  in  the  discharge  

of  such  function    which  covers  policy  making,  regulation, coordination, water 

quality  management and sanitation, watershed management, integrated area 

development, data collection, flood management, irrigation, hydropower, water supply, 

research and development, cloud seeding and fisheries development. As  a  result,  

planning  and  monitoring  for  the  sector  is  undertaken  in  a piecemeal fashion. There 

is no single entity accountable for translating government‟s policies, strategies and goals 

into a comprehensive water program. These functions and responsibilities are summarized 

in Annex A. 
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2.4. Water Supply Provision for Municipal Use 
 

Surface water in the Philippines has not been fully utilized due to limited number of 

reservoirs that serve as water storage.  The intermittent supply from surface water makes 

the groundwater a regular, and even a buffer, source of water.  Also, surface water is 

generally more expensive to store and treat.  Thus, domestic and industrial users have 

mostly relied on groundwater.  This extensive extraction of groundwater has resulted in a 

decline in groundwater levels, in extreme cases, contamination, salt-water intrusion and 

land subsidence has been experienced.
8
 

 

About 63 percent of the groundwater is consumed by the domestic sector.  Unfortunately, 

about 60 percent of this groundwater extraction is also without water-right permits, 

resulting in indiscriminate withdrawal. The dependability and sustainability of the 

groundwater resources is questionable in many urban centers due to the increasing 

extraction, increasing groundwater contamination from poor sanitation systems and salt 

water intrusion in coastal areas. Surface water resources are also limited with only 40 

percent of available sources qualifying for use as public water supply due to severe 

pollution. The slow development of these water resources has contributed to the inability 

of water utilities to keep up with demand for connections from the growing population.
9
 

                                                 
8
NSCB, Integrated Environmental Management for Sustainable Development Environmental and Natural 

Resources Accounting: Philippine Asset Accounts: Forest, Land/Soil, Fishery, Mineral, and Water Resources,  

1998, p. 200. 
9
WB, Philippine Environment Monitor 2006.  
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As of December 2011, 20,573 water permits had been granted to water users for use of 

surface water (48 percent) and groundwater (52 percent).
10

  As seen in Figure 4 about 

7.65 percent of allocated consumption accounted for domestic use.
11

  Domestic 

consumption is distributed into various daily activities such as drinking, personal hygiene, 

sanitation, laundry, cooking and other kitchen duties, and other household maintenance 

activities such as cleaning and gardening.  Inocencio et al. (1999) proposed that the 

monthly basic household water requirement to maintain good health and proper 

sanitation, based on a sample data of households in Metro Manila and Pangasinan, is 54 

liters/capita/day (lpcd) or about 10 cubic meters for a family of six members.
12

  It can be 

noted that there remains no international guidelines for minimum water quantities of 

domestic water consumption required to promote good health.
13

  Nonetheless, based on 

estimates on the requirements of lactating women who engage in moderate physical 

activities in above-average temperatures, about 7.5 lpcd can meet the minimum 

requirements of majority of people under most conditions.
14

  

 

One of the major problems concerning water use and scarcity among many others is 

inefficient water use.  Metro Manila, for one, is experiencing water shortage which can be 

attributed not only to increasing demand, but also to high level of water loss due to 

leaking pipes and illegal connections.  There is also tremendous waste of water in 

conveyance, distribution lines, irrigation canals, and at homes.  Inefficiency in water 

usage was exacerbated by the weak regulation, lack of economic incentives, and lack of 

coordination amongst institutions to promote water conservation and rational use of 

water.   

 

For the East Concession Area, which is currently under the Manila Water Company, Inc. 

(MWCI), non revenue water (NRW) has reached 11.2 percent, even lower than the 

optimal 12 percent.  This is attributed to supply and pressure management, active leakage 

control, meter maintenance and replacement, management of district metering areas, and 

holistic replacement and rehabilitation. Also, a sizable portion of MWCI NRW is illegal 

connections, which was addressed through their Water for the Poor Program targeting 

low-income communities
15

. Following suit in the West Concession Area, Maynilad Water 

Supply, Inc. (MWSI) has also recently started to take similar measures in NRW 

reduction
16

.  Nonetheless, much is still to be achieved within the jurisdiction of MWSI 

and the Water Districts (WDs) as shown in Table 1. 

 
Table 1 Production efficiency for several water providers in Metro Manila and provinces 

                                                 
10

Data from NWRB. 
11

Department of Environment and Natural Resources (2009). Compendium of Basic ENR Statistics for 

Operations and Management, 2
nd

ed.Food and Agriculture Organization of the United Nations (FAO) 

AQUASTAT Database. 2012. 
12

 Inocencio et al (1999). Determination of Basic Household Water Requirements. PIDS. See 

http://dirp3.pids.gov.ph/ris/pdf/pidsdps9902.PDF 
13

 While the Millennium Development Goals include a target to 'halve the proportion of people who are unable 

to reach or to afford safe drinking water by 2015,’  it does not specify in what quantity such water should be 

supplied. 
14

 WHO. (2003). Domestic Water Quantity, Service, Level and Health. See 

http://www.who.int/water_sanitation_health/diseases/WSH0302.pdf 
15

http://mb.com.ph/node/351646/manila-water-bring 
16

Maynilad Water Services Annual Report 2010 

http://dirp3.pids.gov.ph/ris/pdf/pidsdps9902.PDF
http://www.who.int/water_sanitation_health/diseases/WSH0302.pdf
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*Source: LWUA

17
  

 

2.5. Water for Agriculture 
 

The Agriculture Sector plays a critical role in the Philippine economy as it provides, 

among others, food and vital raw materials for the country and about two-thirds of jobs 

counting the agri-business sector, contributing to about 40 percent of the GDP (Habito 

and Briones 2005).  However, this sector is highly vulnerable to climatic changes that 

have very pronounced effects on water supply in the form of longer droughts and more 

intense rainfall.  De Guzman
18

 cites that the 1997-1998 drought occurrence affected 70 

percent of the Philippines resulting in losses of about 622,000 million tons of rice 

production and 565,000 million tons of corn amounting to PhP3 billion. On the other 

hand, excessive rains and strong winds brought about by Typhoons Ondoy and Pepeng in 

the period of September to October 2009 affected 580,957 hectares of rice lands out of 

which 157,555 hectares could be considered beyond recovery mostly in Northern Luzon.  

This led to losses of 1.25 million tons of palay valued at about PhP19billion (US$452.27 

million) (FAO 2009). 

 

Moreover, water use studies show that the Agriculture Sector is the major consumer of 

water with an estimated80 percent of the total water consumption, of which, most of the 

water goes to irrigation farming.  Water is so intrinsic to the sector that some of the direct 

effects of water scarcity are food shortages, raises food prices, and increases a countries‟ 

dependence on food imports (Population Institute, 2010). 

 

In the Philippines, agricultural crops are dominated by rice, corn and coconuts (Cabanilla 

2006).  Of these crops, the Filipino diet is dependent on rice thus it is both a major 

expenditure item and a source of income for many households.  The food staples security 

program of the Department of Agriculture (DA) is therefore anchored on rice production, 

however, intensifying rice production would equate to an increase in water 

demand/consumption as it is water intensive using 3,000 to 5,000 liters to produce one 

kilo.
19

 

 

Various technologies are available in the Philippines for water delivery in agriculture.  

Amongst these the most common practice for rice farmers is the utilization canal 

                                                 
17

 http://www.lwua.gov.ph/technical_matters_10/Industry_Average_2009.pdf 
18

 Presentation of Ms. Rosalina G. De Guzman of the Department of Science and Technology (DOST) 

Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA) to the International 

Workshop on Drought and Extreme Temperatures: Preparedness and Management for Sustainable Agriculture, 

Forestry (2009) on the Impacts of Droughts in the Philippines  
19

 Philippine Agriculture, Food Security and APEC. L.S. Cabanilla, ed. Philippine Institute for Development 

Studies (PIDS) 
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irrigation.  Rice production is also dependent on these systems which are mostly provided 

through by the National Irrigation Administration (NIA) and can be classified as national 

and communal irrigation systems (NIS and CIS) which rely on surface water.   

Nonetheless, Table 2 summarizes other available technologies.   

 
Table 2 Irrigation Technologies 

Technology Description 

Intermittent Irrigation Used in rice, this consists of applying 5cm 

water every 14 days from 10 to 80 days after 

transplanting 

Drip Irrigation This method provides water most efficiently by 

applying it at the right rate and practically only 

to the plant root area 

Designed trickle irrigation system This uses a twin-wall emitter tubing 

Rainwater management A weather-based decision making for water 

management and crop production, this involves 

developing localized cropping patterns based 

on climatological probabilities of the 

occurrence of significant weather 

On-farm reservoir Stores water for intermittent production.  

Socio-economic and technical constraints 

impeded farmer adoption 

Shallow tube wells for irrigation These are equipped with centrifugal pumps that 

are driven by single cylinder diesel engines.  

Optimal placement of rice in the fields can 

sustain continuous water supply.  This is 

popular in most areas of the country. 

Drainage technology Practical surface drainage method that is used 

to reduce interlogging through a simple ridging 

technology.  This is most common in the 

Philippines. 

Small electric pumps Just like shallow tube well principle, but needs 

electricity.  This is only feasible if electric lines 

are near the fields. 

Hydophonics Production is in a soil-less and waterless 

medium. 
Source: Research program planning for agricultural resource management: a background analysis. Agnes 

C. Rola. Special Issues in Agriculture. Eliseo R. Ponce (Ed.). Philippine Institute for Development Studies 

and the Bureau of Agricultural Research. 2004. P.16. 

 

Recognizing agriculture as a main consumer of water, various agencies are promoting 

conservation measures within the sector.  Among others, NIA has attempted to adopt the 

Sustainable System of Irrigated Agriculture (SSIA) which shall enable farmers to increase 

their paddy production by 50-100 percent, or more, with reduced water requirements and 

less farm input costs (Kikuchi and Xie 2008).  In addition, the International Rice 

Research Institute (IRRI) helps educate farmers in optimizing water supplies and how 

each can cope up with this water scarcity.  The methods include land preparation, drip 

irrigation and alternate wet and dry irrigation. 

 

Actual water consumption is however rarely monitored by in the sector.  The reasons 

behind this include (i) the lack of regulation of water use by the DA-NIA or NWRB, (ii) 

old farming practices as maybe passed on from generation to generation, and (iii) the 
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perception that water is free and infinite, among others.  Moreover, existing irrigation 

facilities lack monitoring devices to determine inflows and outflows from individual 

farms as such it is difficult to determine water productivity.
20

 

 

2.6. Water for Industrial Use 
 

Industries are highly dependent on water for almost all levels of production. Water can be 

used as a raw material, with some industries requiring high quality water as an essential 

input to production. Some sectors mainly use water in their manufacturing processes such 

as rinsing, cleaning, heating, and cooling, while others use it as a solvent, transport agent, 

or energy source. In the country, industrial water use mainly includes the utilization of 

water in industrial factories, plants, mines as a primary input in their supply chain and as 

ingredient of finished products
21

 (EarthTrends, 2003).  

 

Industrial water demand had 

been steadily increasing. By 

year 2000, industrial water 

demand sourced from 

groundwater was at 3.55 

BCM, representing 93 

percent of total industrial 

water demand while the 

remaining 7 percent sourced 

from surface water was at 

0.24 BCM (Figure 6).
22

  

According to JICA estimates, 

by the year 2025, industrial 

water demand can increase 

to as much as 4.99 

BCM/year under a high 

growth scenario of 8.7 

percent or 3.31BCM/year 

under a low growth scenario of 5.9 percent. JICA identified nine major cities (Metro 

Manila, Metro Cebu, Davao, Baguio, Bacolod, Iloilo, Cagayan de Oro, and Zamboanga) 

where industrial water consumption is expected to significantly increase.
23

 In Metro 

Manila alone, projected industrial water consumption is expected to increase to 10 MCM 

in 2025 from 6 MCM in 1995.  Given the increasing industrial water demand and 

continued dependence on groundwater, groundwater resources are threatened by eventual 

depletion, along with other concerns such as saltwater intrusion and contamination from 

pollutants.   

 

Generally, the most water-intensive industries include textile and garments, automobile, 

beverage, pharmaceutical, chemical, forest products, food, electronics, metal, mining and 

                                                 
20

 Water productivity (WP) is a concept of partial productivity and denotes the amount or value of product (in 

our case, rice grains) over volume or value of water used. (Bouman, Lampayan and Toung 2007). 
21

See http://pemsea.org/pdf-documents/profile-watersourcs-phils.pdf and 

http://academic.evergreen.edu/g/grossmaz/SCHROEBJ/ 
22

No data for industrial water demand sourced from surface water for year 2001 
23

See http://www.waterdialogues.org/documents/PhilippinesCountryContext.pdf 
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refining, paper products and coal products, which include majority of the country‟s most 

important industries. Raw material production is commonly the most water-intensive part 

of industries‟ value chain, such as in textile and garments, food, and beverage production. 

In particular, beverage manufacturing requires high quality water, which is in direct 

competition with the domestic drinking water requirements. Likewise, freshwater is a 

vital resource for the electric power industry and textile processing such as dyeing and 

bleaching. Also, a significant amount of water for cleaning and rinsing is utilized by the 

electronics sector, particularly in semiconductor manufacturing (Morrison, 2009).  

 

In addition to accounting for large amounts of freshwater withdrawals, a number of 

industries also produce significant quantities of wastewater. Moreover, industry waste, 

particularly those produced from the electronics industry such as heavy metals can 

contaminate groundwater resources (Figure 7).
24

 

 

 

 

2.7. Wastewater Production 
 

Water is an important resource which is being used in many different industries in the 

country. It is being used in livestock and poultry production, crop production, 

aquaculture, manufacturing and processing, and most importantly water for human 

consumption and usage. Most of the water that has been used from these industries 

usually returns to our water bodies with additional nutrients and contaminants, thus, 

polluting and contaminating our freshwater and coastal ecosystem. Mismanagement of 

this wastewater can threaten food security, access to safe drinking water, provide major 

problems in health and the environment and could delay the economic development of the 

country. Pollution of our water resources through untreated wastewater discharges affect 

human health through the spread of disease-causing bacteria and viruses.  Some known 

examples of diseases that may be spread through wastewater discharge are gastro-

enteritis, diarrhea, typhoid, cholera, dysentery, Severe Acute Respiratory Syndrome 

                                                 
24

See http://www.tradingeconomics.com/philippines/water-pollution-wood-industry-percent-of-total-bod-

emissions-wb-data.html 
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(SARS) (Philippine Environment Monitor, 2003). 

 

In the Philippines, Environmental Management Bureau (EMB) is the lead agency 

responsible for monitoring wastewater disposal and enforcing the Clean Water Act, which 

is the law governing the protection, preservation and revival of the quality of our fresh, 

brackish and marine waters.  Along with DENR, its bureaus and attached agencies, other 

government agencies such as Metropolitan Manila Development Authority (MMDA), 

Pasig River Rehabilitation Commission (PRRC), Metropolitan Waterworks and Sewerage 

System (MWSS), Department of Interior and Local Government (DILG), Industrial 

Technology Development Institute – Department of Science and Technology (ITDI-

DOST) and the Philippine Coast Guard (PCG), as well as NGOs and Academic 

Institutions assist in implementing water quality management in the country.
25

Based on 

2005 data from the EMB, 33 percent of the total organic load deposited to water bodies 

come from domestic wastewater, 29 percent from agricultural and livestock wastes, 27 

percent from the industry sector, and 11 percent from non point sources (runoff from 

urban, agricultural, and forestry activities excluding runoffs from landfills and 

dumpsites).  

 

Wastewater from Agriculture 

 

The Philippines has around 9.56 million hectares of land being utilized as farm areas, 

4.86 million hectares of these lands are arable which are being used for planting 

temporary crops. These arable lands use up tons of excess fertilizers and pesticides which 

are washed out along with the excess water being used in flood and furrow irrigation 

(Bureau of Agricultural Statistics, 2010).The pressure to sustain the needs of the growing 

population of the country as well as growing competition in the market have led to the 

abuse of inorganic fertilizers and chemical pesticides to increase crop production. 

 

Agriculture also includes livestock activities such as swine, chicken and cattle raising, 

slaughtering and other dairy farming, which generate high organic wastewater. The fact 

that a number of these farms, including backyard animal farms, have no appropriate 

wastewater treatment facilities is considered as a major source of pollution in rural areas 

(EMB, 2005). 

 

With the increasing demand for food, poultry and livestock farmers tend to use intensified 

farming practice which also causes problems to the environment (Briones, 2005).These 

wastes from crop production and livestock and poultry production leach down to the 

groundwater aquifers, thus, contaminating the water supply of the people residing within 

the area. And as for the water that flows back to the rivers, lakes and oceans, the nutrient 

deposits can lead to algal blooms and red tide outbreaks. In the Philippines, more than 

120 outbreaks of red tide and other harmful algal blooms occurred in coastal waters 

between 1990 and 2003, most of them in Manila and Masinloc Bays. In Manila Bay, toxic 

blooms have been increasing since its first recorded occurrence in 1983 (Wang et al. 

2008). 

 

Wastewater from Domestic Sources 

 

Domestic effluents are generated from activities such as bathing, laundry, cleaning, 

                                                 
25

 See http://www.emb.gov.ph/wqms/2001-2005%20NWQSR/NWQSR%20-%20Body.pdf 

http://www.emb.gov.ph/wqms/2001-2005%20NWQSR/NWQSR%20-%20Body.pdf
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cooking, washing, and other kitchen activities. This contains a large amount of organic 

waste with suspended solids and coliform. Domestic wastewater discharges contribute 

highest to the BOD load because of the lack of sewage treatment systems allowing more 

than 90 percent of inadequately treated domestic sewage to be discharged into surface 

waters, which contain bacteria and viruses that threaten human wellbeing (Greenpeace, 

2007). As of 2010, the proportion of households with access to basic sanitation has 

already reached 92.5 percent.
26

  Moreover, achieving 100 percent coverage for the 

remaining 7.5 percent remains a challenge.  Likewise, the Joint Monitoring Programme 

(JMP) estimates that close to 7 million people in the country still practice open 

defecation. The Water and Sanitation Program‟s (WSP) project Sustainable Sanitation for 

East Asia (SuSEA 2008) reported that the design of most septic tanks does not conform to 

the standards prescribed by the Department of Health (DOH). Septic tank management, 

especially desludging, also requires improvement.  The economic costs of poor sanitation 

in the Philippines amount to PhP77.8 billion at 2005 prices. About 71 percent of these 

costs are accounted for by health-related losses (World Sanitation Program, 2011). 

 

Wastewater from Industries 

 

The production of wastewater differ depending on the industry, there are industries that 

are water intensive and correspondingly discharge large amounts of wastewater such as 

food and dairy manufacturing; pulp, paper and paperboard products; and textile products, 

and others. Other types of waste include thermal waste, created by cooling processes used 

by industry and thermal power stations. The increase in temperature can change the 

ecology of water-bodies. Additionally, hospital wastes are usually infectious and have to 

be controlled at the source. Thermal, health care (hospital or medical), and toxic and 

hazardous wastes are created by industrial sources and can pose long term risk. Metro 

Manila and Region IV account for the highest amount of industrial BOD at 43 percent 

and 14 percent, respectively, or 57 percent of the country‟s total (Philippines Environment 

Monitor, 2003). 

 

2.8. Sector Issues and Challenges 
 

The previous discussions show that country‟s water resources are under extreme stress 

with competing demands of various uses.  Growing populations, rapid urbanization and 

industrialization increase the extraction and exploitation of the country‟s water resources 

necessitating the development of more raw water sources. However, due to over-

exploitation of groundwater and inadequate environmental flows for major basins and 

sub-basins become a major predicament.  

 

In addition, despite abundant water resources in the Philippines, distribution of these 

resources varies widely in time and place as a result of the different geographic and 

climate conditions prevailing in different parts of the country. As water resources are 

unevenly distributed throughout the country, localized raw water shortages, particularly in 

highly populated areas and especially during the dry season are likely to occur. Periods of 

extreme rainfall that lead to the increase in water resources do not necessarily alleviate 

conditions of water stress nor directly address dry season problems as excess water is not 

efficiently utilized to augment supply during times of scarcity. 

                                                 
26

 Basic sanitation refers only to sanitary toilet (flush [owned or shared] and closed pit type toilet facility) and 

does not account for septic tank connections. 
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Aside from water availability, another concern of the sector is the untreated wastewater 

discharge, which can cause extensive pollution to the receiving water bodies, affecting 

health and livelihood. Water quality problems include increasing groundwater and surface 

water pollution in many parts of the country, damaging both freshwater and coastal 

environments. Such losses due to environmental damages translate into economic costs. 

Although a number of firms have installed wastewater treatment facilities and related 

permits, it can be noted that there is no guarantee that said facilities are actually operated 

or that water quality standards are actually being met.  

 

Generally, prevailing views and attitudes that water is free breed excessive and 

indiscriminate use of water.  Degradation of the environment for economic activities or 

due to poor management, particularly in the watershed areas, also impacts negatively on 

the continuing availability of water resources.  Meanwhile, the variable and changing 

climate is exacerbating the pressure on the resource, with the greatest impact felt during 

the onslaught of the El Niño phenomenon. On the other hand, due to increased frequency 

and intensity of rainfall, flooding has become a major problem and damages have 

increased in recent years.  

 

Watersheds and upper catchments have been largely degraded due to pressures from 

urban sprawl, logging, mining and marginal agricultural activities.  

 

Figure 8 presents the how six major factors (i.e., Governance/management, industries, 

agriculture, municipal water supply provision, wastewater and the natural environment) 

contribute to water stress in the country.   
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Figure 8 Sources of Water Stress 

In summary, the above constraints are rooted on two (2) basic issues: (i) poor 

management and coordination; and (2) environmental and technical impediments.  To 

achieve eco-efficient water infrastructure, the sector would have to address these 

fundamental issues. 

 

Management and Coordination 

 

Uncoordinated efforts, weak regulation inadequate monitoring and the lack of enabling 

mechanisms such as incentive programs and financial support are symptoms of the 

underlying management and fragmentation issues besetting the Water Resources Sector.  

Conventional government set-ups induce jurisdictional planning and development 

therefore effects and consequences of projects and programs on other subsectors are often 

overlooked.   

 

Also, the government‟s restraint in financing the sector has lead to less overall capital 

improvement as well diminished manpower capacities in the various water-related 

agencies including the supposed national regulatory and coordinating body – the National 

Water Resources Board (NWRB). 

 

Environmental and Technical Constraints  
 

The quantity and quality of raw water is determined by its environment and geographical 

location.  It is influenced by rainwater distribution, river basin conditions and climate 

Stress on water resources
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• Lack of 
financing/incentives

• Lackof platforms
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• Variable demand
• Pollution
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• Weak implementation of 

land use plans

Environment
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• Water intensive practices

• Poor irrigation
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• Weaksource 

development
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• Weakeconomic regulation
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Domestic Supply

• Over reliance on 

groundwater
• Weak monitoring
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• Lack of platforms for 

coordination
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change, among others.  The continual changes in the environment warrant the 

understanding of the nature and behavior of water to be able to effectively plan and 

manage the resource. 

 

These facts and information are inputs to various multi-objective decision support 

systems (MODSS) that help determine appropriate technologies and systems for water 

resources management.  Establishing effective and real-time monitoring systems with 

means of information-sharing for the use of policy-makers, developers and researchers is 

then a fundamental step to be accomplished.   

 

Furthermore, the lack of investments on human resources leads to deficiencies in 

capacities and expertise.  Without the necessary skill-/knowledge-set, government would 

not be able to analyze and process information into meaningful outputs.  

 

Thus, the above weaknesses are impediments to scientific-based decision-making, 

planning and implementation of water-related projects and programs.   

 

 

Figure 9 Water Resources Challenges Summarized 

 

Inefficient use of water resources

Environmental & Technical ConstraintsManagement & Coordination Issues

• Quantity, quality and location of 
available water resources

• Lack of R&D
• Limited access to information & 

technologies

• Sector fragmentation
• Weak regulation & monitoring
• Lack of enabling mechanisms
• Inadequate capacities (resource & 

manpower)

Poor infrastructure
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III. Key Concepts of Eco-Efficient Infrastructure 
 

 

This section explains EEWIN and how it fits within the context of IWRM, as the guiding 

framework in water resources management.  This section also looks into technologies and 

methodologies currently being applied locally and globally to illustrate possibilities of 

application and promotion in the Philippines. 

 

3.1. Eco-Efficient Infrastructure and IWRM 
 

The concept of eco-efficiency was first coined by the Business Council on Sustainable 

Development (now the World Business Council on Sustainable Development – WBCSD) 

in 1991. WBCSD defines eco-efficiency as „the delivery of competitively priced goods 

and services that satisfy human needs and bring quality of life, while progressively 

reducing ecological impact and resource intensity throughout the life cycle to a level at 

least in the line with the earth‟s carrying capacity.‟ Simply put, eco-efficiency is “more 

value with less impact on the environment.”  Practically, it can refer to lesser 

consumption per capita or unit of production.  It also means the application of cleaner 

production measures that would lead to a decrease in wastewater production and trying to 

accomplish these with the least cost possible. Thus EEWIN promotes innovation and a 

paradigm shift from market-based efficiency to eco-efficiency, “eco” pertaining to both 

economic and ecological, resulting in resource-saving and efficient use in order to achieve 

decoupling economic well-being with natural resource use. Eco-efficiency seeks to 

develop synergies between the economy and the environment rather than just balance the 

trade-offs.
27

 

 

While eco-efficiency has been successfully integrated in industrial and business processes 

(mostly internationally), its application in water infrastructure development will be more 

difficult. Eco-efficient water infrastructure indicates physical infrastructures in various 

water-related services that adopt the sustainable processes of design, construction, 

operation and maintenance with less environmental impacts. It is recognized, however, 

that it takes more than dealing with the physical or technical aspects of water 

infrastructure to successfully implement eco-efficiency. Infrastructure development 

cannot be separated from the soft component of infrastructure provision. The nonphysical 

dimensions of infrastructure development, which include, among others, institutional 

arrangements and policy measures (e.g., legal, economic and regulatory instruments)that 

support water utilization, distribution, service provision and management to effect an 

optimal level of utilization with less impact on the resource in particular and the 

environment in general should be given equal importance as the physical aspects. 

 

This concept aptly fits within the integrated water resources management (IWRM) 

principle, which advocates the coordinated development and management of water, land 

and related resources, in order to maximize the resultant economic and social welfare in 

an equitable manner without compromising the sustainability of vital ecosystems‟ (GWP, 

2000). Cross-sectoral issues and concerns are better addressed under such an approach as 

                                                 
27

 Guidelines for developing eco-efficient and socially inclusive infrastructure, UNESCAP, 2011 
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compared to the traditional individual sectoral approach to investment planning. Such 

definition implies that IWRM puts an emphasis on the harmony between economy, 

society and the environment in terms of water management within a specific geographical 

area.  EEWIN are therefore technologies and methodologies that can be strategically 

applied within each riverbasin. 

 

Conversely, the IWRM approach is useful in the development of EEWIN as it 

encompasses varied and diverse sectors, systems and facets of policy-making and project 

implementation in the water sector. Since IWRM delves into the socio-political 

dimensions of water management and use, it enhances the implementability of the eco-

efficient approach and supports the sustainability of EEWIN outcomes.  

 

Even with the seemingly abundant water resources available for the Philippines, it is (a) 

geographically unevenly distributed; (b) disproportionately spread across sectors; (c) 

threatened by contamination from various human waste; and (d) inhibited from natural 

recharge because of the expansion of urbanized areas and depletion of watersheds.  As the 

population of the Philippines is expected to grow, the demand for and stress on water 

resources will increase, therefore imperative that eco-efficiency within the context of 

IWRM must be advocated.  The government is thus tasked to promote and adopt such 

measures to ensure the sustainability of the country‟s water resources. 

 

3.2. Potential of EEWIN in the Philippines 
 

Even without classifying methods, processes and programs as EEWIN, each sub-sector of 

water resources within the country has already practiced its principles.  This therefore 

shows potential for intensifying advocacy for the promotion of eco-efficiency across the 

sector.  Other countries are also seeking to improve water management in light of 

environmental changes and demand patterns.  Their experiences are invaluable to the 

Philippines in its own development of strategies, plans and programs.  It is therefore 

integral to look at practices locally and globally to help direct EEWIN adaptation in the 

Philippines. 

 

3.2.1. Inventory and Assessment of EEWIN Technology Practices 

Local Experience 
 

Research, conducted surveys and focused group discussions confirm that EEWIN 

is already being adopted in the Philippines.  While limited in scope such 

technologies are worth exploring and assessing for possible replication or scaling 

up.  Table 3 shows that EEWIN is mostly being applied in domestic water supply 

provision and some in wastewater management and irrigation.  Meanwhile, flood 

related schemes are still in the conceptual/research phases.  Encouragingly, it also 

shows that efforts have come from both the government and private sector. 
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Table 3 Local Technologies 

Sub-sector 
focus 

Technology/ 
Project 

Technology/Project Description Implementing 
Institution 

Advantages Constraints and Limitations 

Domestic/ 
Municipal 
Water 
Supply 

Rainwater 
Harvesting 
- store-recharge- 
draw (SRD) 
technique 

In adherence to Republic Act 6716, 
DPWH has planned to install 582 
units by 2012 in various District 
Engineers' Offices in different 
regions of the country.  There are 
four (4) design prototypes: RC 
Ground Storage Tank, Steel Ground 
Storage Tank, Plastic Container 
Tank, and RC Underground Cistern. 

DPWH RC Tank and Cistern: corrosion-free 
Steel Tank: semi-permanent and less 
prone to molds 
Plastic Container: light and 
transferrable 

RC Tank and Cistern: permanent, 
prone to molds and algal growth; 
Steel Tank: prone to corrosion; 
Plastic Container: less durable than 
steel or RC. 

  Also used in GK rural communities.  
The GK system utilizes an 
underground cistern tank placed 
below the multipurpose hall of their 
communities.  It employs a pump to 
retrieve the water from the tank, 
while gravel and sand filters are 
used as filter material. 

Gawad Kalinga Rainwater collected may be used for 
multipurpose activities such as 
building maintenance, flushing and 
landscape irrigation where non-
potable water is required. 

Additional cost in power 
consumption due to pumping of 
water from tank. 

  It may also be used in urban 
establishments as utilized by the 
Green Architecture Advocacy 
Philippines (GAAP).  GAAP is 
currently undertaking research on 
optimizing the design of the system 
for urban establishments. 

Green 
Architecture 
Advocacy 
Philippines 
(GAAP) 

Rainwater collected may be used for 
multipurpose activities such as 
building maintenance, flushing and 
landscape irrigation where non-
potable water is required. 

 Aside from power costs, additional 
cost can be incurred from dual 
pipe systems inside the building/ 
establishment and additional 
water storage facilities.  

 Most urban establishments have 
roofing systems with small areas 
not large enough to flush out and 
collect sufficient amount of 
rainwater. 

 Given that rainwater collected may 
not be sufficient at all times, 
potable water (i.e., water from 
formal water service providers) 
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Sub-sector 
focus 

Technology/ 
Project 

Technology/Project Description Implementing 
Institution 

Advantages Constraints and Limitations 

may be needed to supplement the 
supply. 

 That concrete, if used as the main 
material for the tank, is prone to 
algal and mold growth.  An 
alternative design would be a 2-
tank system where only one tank is 
used at a time, while the other 
tank undergoes maintenance/ 
cleaning. Thus water must 
transferable between chambers.  It 
may also be treated with chlorine. 

 Membrane-
based water 
treatment 
- microfiltration 
and reverse 
osmosis 

The 100 MLD Putatan Water 
Treatment Plant (PWTP) is a state-
of-the-art treatment plant that uses 
a multi-stage process of Dissolved 
Air Flotation (DAF), Microfiltration 
(MF), Reverse Osmosis (RO) and 
Chlorination. This is also the first 
that taps the Laguna Lake and is the 
largest membrane-based water 
treatment plant in the country. 

Maynilad 
Water 
Services, Inc. 
(MWSI) 

Ensures DOH Philippine National 
Standards for Drinking Water 
(PNSDW) are met despite the 
brackish condition of the water 
source (i.e., Laguna Lake). 

 Land area requirement is less than 
conventional water treatment 
needs 

High investment capital 

Domestic/ 
Municipal 
Water 
Supply and 
flood 
management 

Rainwater 
harvesting 
- Integrated 
Storm Water 
Management 
(ISWM) System 

The ISWM System is capable of 
managing rainwater, stormwater 
and wastewater treatment.  A pilot 
project is installed in a public 
building in Cebu where it provides 
nonpotable water to supply office 
building toilets, urinals and 
irrigation.  Having a capacity of 10 
m3 per day, the system has supplied 
70% of total water requirement of 

DOST - Region 
7 

 Recommended for office buildings 
and establishments.   

 Multi-use of nonpotable water. 

 Can address adverse impacts 
including urban flooding, 
diminished water quality, 
groundwater depletion and heat 
island phenomena. 

May not be affordable for single-unit 
households. One component of the 
system (microfiltration using 
membrane technology) is not readily 
available locally. 
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Sub-sector 
focus 

Technology/ 
Project 

Technology/Project Description Implementing 
Institution 

Advantages Constraints and Limitations 

the entire office building. 

Irrigation Rainwater 
Harvesting for 
Rain-fed Areas 

Rainwater harvesting is done via 
collection-storage system.  The 
project introduces such mechanized 
technologies in corn farms in Cebu. 

AMDP-CEAT 
under UPLB 

 Can be optimized in rain-fed areas.  

 Materials and labor requirements 
are available locally. 

 Can augment irrigation 
requirements of corn farms 
especially during dry seasons. 

May not be affordable for small 
scale/individual farmers. 

 Small Reservoir 
Irrigation (SRIPs) 

Involves the construction of zoned 
earthfill dams and irrigation 
canal/facilities to provide year-
round irrigation to a certain service 
area.  It is intended to optimize the 
full potential of impounded water 
for wet and dry seasons.  Water 
impounded is used for both 
irrigation and aquaculture 
purposes. 

NIA/DA  Requires relatively low capital 
investment compared to much 
larger national irrigation projects.   

 Can have quick-yielding effects.   

 Multiple agricultural use of 
impounded water. 

 Can provide irrigation services to 
about 952 farmers. 

 No cost recovery on the capital 
investment is foreseen. 

 Transferring of O&M of SRIPS to 
the IAs is impeded by lack of 
capacity among said groups. 

 Small Water 
Impounding 
Projects (SWIPs) 

Collect rainfall and runoff during 
wet seasons for immediate or 
future reuse.  
- SWIPS were originally 
commissioned for soil and water 
conservation but were later 
developed as multi-function 
facilities. Maximum dam height for 
SWIPs is 15 meters (AFMA). 

BSWM  If properly utilized, can provide 
water for more than one (1) crop 
per year with an average of 160% 
cropping intensity for rice-rice 
pattern. 

 Can provide irrigation services to 
about 15 farmer households. 

 For Type 1 & 3 Climates, SWIPs 
can be used for 2 cropping 
seasons 

 For Type 2 & 4 Climates, SWIPs 
can be used throughout the year. 

 Occurrence of reservoir siltation.  

 Designs of SWIPS are very site-
specific.  

 Conflicts among farmer-
beneficiaries may arise.  

 Right-of-way problems between 
users and land owners of 
reservoirs may delay construction 
or use. 

 Since repair and maintenance are 
not provided by the national 
government, damaged structures 
from age and force majeure 
become unusable. 

 Small Farm Collects rainfall and runoff during BSWM  Can provide supplemental water  
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Sub-sector 
focus 

Technology/ 
Project 

Technology/Project Description Implementing 
Institution 

Advantages Constraints and Limitations 

Reservoirs 
(SFRs) 

wet seasons for immediate or 
future reuse. 
- Is a facility for integrated farming 
and, while similar to SWIPS in 
concept, the individual farmer has 
the flexibility in operation and 
maintenance.  SFR dam height is a 
maximum of 4 meters. 

for an average cropping intensity 
of 140% for rice-vegetable 
alternate farming patterns. 

 Can provide irrigation services to a 
single farmer household. 

 Low cost. 

Wastewater 
Recycling 

Sequential Batch 
Reactors (SBR) 

The SBR system is a biological waste 
treatment system that carries out 
the functions of equalization 
aeration and sedimentation in a 
time sequence rather than in the 
conventional space sequence of 
continuous-flow systems. In 
addition, the SBR system can be 
designed with the ability to treat a 
wide range of influent volumes 
whereas the continuous system is 
based upon a fixed influent 
flowrate. 

SM Supermalls  Smaller footprint requirements. 

 Price is competitive to other 
technologies. 

 Easy to operate and maintain. 

 Can produce treated wastewater 
for toilet flushing, irrigation and 
cooling towers. 

 Uses less energy compared to 
conventional activated sludge 
processes. 

 Materials are readily available in 
the market. 

 Unit cost decreases with the 
increase in capacity of the plant. 

 Considerable amount of savings in 
water consumption and energy. 

 Occupies less space, thus more 
suitable for urban residential 
developments. 

 Operators must have the technical 
capacities. 

 Anaerobic 
Baffled Reactor 
(ABR) 

An ABR is a below the ground 
centralized wastewater treatment 
tank composed of a series of 
chambers that uses gravity and 
organisms. 

Gawad Kalinga  Can reduce organic load up to 75% 
versus the conventional septic 
tank that has a 25% reduction. 

 Can achieve Escherichia coli (E. 
Coli) removal of up to 95%. 

 Treated water is not advisable for 
use in irrigation of root crops and 
for direct watering of leafy 
vegetables and fruits. 

 May not be affordable for 
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Sub-sector 
focus 

Technology/ 
Project 

Technology/Project Description Implementing 
Institution 

Advantages Constraints and Limitations 

 Construction materials are 
available locally. 

 Suitable for small communities, 
and commercial and industrial 
compounds. 

individual households. 

  Plant located in Estero de Paco MWCI Treated water can be used for 
landscape irrigation 

 Processed water still do not meet 
DENR effluent standards thus 
requires secondary treatment 
processes 

 Methane Gas 
Capture from 
Biodigesters28 

Biogas29 is a form of biofuel, created 
when organic matter breaks down 
in an oxygen-free environment 
(ferments). Such organic matter can 
include crop residues, sewage and 
manure. Biogas is not usually 
associated with the release of 
environmentally-damaging 
pollutants. 

Swine Farms/ 
Sugar 
Refineries 

 Potential cost savings from self-
generation of electricity 

 Reduction of direct discharge of 
wastewater into bodies of water 

 Suited for farms/refineries/ 
distilleries with high wastewater 
production 

 Requires technical expertise 

 Technology may not be affordable 
for small backyard farms 

 

                                                 
28

 Resource Assessment for Livestock and Agro-Industrial Wastes – Philippines, Methane to Markets Program, U.S. EPA, July 2, 2009. 
29

 http://www.enviro-news.com/glossary/biogas.html 



29 

 

In summary, various advantages can be achieved with the application of eco-

efficient technologies.  Based on the above cases, the consumption of treated 

potable water can be significantly reduced by the reuse of treated wastewater.  The 

Philippines can also capitalize on its natural climate which provides ample rainfall 

and on locally available materials for construction and development of EEWIN.  

Furthermore, there is much potential in government-private information-sharing 

on best practices and implementation methods.  On the other hand, there are also 

limitations and constraints which hinder widespread application of EEWIN which 

are essentially cost barriers and limited technical capacities. 

International Experience 
 

Internationally, South Korea, Singapore and Australia showcase several EEWIN 

technologies which highlight water supply, flood control, river water quality and 

urban water sustainability. Table 4 provides a description of selected international 

practices which can be considered in the Philippines. 

 

Research shows that EEWIN is already being practiced internationally. Korea, 

which receives a high yearly precipitation compared to other countries, has 

adopted EEWIN as a strategy to harness additional water supply as well as 

mitigate impacts of frequent flooding. Multi-purpose dams are also being 

implemented in an eco-friendly manner wherein water quality is safe-guarded and 

supply contributes to the local economy and green growth industries, among 

others. In addition, where surface water is not readily available, new technology is 

used in securing potable water through Riverbed Filtration, which utilizes the 

natural filtration of the riverbed aquifer to remove pollutants. This type of 

technology may be replicated in many parts of the Philippines. 

 

Singapore also applied EEWIN technology to secure its own water supply despite 

its small land area and high population density. Among the key strategies 

employed in securing water are storm water catchments onsite from existing 

useful structures such as roofs, carparks, roads, drains and integrated urban 

planning which embraces, among others, engineering, science, landscape design, 

commitment to community connection. 

 

Australia‟s strategy is to use water sensitive urban design including management 

of water supply, storm water and wastewater; protection of ecosystem, 

biodiversity and the cultural value of waterways; and the optimum use of local 

resources. Its main objective is to encourage innovation which is very different to 

the prescriptive or codified approaches stipulated for traditional centralized water 

infrastructure and preferred by engineers. 

 

These international cases provide an insight to technologies unexplored yet within 

the Philippines.  Particularly, water sustainable urban designs could provide 

solutions to perennial problems of highly urbanized cities (HUCs) including 

flooding in Metro Manila effectively increasing property values and improving 

environmental conditions. 
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Table 4 International Experiences 

Sub-sector 
focus 

Technology/ 
Project 

Technology/Project Description 
Country 

Case 
Domestic 

Water Supply 

Riverbed 

Filtration
a
 

This is a feasible method to secure potable water 

resources where surface water cannot be directly 

provided or when it is in a highly contaminated area. 

Riverbed filtration is an excellent treatment (pre-

treatment) technology for drinking water production. 

It utilizes the natural filtration of the riverbed aquifer 

to remove nutrient salts & pollution substances. This 

leads to reduced facility investment costs, reduced 

maintenance costs because chemicals are no longer 

required and no sludge is generated. 

South 

Korea 

Flood Control 

and River 

Water Quality 

Four Major 

Rivers 

Restoration 

Project
a
 

The Four Major Rivers Restoration Project (Korea) 

aims to provide abundant water resources through the 

construction of medium-sized multi-purpose dams. 

Within the Four Major rivers, major works include 

raising of the existing agricultural reservoirs, 

dredging, installation of flood control reservoirs and 

creation of an eco-belt and complex space for 

residents. This expected/designed to lower flood water 

levels by 0.4 to 3.9 meters, increase flood water 

retention and improve water quality and development 

of the local economy and green growth industries. The 

strategies implemented are also expected to reduce 

annual flood damage by 2.7 trillion won/year and 

restoration costs by 4.2 trillion won/year. The 

rehabilitation will also provide adequate water supply 

with improved water quality in the area as well as new 

renewable energy source with photovoltaic and hydro 

power generation, among others. 

South 

Korea 

 Taehwa 

River
a
 

Development 

The eco-efficiency concept in Taehwa River 

Development in Republic of Korea was highlighted 

through the waterway management policies which 

alleviated flood risks and damages. The main 

activities included the process of expanding the basic 

infrastructure of the upper stream, restoration of water 

ecosystem and improvement of water quality in major 

streams of the river. The bottom was dredged allowing 

abundant water to flow while the polluted river was 

reengineered in an eco-friendly manner. The success 

of the project in reviving the river was attributed to 

the establishment of local governance which 

mobilized the ability and capability of the citizens and 

the public servants. 

South 

Korea 

Flood Control 

Management 

Storm Water 

Management 

and Road 

Tunnel 

(SMART)
b
 

SMART is a unique dual purpose tunnel designed and 

constructed for the purpose of diversion of flood 

discharge as well as traffic diversion. Its primary 

objective is to divert flood discharge from the Klang 

River to the Desa Storage Pond during periods of 

heavy rainfall to prevent flooding in Kuala Lumpur 

City Center while it is used as a traffic diversion 

tunnel when it is not used for flood diversion. The 

SMART tunnel is the first dual purpose tunnel in the 

Malaysia  
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Sub-sector 
focus 

Technology/ 
Project 

Technology/Project Description 
Country 

Case 
world with 9.7 km in length and 13.2 meters in 

diameter. The tunnel has been operated and functioned 

effectively as flood diversion channel for over 50 

times already since July 2007. 

Storm Water 

Storage 

Controls 

Green Roofs
c
 Practiced since the 1960s, green roofs are 

conventional roofs covered with a layer of vegetation.  

They store storm water for brief periods and then 

release it at a controlled rate.  They also help lower 

urban air temperatures.  

Europe, 

US, Japan 

 Pervious 

Pavement
c/d

 

Australia recognized that about 20% to 25% of 

impermeable surfaces in urban areas are road surfaces 

and are thus major generators of runoff.  To address 

this, eco-paving was utilized under the WSUD 

programme.  Permeable paving (e.g., porous asphalt 

pavements) is defined as “a surface layer that allows 

rainfall to percolate into an underlying reservoir base 

where rainfall is either infiltrated to underlying soils 

or removed by a subsurface drain.”  These pavements 

reduce peak and total volume of runoff, improve 

groundwater recharge and manage storm water in an 

environmentally friendly way.    To     

Australia 

Urban Water 

Sustainability 

Active, 

Beautiful and 

Clean (ABC) 

Waters 

Programme
a
 

The programme takes a comprehensive master 

planning approach, with detailed guidelines drawn up 

for all the identified watersheds. The key strategies 

include storm water catchments onsite from roofs, 

carparks, roads, parks, drain, canals, rivers and 

reservoirs; treatment of the storm water and release 

through green roofs, swales, bio-retention systems, 

wetlands, rain gardens, etc.; and the enhancement of 

aesthetics by using water as the main element like 

rockpools, dams, canal greening, floating gardens, etc. 

Also included in the strategies is an integrated urban 

planning approach which embraces engineering, 

science, landscape design, and behavioral framework 

of urban design as well as commitment to community 

connection. It embraces a re-orientation of policy and 

way of thinking from the historically grounded 

engineering approach to the principles of eco-

efficiency. The Water Conservation Strategy was 

based on pricing of water, promote ownership of water 

conservation and cutting down excessive flow and 

wastage of water. On watershed management, 

Singapore is divided into three (3) watershed 

catchments which is managed by a watershed 

manager. 

Singapore 

 Water 

Sensitive 

Urban 

Design 

(WSUD) 

Strategy
a
 

WSUD strategy includes a wide range of objectives 

and solutions that impact at different scales, including 

management of water supply, storm water and 

wastewater; protection of ecosystem, biodiversity and 

the cultural value of waterways; and the optimum use 

of local resources. Its main objective is to encourage 

innovation which is very different to the prescriptive 

Australia 
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Sub-sector 
focus 

Technology/ 
Project 

Technology/Project Description 
Country 

Case 
or codified approaches stipulated for traditional 

centralized water infrastructure and preferred by 

engineers.  The strategies include: 

• Retention and restoration of approaches 

• Non-structural source control measures 

• Structural source control measures 

• In system measures 

Wastewater 

Treatment 

Constructed 

Wetlands
c
 

Wetlands are systems that support vegetation in 

saturated soil conditions. The plants, along with a 

combination of naturally-occurring biological, 

chemical, and physical processes, are capable of 

naturally remediating contaminants in wastewater.”  A 

constructed wetland is designed to mimic nature in 

order to perform the same function as that of a natural 

one.  

 

Burnside wetland case utilized modern wetland 

engineering techniques.  Thus, it has been able to treat 

leachate from the old on-site landfill which had been 

leaking into the nearby Wright‟s Creek. By developing 

an engineered wetland, many of the harmful 

chemicals are settled out or absorbed by the natural 

vegetation of the wetland. Furthermore, this spared the 

town from an expensive traditional water treatment 

plant.  

Australia 

Sources:  

a) Good Practices and Lessons Learned of the Second Regional Workshop on “Development of Eco-efficient 

Water Infrastructure in Asia and the Pacific,” Discussion Paper Series, ESCAP 2009. 

b) The First Regional Workshop on Development of Eco-Efficient Water Infrastructure in Asia and the 

Pacific, Country Paper: Malaysia, IR Lee Loke Chong, 2008. 

c) Industrial Best Practices for Water Management: A guide for industry to help reduce your water 

footprint, T. Cundy, Dalhousie University’s Eco-Efficiency Centre, 2009. 

d) Permeable Concrete Eco-Paving as Best Management Practice in Australian Urban Road Engineering, 

B. Shackel & A. Pearson. 

 

3.2.2. Applicability of EEWIN technologies/methods in the Philippine setting 
 

The local cases cited in the previous section provide evidence that eco-efficient 

technologies are feasible in the Philippines.  There is also potential for 

intensifying efforts to help attain sustainability of the resource.  The challenge 

now lies in effectively mainstreaming the practices in various levels of policy, 

planning and development and refining technologies apt for local conditions. 

 

However, effecting eco-efficiency in water infrastructure development is not an 

easy task. As previously pointed out, eco-efficient water infrastructure 

development is not only a matter of making available physical infrastructure 

technologies, but rather is a process that entails a long and hard look at the current 

institutional and policy framework that affects the delivery of the infrastructure.  

While there are weaknesses in the current structure, there are existing policies and 

mechanisms that support EEWIN adoption and implementation.  These however 

would however need further improvements, emphasis and strategic direction to 
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attain eco-efficiency targets.     

 

A.  Policy Frameworks 

 

Existing Legal Bases 
 

The concept of eco-efficiency is in line with the principles of the Philippine Water 

Code (Presidential Decree 1067) that “[p]reference in the development of water 

resources shall consider security of the State, multiple use, beneficial effects, 

adverse effects and cost of development.”  By adopting eco-efficient approaches 

in water management, the resource can be optimized for beneficial use and 

protection of the environment. 

 

Furthermore, Republic Act 6716 specifically mandates the use of rainwater 

harvesting mechanisms in the provision of water supply, among others to promote 

quality of life of every citizen.  Cited as one good EEWIN practice, the 

government can pursue rainwater harvesting activities to supplement water supply 

for various uses. 

Present Country Development Plans 

 

The 2011-2016 Philippine Development Plan (PDP) clearly outlines medium-term 

national goals and direction for the country which broadly envisions inclusive 

growth and poverty reduction.  Among others, it strives to achieve an environment 

that is healthy, ecologically balanced, sustainably productive, climate change 

resilient, and one that provides for present and future generations of Filipinos 

(Chapter 10) and to accelerate the provision of safe, efficient, reliable, cost–

effective, and sustainable infrastructure (Chapter 5). 

 

Specifically relating to EEWIN, the plan advocates several strategies including the 

practice of Integrated Water Resources Management (IWRM) which is supported 

by the adoption of eco-efficient approaches. 

 

Furthermore, it recognizes fragmentation in the sector.  To address this, 

government has conducted various studies including the Philippine Water 

Resources Framework Development which recommended the institutionalization 

of the National Water Resources Management Office (NWRMO).  The NWRMO 

is a strengthened National Water Resources Board (NWRB), identified by the 

Water Code as the premiere water resource authority.  It shall be provided with 

adequate manpower, expertise and funding to be able to carry out various the 

functions identified governed by IWRM principles. 

 

Once the NWRMO is established, R&D, advocacy, policy formulation and 

monitoring related to EEWIN can be undertaken by the Office.  In the interim, the 

National Water Resources Board (NWRB) and the NEDA Committee on 

Infrastructure (INFRACOM) – Sub-committee on Water Resources (SCWR) both 

serve as venues for sector dialogues and coordination. 

 

Other plans related to EEWIN with similar sustainability goals include the IWRM 

Plan Framework, the Philippine Water Supply Sector Roadmap (PWSSR), the 
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National Sewerage and Septage Management Program (NSSMP), the Master Plan 

for Flood Management in Metro Manila and Surrounding Areas. 

 

Climate Change Strategy 

 

The National Framework Strategy on Climate Change (2010-2022) (NFSCC) 

aims to ensure and strengthen the adaptation of our natural ecosystems and human 

communities to climate change through both mitigation and adaptation measures.  

Exploring EEWIN contributes to the achievement (i) Integrated Ecosystem-Based 

Management, (ii) Water Governance and Management; and (iii) Climate-

Responsive Agriculture under the Adaptation Pillar.   

 

As a supplement to the NFSCC, the Climate Change Commission has developed 

the National Climate Change Action Plan (NCCAP) which further specifies 

priority programs and activities for the attainment of the goals set under the 

NFSCC.  EEWIN contributes to 6 of the 7 strategic priorities: 

1. Food security, 

2. Water Sufficiency, 

3. Ecosystems and Environmental Stability, 

4. Human Security (CC-adaptive human settlements and services developed, 

promoted and adapted), 

5. Climate-smart industries and services (Green cities and municipalities 

developed, promoted and sustained), and 

6. Knowledge and capacity development (Technologies developed and made 

accessible). 

 

 
Figure 10 Hierarchy of Policies 
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B. Available Financing Mechanisms/Facilities 

 

Consistent with the government‟s thrust of attaining sustainable development and 

management of the water resources sector, policies, projects and programs have 

been pursued and implemented, aimed at strengthening water resources financing.  

It has been clearly identified and generally accepted that water resources 

development and management would have to be handled in an integrated, holistic 

approach and that financing for the sector, drawn from all sources, would have to 

be intensified to infuse badly-needed infrastructure to revitalize the sector.  

 

Traditionally, the main source of funding for the sector has been the government 

with assistance from bilateral and multilateral funding institutions in the form of 

loans and grants (e.g., Official Development Assistance [ODA], among others).  

However, in recent years, funding for the sector has gradually decreased, owing to 

the government‟s tight financial situation as well as its policy thrust of shifting 

financing of infrastructure development to private funds and other new sources.
30

 

With the recognition that sufficient financing is definitely a critical factor in 

achieving sustainable development and management of the water resources sector, 

the government, for its part, has been taking the necessary steps in addressing the 

concerns in the sector. 

 

 Executive Order 279 Series of 2004
31

   

 

The issuance of E.O. 279 Series of 2004, seeks to gain substantial reforms 

in the financing policies for water supply and sanitation service providers.  

It recognizes that the sector‟s continued reliance on budgetary and ODA 

resources to meet all new investment requirements is both unrealistic and 

unsustainable. The E.O. aims to veer creditworthy water districts to seek 

financing from government and private financial institutions (GFIs and 

PFIs) while those classified as pre-, semi- and non-creditworthy utilities 

will be provided with technical and financial assistance by LWUA to 

facilitate their “graduation” to being creditworthy, ultimately steering 

virtually all utilities towards more market-based lending and private sector 

financing.   

 

 Build-Operate-Transfer (BOT) Law and Investment Coordinating 

Committee Guidelines 

 

The BOT Law provides a range of measures for Public-Private Partnership 

undertakings to increase investments in and accelerate provision of public 

infrastructure.  It is a measure that allows private spending for typically 

publicly provided services.  

 

 National Government Agencies (NGA) and Government Financial 

Institutions (GFIs) 

 

a. National Government – Local Government Unit (NG-LGU) Cost 

                                                 
30

 Water Supply and Sanitation Sector Profile, ADB, 2001.  
31

 The Philippine Water Revolving Fund, USAID, 2006. 



36 

 

Sharing Arrangement
32

 

- In December 1997, the Investment Coordination Committee (ICC) 

approved a cost-sharing guideline between the NG and LGUs for 

LGU projects with social and/or environmental objectives. The 

guideline specified the percentage of project cost that could be 

given by NG as capital grants and the types of projects and income 

classes of LGUs that would be eligible for the grants. In 2009, 

DOF issued the Department Order 40-09 adopting a revised NG-

LGU cost sharing arrangement which covers the cost of civil works 

only for devolved activities. 

 

b. DOF - Municipal Development Fund Office (MDFO)
33

 

- Executive Order no. 41 created the MDFO to assume the 

administration of the Special Revolving Fund that aims to establish 

an effective mechanism that would enable local government units 

(LGUs) to avail funds local and international assistance for the 

implementation of various social and economic development 

projects. The MDFO through its various programs, projects and 

activities provides assistance to LGUs in financing development 

projects, help establish LGUs credit worthiness, and promote fiscal 

discipline. 

 

c. Land Bank of the Philippines (LBP) – Countryside Loan Fund (CLF)  

- The Countryside Loan Fund (CLF) is a wholesale credit facility 

from the World Bank. The CLF is available through LBP to 

Participating Financial Institutions (PFIs) for relending to eligible 

sub-borrowers, e.g., private investment enterprises. LBP explicitly 

mentions projects related to agriculture productive activity (e.g., 

irrigation, etc.) and environmental protection (e.g., wastewater 

treatment facility, etc.) as eligible in availing said credit facility.  

 

d. Development Bank of the Philippines (DBP) – Philippine Water 

Revolving Fund (PWRF) 

- The PWRF, considered as one of the innovative financing 

mechanisms in the country, creates a long-term alternative to the 

current financing schemes that rely heavily on re-lending of ODA. 

The PWRF proposes to combine ODA, local and national 

government funds, and local bank financing into a package that can 

serve as an alternative source of funding for water infrastructure 

projects. The PWRF supports the implementation of Executive 

Order 279, which calls for the shift of financing of creditworthy 

water service providers to government or private financing 

institutions at market-based terms. 

 

The PWRF is currently managed by the DB. Japan International 

Cooperation Agency (JICA) loan funds capitalized the fund which 

is made available to DBP. DBP then lends said funds to water 

                                                 
32

 PIDs Discussion Paper Series No. 2010-10, LGU Access to Official Development Assistance (ODA): Status,  

Issues, and Concerns, May 2010 
33

 www.dof.gov.ph 
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utilities with co-financing from commercial or private banks at 

more affordable terms. Since its establishment, the PWRF has 

mobilized almost PhP2 billion from private banks for water 

infrastructure projects.    

 

e. DBP – Environmental Industrial Support Credit Program (EISCP) 

- Supported by JICA, this project‟s objective was to provide 

medium- and long-term financing to private enterprises of mainly 

small and medium size in the Philippines through DBP for the 

purpose of affecting improvements in the environment through 

proper disposal of gas emissions, wastewater and solid waste. 

 

f. DBP – Environmental Development Program (EDP) 

- EDP is a policy based lending facility funded by the JICA. It is 

intended mainly to support viable environmentally sound and 

profitable investments in water supply and sanitation, industrial 

pollution prevention and control as well as solid/healthcare/ 

hazardous waste management. 

 

C. Existing Research and Development Methods/Platforms 

 

There are research and development (R&D) arms of the government which can be 

tapped for a variety of EEWIN-related studies.  The following are some possible 

institutions for EEWIN development and partnership: 

 

For policy-related research: 

 Philippine Institute for Development Studies (PIDS)
34

 

– Is attached to NEDA and broadly aims to develop and implement a 

comprehensive and integrated research program that will provide the 

research materials and studies required for the formulation of national 

development plans and policies.  PIDS can be tapped to undertake 

analyses on economic impacts and the potential of EEWIN in the 

Philippines. 

 

For scientific and technology research: 

 Department of Science and Technology – National Academy of Science 

and Technology (NAST)
35

 

– Created through Presidential Decree No. 1003-A (Creating the 

National Academy of Science and Technology), the NAST provides 

advisory activities and organizes various information fora and 

roundtable discussions which have encouraged public participation in 

open discussions of important and pressing issues in science and 

technology on a wide range of topics such as biotechnology, genetic 

engineering, intellectual property rights, information and 

communications technology, high performance computing, sustainable 

agriculture and waste management, water resource management among 

others. Academicians and other local and foreign experts have put their 

                                                 
34

 www.pids.gov.ph 
35

 www.nast.ph 
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knowledge and expertise together to advise the legislators and the 

senate, including other policy making bodies of the government and 

non-government entities, on policies related to science and technology.  

It is also mandated to advise the President and the Cabinet on matters 

related to science and technology (Executive Order No. 818). 

 

 Philippine Rice Research Institute (PhilRice)
36

 

– Created to help the country attain rice self-sufficiency by increasing 

the productivity and profitability of rice farmers in a sustainable and 

competitive manner.  To achieve the goal of helping to sustain rice-self 

sufficiency, PhilRice is set to accomplish, among others, the 

development of next-generation inbred and hybrid rice varieties, 

climate change-ready varieties, and season and environment-focused 

technologies; and further improvement of production and post-

production machines. 

 

 University of the Philippines – National Hydraulics Research Center (UP-

NHRC) 

– The NHRC is an academic institution involved in researches related to 

the study of hydraulics and hydrology.  It also provides technical 

advisory services to the government related to water resources 

management through its membership in the INFRACOM-SCWR and 

NWRB Board. 

 

Other non-government research institutions: 

 International Rice Research Institute (IRRI)
37

 

– It is a non-profit independent research institution dedicated to the 

development of new rice varieties and rice crop management 

techniques that aim to help farmers improve yield and quality of rice in 

an environmentally sustainable way.  IRRI‟s social and economic 

research also provides inputs for government policy formulation 

related to the equitable supply of rice.  

 

The above indicates that a R&D and information sharing platforms are available 

for EEWIN advocacy and development.  The government should therefore take 

advantage of these by (1) tapping them for the development of technology options 

and pilot-testing; and (2) encouraging bigger platforms to access wider audiences 

(from both the public and privates sectors).   
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IV. The EEWIN Strategic Roadmap 
 

4.1. Strategic Plan and Direction  
 

Effective water resources management is a long and dynamic process.  

Infrastructure design and implementation require years before completion and 

actual results (e.g., water quality improvement and aquifer recharge) of measures 

could be felt years down the line in some cases.  The development of the Five-

Year EEWIN Roadmap recognizes this fact and thus attempts to lay-out the plan 

to attain eco-efficient water management through a two-phase programme 

addressing long-term goals and immediate short-term objectives. 

 

The long-term plan provides the outcomes and goals targeted to be achieved from 

collaborated efforts from the critical actors identified.  To target efforts, four (4) 

focus areas were identified.  These shall guide implemetors in the strategic 

development and partnerships necessary to achieve water eco-efficiency.   

 

A Five-Year Roadmap provides measures to mainstream EEWIN in the 

development processes of the government and other relevant economic sectors 

which significantly contribute to the stress on water resources.  This plan is 

focused on establishing an enabling environment, building capacities and creating 

institutional linkages that could lead to a paradigm shift in development.  Thus, 

the Five-Year Roadmap is critical in paving way for the actual roll-out and 

implementation of EEWIN programs and projects anchored on the IWRM 

principles. 

 

4.2. Long – Term Plan (25-year plan) 

4.2.1. Vision 
 

 

Attaining efficient and sustainable water resources 

management in the Philippines within the next 25 years 

through EEWIN development 
 

 

With the vision of attaining an efficient and sustainable water resources 

management in the Philippines within the next twenty-five (25) years and beyond, 

the long-term plan outlines the desired goals from the adoption of eco-efficient 

infrastructure.  It further identifies strategic focus areas which shall direct 

government and other stakeholders in the implementation of EEWIN towards the 

attainment of the outcomes. 

 

4.2.2. Outcomes 
 

EEWIN supports IWRM and, essentially, envisions the attainment of the four (4) 
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sustainable outcomes
38

 identified by the IWRM framework: 

 Effective protection and regulation for water security and ecosystem 

health; 

 Sustainable water resources and responsive services for present and future 

needs; 

 Improved effectiveness, accountability, and synergy among water related 

institutions and stakeholders; and 

 Adaptive and proactive response to emerging/future challenges. 

 

Specifically, eco-efficient water infrastructure aims to: 

 Create greener liveable cities; 

 Minimize water-related disaster risks; 

 Create climate resilient (urban, rural, industrial) communities;  

 Ensure that water balance/cycle is maintained; and 

 Improve quality of water bodies. 

 

4.2.3. Strategic Focus Areas 
 

The identification of four (4) focus areas is to contextualize strategic reform areas 

for EEWIN development derived from the challenges identified in the sector 

(Chapter 2).  These focus areas help consolidate specific requirements of each 

focus area to effectively address common goals.  By utilizing this strategy, 

stakeholders are also better guided on how to coordinate amongst themselves in 

terms of development planning and implementation. 

 

This Roadmap recognizes that the identified focus areas may not encompass all 

potential areas for EEWIN development.  The intention is to set in motion EEWIN 

programs and projects to address pressing challenges/issues in the sector. 

 

 Focus Area 1: Sustainable Urban Water Management 

 

Urban areas are the center of economic growth and activities, thus people and 

businesses have a tendency to converge in such places.  This brings about 

rapid population growth and the expansion of built-up concrete areas which in 

turn increases the demand for natural resources, results in higher concentration 

of wastewater and produces higher rainwater runoff, among others.  It is 

therefore essential to design and plan sustainable infrastructure in such areas 

to create better liveable cities. 

 

Most urban areas are, however, already established with existing water supply 

and drainage systems, among other infrastructure, in place.  The main 

challenge therefore is to come up with concepts for redevelopment and 

innovative designs that can modify existing systems with the least costs 

possible. 

 

Collaboration amongst national government, local governments and private 

urban developers is necessary in this focus area. 
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 The Integrated Water Resources Management (IWRM) Plan Framework, 2006. 
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 Focus Area 2: Alternative Water Source Development 

 

Equitable water supply provision remains a challenge for the sector as 

evidenced by the imbalance of service provision between urban and rural 

areas.  There is also over dependence on groundwater sources resulting in the 

degradation of the resource and, in extreme cases, depletion of the resource.  

In addition, competing demand from various sectors (e.g., industrial, 

agricultural, municipal/domestic) increase the strain on the resource.  Unequal 

service delivery is also induced by the natural location resources and 

distribution of rainfall. 

 

Development of alternative water sources should also be prioritized to ensure 

water is supplied where needed.  Rainwater/stormwater harvesting among 

other techniques should therefore be improved and utilized to supplement 

existing water supply systems. 

 

Collaboration amongst national government, local governments, water 

districts and private water service providers is necessary in this focus area. 

 

 Focus Area 3: Agricultural Water Resources Management 

 

As pointed out, the Agriculture Sector is the highest consumer of water 

resources in the country due to the demand of water-dependent crops 

combined with poor infrastructure and practices that lead to high systems 

losses.  Furthermore, it also discharges most its wastewater, which is high in 

organic and chemical content, directly in to natural bodies of water.  However, 

agriculture development is vital to the country‟s growth and the attainment of 

social goals.  The rice self-sufficiency program of the government is anchored 

on the improvement and sustainability of irrigation services. 

 

Least cost and quick gestating irrigation programs/projects are therefore 

needed to help attain food staples sufficiency goals.  Also, the lack of 

wastewater collection and treatment must be addressed. 

 

Collaboration amongst national government, irrigator‟s associations and 

individual farmers is necessary in this focus area. 

 

 Focus Area 4: Industrial/Economic Zone Water Management 

 

Economic zones have spurred the escalation industries in the country adding 

to the growing local industries.  These industries are highly dependent on 

water supply as inputs to products and for use in internal processes and they 

extract water from ground water sources without adequate monitoring of 

regulatory bodies.  Industrial use affect supplies within the riverbasin, thus, 

over extraction of/over appropriation to such facilities could greatly affect 

domestic water supply within the proximity.  Furthermore, wastewater 

produced from this sector contains high amounts of toxic, chemical and 

metallic material which can pollute the resource. 
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Recognizing that industrial/economic zones play an increasingly important 

role in water consumption and management,
39

 they must be enjoined to 

develop innovations and adopt systems improvement to reduce their demand 

for raw water and at the same time reduce wastewater discharge. 

 

For special economic zones, the planning and development should incorporate 

infrastructure with an overall view of attaining economic and environmental 

sustainability.  For industries/businesses, in general, EEWIN development and 

implementation is left to the private sector, however, government is to (a) 

regulate and monitor water use and disposal; and (b) provide incentive 

mechanisms for continued improvement of industrial processes. 

 

4.2.4. Development Outcome Scenario and Measurable Indicators 
 

The figure below summarizes the broad long-term EEWIN development plan and 

the contribution of the identified strategic focus areas to the attainment of the 

overall vision. 

 

 

Figure 11 Logical Framework (EEWIN Long-term Plan) 

 

While the monitoring system along with the set of eco-efficient indicators (EEIs) 
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for water infrastructure projects will be developed through one of the proposed 

studies (i.e., Annex G.1. Development of Eco-Efficient Indicators (EEIs) for 

Water Infrastructure Projects in the Philippines), hereunder are some general 

indicators which can be considered to determine if efficient and sustainable water 

resources management is being achieved. 

 

 Water Exploitation Index (WEI);
40

 

 Water Foot Print for industries; 

 Urban wastewater discharge rates; 

 Industrial wastewater discharge rates; 

 Water quality of rivers within the proximity of major urban and industrial 

hubs; and 

 Quality of subterranean waters (aquifers). 

 

4.3. Immediate Short – Term Plan (5-Year Roadmap) 
 

Before the long-term plan becomes a tangible reality, the sector must address 

immediate issues that can impede EEWIN implementation.  The 5-Year Roadmap 

seeks to initiate the process of EEWIN development in the country with full 

recognition of the challenges besetting the sustainable use of the scarce water 

resource.  Its broad objective is to mainstream EEWIN in all developmental 

phases of water resources activities such that policy and decision-makers as well 

as implementing agencies/entities are guided with decision support systems based 

on the eco-efficient approach, and that provision of programmatic, technical and 

financial support for the implementation of such policy and the corresponding 

programs and projects is adequately given.  

 

4.3.1. 5-Year Roadmap Objectives 
 

The EEWIN 5-year target is to address identified weaknesses in the sector that 

impede development including the lack of an enabling environment (e.g., policies, 

laws and regulations), fragmentation of institutions and weak capacities. 

 

The immediate plan aims to achieve the following objectives: 

 

Enabling Environment 

 

The ability of various players from public and private sector players to deliver 

                                                 
40

 Water Exploitation Index (WEI) - WEI is defined as the mean annual total abstraction of fresh water divided 

by the long-term average freshwater resources. It describes how the total water abstraction puts pressure on 
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average inflow from neighboring countries. The warning threshold for the water exploitation index which 

distinguishes a nonstressed from a stressed region is around 20% (Raskin et al. 1997). Severe water stress can 

occur where the WEI exceeds 40%, indicating strong competition for water but not necessarily enough 

extraction to trigger frequent water crises. (Water Management Common List of Indicators & Database, 

Sustainable Water Management through Common Responsibility enhancement in Mediterranean River Basins, 

2010) 
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their full contribution to addressing environmental challenges related to water 

resources development through technology research and development, innovation 

and investment is constrained by the inadequacy and lack of enabling frameworks. 

 

The government has the primary function of clearly defining the path in attaining 

sustainable development and management of water resources and, equally 

important, ensuring that the instruments for attaining the same are properly 

enforced.  Said instrumentalities can be in the form of policies and legislation 

which support IWRM and eco-efficiency, cost-sharing arrangements and incentive 

mechanisms as well as the establishment of regulatory regimes that would ensure 

that public interest is served without comprising environmental sustainability.   

 

It is expected that government, in formulating policies and legislative measures 

and translating the same into developmental plans and programs, would do so in a 

transparent and consultative manner, involving all relevant stakeholders in the 

process, and that accountability among partners is clearly defined. 

 

One example of instrumentalities which can be used to further water policy 

objectives (e.g., economic growth and environmental sustainability) is that of 

water pricing.  Its relevance lies in it being a powerful driver to promote incentive 

as well as revenue effects.  The former can further be highlighted by citing an 

example:  setting the bulk water fee to a relatively high level would trigger a 

strong incentivizing effect among industrial users to pursue water-saving 

technologies to bring down operational costs.  Such scenario brings forth two 

notable consequences:  resource efficiency (less input is used to produce the same 

level of output) and allocative efficiency (shift of water from activities of low 

value to that of higher value).   As for its revenue effects, the gains attained as a 

result of water pricing can be channeled to fund other water resource management 

activities towards achieving set water policy objectives.
41

   

 

It cannot be overly emphasized that, while the actual implementation of 

physical/hard infrastructure is clearly needed in utilizing and optimizing the use 

and management of the water resource, the same has to be complemented with the  

enabling framework and instruments (soft infrastructure) necessary to jumpstart 

and hopefully sustain interest from both the public and private sectors in infusing 

badly needed investments in eco-efficient infrastructure. 

 

Institutional Linkages 

 

Institutional linkages provide venues for a collective and collaborative learning 

among various stakeholders and enhance the ability to effectively respond to 

emerging challenges and changing needs.  

 

Government, academe, businesses and civil society should work in partnership to 

leverage resources in providing training on knowledge and skills, facilitate the 

exchange of current, innovative and viable eco-efficient water 

technologies/interventions and establish cooperation to accelerate promotion and 
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dissemination of EEWIN strategies in all levels of society. 

 

In as much as water is a finite resource which has many competing users, this 

situation all the more emphasizes the importance for stakeholders establishing 

linkages and collaborative undertakings with each other.  Ultimately, facilitating 

partnerships among various players becomes paramount in identifying agreeable 

and workable innovative solutions/developmental options necessary in optimizing 

the use of the resource without unnecessarily having to compromise one‟s needs 

over another. 

 

Capacity Development 

 

Aggressive research and development initiatives, promotion of innovative 

financing schemes and incentives and support for technology/knowledge transfer 

are ways that facilitate the utilization and development of both existing and new 

and cost-effective and efficient water infrastructure with minimal environmental 

impacts. 

 

Extensive information and awareness campaigns on not only the immediate and 

long-term challenges of water resources management and sustainable 

development but also the possible interventions needed, whether hard or soft 

infrastructure or both, to mitigate the same must be conducted so that all 

stakeholders will gain better appreciation and understanding on the necessity for 

continuous research, innovation, technology diffusion and transfer, and investment 

decisions to be made specifically in pursuit of specific infrastructure/technology.  

Likewise, significant funds have to be made available to finance ongoing 

technology innovation and its deployment.   

 

Government should support technological development and deployment activities 

by:  (i) funding research and development activities directly and indirectly through 

the funding of research centers and universities; (ii) supporting research and 

development and technology transfer across borders, maintaining strong 

intellectual property right protection and establishing trade agreements; (iii) 

providing a research and development-friendly  environment  by  guaranteeing 

intellectual  property  rights  and  the  presence  of  a  workable  and effective  

patent  system;  and  (iv) engaging  in an  open  and  transparent dialogue  with  all  

major  groups  on  the  advancement  of innovation and new technologies.  

 

Furthermore, a necessary step towards the diffusion of technology, adoption and 

eventual implementation of eco-efficient water infrastructure is capacitating 

policy-makers and project implementers alike.  Following the IWRM principle of 

decentralization/devolution of program and project implementation to the lowest 

level (i.e., riverbasin level), promoting the EEWIN strategy would necessitate that 

agency personnel from the national level and, more importantly, local government 

units (LGUs) and service providers on the ground be technically and financially 

capacitated to be able to perform their mandated tasks.  It is envisioned that 

eventually, implementers on the ground would be capable to sustainably operate 

and maintain facilities/infrastructure on their own. 
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4.3.2. Priority Programs and Expected Outputs 
 

Culled from the information shared/furnished by relevant stakeholders in the 

water resources sector during the focused group discussions (FGDs) conducted, 

priority programs and activities, combining both the hard (i.e., structural 

interventions) and soft infrastructure components (i.e., subsidies, policy directives, 

etc.), were identified.  Outputs expected from the activities include policy, 

regulatory and legal frameworks, coordination platforms, technology options, 

financing options and incentives, IEC and promotional materials, and outcome 

and indicators.  Aside from mainstreaming EEWIN in the development process, 

the target outputs are envisioned to provide vital input to the development and 

improvement in the four (4) strategic focus areas.  Specifically, the proposed study 

of technology options and the development of information sharing platforms are 

geared to match or should be designed to correspond to the possible requirements 

of the strategic focus areas.  Proposed Terms of Reference (TORs) for four (4) 

EEWIN-related policy studies are also attached in Annex G. 

 

The following logical framework outlines the 5-Year Roadmap activities and 

expected outputs. 
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Table 5 Logical Framework (5-Year Roadmap) 

   
 

 

Critical Actor/s Potential Driver/s

Vision Mainstream EEWIN in the development processes of government and relevant private sectors

Outcomes

Output 1 Legal & Policy Frameworks

Activity 1.1 Undertake a study to assess existing laws (water code, building & sanitation 

code, etc.) for EEWIN consistency recommend necessary amendments

Oversight Agencies NEDA/NWRB

Activity 1.2 Process amendment of relevant laws Oversight Agencies NEDA/NWRB

Activity 1.3 Secure LGU & MMDA commitments through local/agency resolutions Oversight Agencies SCWR/DILG

Activity 1.4 Include EEWIN in the ICC process Oversight Agencies NEDA

Activity 1.5 Include EEWIN in the ECC process Oversight Agencies DENR-EMB

Output 2 Water Resources Regulatory Framework

Activity 2.1 Study & develop regulations & regulatory framework Oversight Agencies DENR/NWRB/MMDA/LLDA/BCDA

Activity 2.2 Capacitate regulatory institutions Oversight Agencies DENR/NWRB/LLDA

Activity 2.3 Adopt regulation (National) Oversight Agencies DENR/NWRB/MMDA/LLDA/BCDA

Output 3 Coordination platforms

Activity 3.1 Create interim Sub-committee (SCWR) Oversight Agencies NEDA/NWRB

Activity 3.2 Create a venue for collaboration with the Private Sector Oversight Agencies DENR/NWRB/NEDA

Activity 3.3 Create an NG - LG platform Implementing Agencies DILG/NWRB

Output 4 Technology options

Activity 4.1 Conduct R&D rainwater harvesting (community-level) Academe and Research Institutions DOST-NAST/NHRC

Activity 4.2 Conduct R&D on green roofs and permeable pavements Academe and Research Institutions DOST-NAST/NHRC

Activity 4.3 Conduct R&D on irrigation techniques Academe and Research Institutions DOST-NAST/IRRI/PhilRice

Activity 4.4 Conduct R&D on wastewater & recycling Academe and Research Institutions DOST-NAST/NHRC

Activity 4.5 Conduct other R&D for other water infrastructure Academe and Research Institutions DOST/NHRC/IRRI/PhilRice

Activity 4.6 Conduct pilot testing activities (at least 5 pilot projects) Implementing Agencies DPWH/DepEd/DILG/BCDA/etc.

Activity 4.7 Evaluate pilot projects & develop marketing tools Implementing Agencies DPWH/DILG/NWRB/etc.

Output 5 Financing & Incentive options

Activity 5.1 Develop incentive programs Oversight Agencies DOF/BOI

Activity 5.2 Develop tax incentives Oversight Agencies DOF/BOI

Activity 5.3 Develop financing mechanisms Oversight Agencies DOF/LBP/DBP

Output 6 Outcome & eco-efficiency indicators

Activity 6.1 Develop outcome and eco-efficiency indicators Oversight Agencies NEDA/PIDS

Activity 6.2 Update information through conduct of research & surveys Oversight Agencies DENR/NWRB

Activity 6.3 Establish monitoring & reporting systems Oversight Agencies NEDA/NSO/NSCB

Output 7 IEC and promotional material

Activity 7.1 Develop IEC materials (e.g., EEWIN roadmap) Oversight Agencies NEDA/DILG

Activity 7.2 Conduct road shows & advocacy campaigns (NG) Oversight Agencies NEDA/NWRB

Activity 7.3 Conduct road shows & advocacy campaigns (LG) Implementing Agencies DILG

Activity 7.4 Conduct capacity development seminars/trainings (NG) Oversight Agencies NEDA/NWRB/DPWH

Activity 7.5 Conduct capacity development seminars/trainings (LG) Implementing Agencies DILG

Immediate Short-Term Plan (5-year Roadmap)

Goal/Outcome/Output/Activity

Enabling environment, capacity development, institutional linkages, Increased awareness and understanding, EEWIN included in infrastructure design & 

construction/implementation processes
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4.3.3. Investment Requirements 
 

Projected budgetary requirements for the implementation of the 5-Year Roadmap 

and its monitoring are presented in the table below.  Actual costs will largely 

dependent on the scope and technical specifications of each activity, especially 

pilot-testing activities.  See Annex B for more details on the estimation. 

 
Table 6 Investment Requirements 

Output Estimated Cost (PhP) 
Legal & Policy Frameworks 6,000,000.00 

Regulatory Framework 11,000,000.00 

Coordination platforms 2,000,000.00 

Technology options 105,000,000.00 

Financing & Incentive options 25,000,000.00 

Outcome & eco-efficiency indicators 195,000,000.00 

IEC and Promotional Material 150,000,000.00 

Monitoring and evaluation (5-year 

Roadmap only) 

2,000,000.00 

Total 496,000,000.00 

 

4.3.4. Timelines and Milestones 
 

The implementation of the 5-year Roadmap is expected to commence after the 

acceptance/adoption of the INFRACOM.  The identified activities are spread 

throughout a five-year period taking into consideration inter-dependencies of each 

activity to another.  Roadmap milestones are also derived from the expected 

outputs of the Roadmap.  Figure 12 presents the implementation and output 

attainment schedules. 

 

The success of the Roadmap is anchored on several critical activities that are 

foreseen as major bottlenecks to the implementation of EEWIN.  These activities 

include the development of technology options, financing mechanisms, incentive 

programs and outcome and economic indicators and the conduct of road shows 

and advocacy campaigns.  Emphasis is therefore placed on the immediate need to 

fund and undertake said activities.  
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Figure 12Timelines and Milestones (5-Year Roadmap) 
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4.4. Institutional Roles and Strategic Linkages 
 

The mainstreaming EEWIN is dependent on government policies, enabling 

environment, a clear outline of its framework and information dissemination, 

however, the practice/actual implementation is anchored on institutions, 

practitioners, researchers both from the public and private sectors.  

Consumers also come into play in the successful adoption of the practice.  It 

is therefore crucial to identify critical actors of the society and their roles in 

the implementation of EEWIN. 

 

4.4.1. Identifying Critical Actors 
 

Looking at the existing institutional framework and interrelationships among 

stakeholders, the following actors have been identified as influential to the 

management/exploitation of water resources and have been categorized 

according to their roles within the sector: 

 
Table 7 Critical Actors 

 

Actor/s Strengths/Advantages 

Oversight 
Agencies 

NWRB, DENR, NEDA, DBM, 
DOF 

 Can influence more people 
(political leadership) 

 Provides direction for development 

Implementing 
Agencies 

DPWH, DILG, DOH, 
MWSS/Concessionaires, 
LWUA/WDs, NIA, DA, 
DEPEd, MMDA, BCDA, LLDA 

 Has access to government 
financing 

 Has the support of the National 
Government 

Local 
Governments 

Provincial, City 
Governments 

 Has access to and can influence the 
grassroots level 

Academe and 
Research 
Institutions 

Universities, Colleges, 
DOST, IRRI, PhilRice 

 Has expertise for research and 
development 

Industries Manufacturing, Food, 
Textile, Water Supply, 
Power generation 

 Has access to technologies 

 Prioritizes efficiency in operations 

 Self-sufficient 

Agricultural 
Sector 

Farmers, Swine/Cattle 
Raisers 

Depending on the size of farms/ 
operations: 

 Has access to technologies 

 Prioritizes efficiency in operations 

 Self-sufficient 

Private 
Developers(Urban 
and Residential) 

e.g., GA-AP, PhilGBC, DMCI, 
SMDC, Ayala,  Megaworld, 
Gawad Kalinga, etc.  

 Can have access to capable urban 
designers, architects and 
engineers, etc. 

 Has access to technologies 

 Self-sufficient 

Public Consumers Communities, Barangays,  Can control personal consumption 
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Actor/s Strengths/Advantages 

Subdivisions, Farmers, 
Households, Individuals 

 Is aware of its own 
needs/requirements 

 Source of information 
 

4.4.2. Roles and Strategic Support Requirements 
 

The preceding section indicates strengths of each actor.  By taking advantage 

of their capacities and innate positions, roles in mainstreaming EEWIN can 

be pinpointed for each actor and, thus, identify support mechanisms 

required. 

 

A. Oversight Agencies 

The leadership of National Government is key in advocating the adoption of 

EEWIN as it influences all levels of the government as the society in general 

thus it must be firm and committed to promote and provide support for 

attaining eco-efficiency goals.  

 

Role Required support 

Sets the enabling environment through 

policies and developing strategic 

frameworks 

Information/data through monitoring 

systems and appropriate indicators 

Provides and develops financing and 

incentive mechanisms to encourage 

EEWIN innovation and adoption 

Capacity building and Information, 

Education and Communication (IEC) 

campaigns 

Establishes the necessary regulatory and 

monitoring structures 

 

 

B. Implementing Agencies 

To show its commitment, the Government, through its implementing 

agencies must endeavor to adopt EEWIN principles in their design and 

implementation of programs and projects.  The government should be an 

example to all by initiating changes and adopting innovative practices in the 

delivery of its services. 

 

Role Required support 

Designs and implements national-led 

programs and projects 

Capacity building and Information, 

Education and Communication (IEC) 

campaigns 

Monitors  and reports outputs Technologies and tools for implementation 

Ensures policies and national goals are 

abided/ implemented 

Pilot testing 

 

C. Local governments  

Local governments aim to building competitive and liveable cities
42

. 

Inherent to this, cities should be able to provide basic needs of its 

constituents/residents including water supply, protection from flooding, and 

                                                 
42

Guidelines for Developing Eco-efficient and Socially Inclusive Infrastructure, UNESCAP, 2011 
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a clean environment. 

 

Role Required support 

Plans land use for resilient cities Incentives from the National Government 

Development of incentive mechanisms Capacity building and Information, 

Education and Communication (IEC) 

campaigns 

Creates green business/investment  

opportunities 

Technologies and tools for implementation 

Protects cities from hazards including 

flooding and disease outbreaks 

Platforms for discussion and information 

sharing 

Monitors outcomes and outputs of projects 

and statistics within their respective 

jurisdictions 

 

 

D. Academe/Research Institutions 

Research and development is necessary for the innovation of existing 

infrastructure and processes related to water use and disposal.  Without these 

studies, it would be difficult for the government to advocate EEWIN because 

of the lack of evidence (scientific, economic and practical) on the benefits 

(both economic and environmental) to be achieved in investing in 

innovation. 

 

Role Required support 

Conducts of research to provide information 

on up-to-date technologies/methodologies 

best suited for implementation in or worth 

exploring in the Philippines 

Resources (financial and human) 

Develops indicators (outcome and 

economic) and methodologies for 

monitoring 

Platforms for discussion and information 

sharing 

Determines and highlights gains from 

EEWIN adoption 

 

 

E. Industries 

To keep up with the demands for manufactured products, food and 

beverages, industries would have to consume significant amounts of raw 

materials and inputs.  Most of these processes involve the use of water in 

large amounts. Thus, achieving production efficiencies are intrinsic in 

industrial development leading to innovation and improved technologies. 

 

Role Required support 

Reduces consumption of water and 

production of wastewater 

Encourage innovation and competition 

through incentives and recognition 

Promotes environmental management 

systems 

Platforms for information sharing 

Adheres to national standards and 

environmental regulation 
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F. Agricultural Sector 

Being that the sector is the biggest user, water use efficiency must be sought. 

In proportion, it is also a major contributor to wastewater production 

contributing to runoff (crop farms) with high amounts of pesticide and 

effluent discharges (piggeries, milling) with high organic material. 

 

Role Required support 

Produces food supplies for the country Capacity building and Information, 

Education and Communication (IEC) 

campaigns 

 Encourage innovation and competition 

through incentives and recognition 

 Technologies and tools for implementation 

 Platforms for information sharing 

 

G. Private Developers 

Residential and commercial development is an indicator of growing 

economies and private developers are at the forefront of the changing 

landscapes of cities in the country.  They are in the unique position of 

influencing urban design as local governments are still behind in firming up 

local land use plans.  Thus, it is important that this sector become an integral 

partner in the achievement of urban water sustainability. 

 

Role Required support 

Develops housing and recreational facilities Encourage innovation and competition 

through incentives and recognition 

Helps creates liveable spaces designed for 

the needs of the city dwellers 

Platforms for information sharing 

 

H. Public Consumers (As Groups and Individuals) 

Consumers play a significant role in water resources management as they 

factor in the demand and drive production and services. Individuals are also 

major contributors to groundwater depletion, wastewater discharge, and 

watershed destruction. Also, water related issues have significant social 

impacts on health and living conditions as water and sanitation are basic 

needs of every human being, as well as, protection against flooding. 

 

Role Required support 

Basis of demand Capacity building and Information, 

Education and Communication (IEC) 

campaigns 

End user of products and recipient of 

services 

Incentives and recognition 

Contributes to a significant amount of 

wastewater 

Mechanisms for public participation 

Uses water fixtures and appliances Technologies to create water sensitive 

homes, communities, farms, etc. 

 

Partnerships and collaborative efforts are therefore warranted in ensuring 

that eco-efficiency in the water sector is achieved.  Strategic advantages can 
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be attained by optimizing strengths of various actors/stakeholders and 

promoting social and environmental impacts of EEWIN.  However, the 

initial steps require commitment and support from the government to 

advocate and encourage investment and innovation and IEC and capacity 

development should be a continuous process at all levels and across 

stakeholders. 

 

 
Figure 13 Institutional Linkages 

  

Enabling environment

Oversight Agencies

Implementing 
Agencies

Local 
Governments

Industries

Agricultural Sector

Private Developers 

Public Consumers

Oversight 
Agencies

Academe and Research Institutions

Scientific research & 
evidences, technology options

Policies, Programs, Projects, 
Regulation, Monitoring, Incentives

Processes, Technologies, 
Design, Innovation

Demand

• IEC and Capacity Development
• Platforms for Information Sharing
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V. Implementation Arrangements 
 

 

The Roadmap brings together all the relevant water resources sector institutions from 

government, civil society, and the private sector in order to establish coherence, pool 

resources and promote coordination and collaboration within a constrained institutional 

environment. The implementation arrangement represents pooled coordination of various 

institutions in government that considers their existing mandates, roles and functions in 

the development of the sector. 

 

In the long term, however, an apex body in the water resources sector should be 

identified. The apex body shall ensure that policies and strategies in the sector are 

translated into programs and projects in a coordinated manner. The institutional set-up 

should be streamlined by harmonizing the frameworks within which each 

agency/institution is working and rationalizing their mandates. 

 

5.1. General Oversight and Guidance 
 

The overarching policy parameters guiding the Roadmap implementation shall be the 

government‟s adoption of the current strategic directions outlined in the 2011-2016 

Philippine Development Plan (PDP) and the Philippine Investment Plan (PIP). 

 

The general oversight, overall policy guidance and steering of the Roadmap shall be 

exercised by the NEDA Board through the Sub-Committee on Water Resources (SCWR) 

of the NEDA Committee on Infrastructure (INFRACOM). The SCWR shall be assisted 

by a Secretariat composed of representatives from NEDA Infrastructure Staff and NWRB. 

 

5.2. Management and Supervision 
 

The implementation of the Roadmap shall be managed and supervised by SCWR. It shall 

further provide the necessary energy, impetus, national-level coordination, and guidance 

and support of local activities related to EEWIN.  Currently, the core SCWR members 

include: 

 

National Economics and Development Authority (NEDA) 

National Water Resources Board (NWRB) 

Department of Finance (DOF) 

Department of Budget and Management (DBM) 

Department of Environment and Natural Resources (DENR) 

Department of Health (DOH) 

Department of Agriculture (DA) 

Department of Energy (DOE) 

Department of Public Works and Highways (DPWH) 

Department of Interior and Local Government (DILG) 

Philippine Water Partnership (PWP) 

University of the Philippines - National Hydraulics Research Center (UPNHRC) 

Department of Justice (DOJ) 

Department of Tourism (DOT) 
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Office of the President - Executive Secretary 

 

Based on its mandate, the SCWR may also create technical working groups (TWGs) as 

may be necessary for the purpose of discharging its functions, thus, a TWG may be 

created specifically for EEWIN.  Apart from representatives of the core members, the 

TWG may include other representatives from the following agencies/institutions: 

 

National Government Representatives: 

Department of Education (DepEd) 

Department of Science and Technology (DOST) 

Department of Agrarian Reform (DAR) 

Bureau of Soils and Water Management (BSWM) 

Local Water Utilities Administration (LWUA) 

Climate Change Commission (CCC) 

Cooperative Development Authority (CDA) 

Housing and Urban Development Coordinating Council (HUDCC) 

Metro Manila Development Authority (MMDA) 

National Disaster Risk Reduction and Management Commission (NDRRMC) 

National Irrigation Administration (NIA) 

National Housing Authority (NHA) 

National Power Corporation (NPC) 

Kapit-Bisig Laban sa Kahirapan-Comprehensive and Integrated Delivery of Social 

Services (KALAHI CIDSS) 

NEDA - Agriculture Staff 

NEDA - Regional Development and Coordination Staff  

 

Regional/Local Representatives: 

Laguna Lake Development Authority (LLDA) 

Metropolitan Waterworks and Sewerage System (MWSS) 

Philippine Association of Water Districts (PAWD) 

League of Provinces of the Philippines (LPP) 

League of Cities of the Philippines (LCP) 

League of Municipalities of the Philippines (LMP) 

Metro Manila Development Authority (MMDA) 

Pasig River Rehabilitation Commission (PRRC) 

Bases Conversion and Development Authority (BCDA) 

 

Private Sector Representatives: 

Manila Water Company, Inc. (MWCI) 

Maynilad Water Services, Inc. (MWSI) 

Federation of Irrigators Association (FIA) 

 

Academe: 

College of Engineering and Agro-industrial Technology, University of the Philippines, 

Los Baños (UPLB-CEAT) 

 

Non Governmental Organizations (NGOs)/Non-profit Organizations (NPOs): 

Philippine Chamber of Commerce and Industry (PCCI) 

International Rice Research Institute (IRRI) 

Gawad Kalinga (GK) 
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Green Architecture Advocacy Philippines (GA-AP) 

Philippine Green Building Council (PHILGBC) 

Philippine Constructors Association (PCA) 

Philippine Society of Sanitary Engineers (PSSE) 

Philippine Institute of Civil Engineers (PICE) 

 

Duties and Functions 

 

The TWG on EEWIN shall have the following duties and functions: 

i. Ensure the integration of eco-efficient water infrastructure development in 

national and sectoral development policies and plans, and of eco-efficiency in 

major national development programs and projects; 

ii. Ensure that the direction set for the sector is carried out in accordance to the sector 

plan (i.e., the Roadmap); 

iii. Coordinate sector monitoring as well as the conduct of periodic review, evaluation 

and assessment of the sector (e.g., extent and status of the implementation of 

programs/activities identified in the Roadmap, deviation of actual performance 

from programmed targets, problem areas encountered in the program 

implementation); 

iv. Coordinate and/or advise the conduct of studies, researches, and policy analysis 

on various aspects of the sector and make subsequent policy recommendations to 

the NEDA Board and/or INFRACOM through the SCWR; 

v. Approve and update the annual work plan to implement the strategy including 

prioritization of activities; 

vi. Formulate areas of cooperation and coordination among the various agencies and 

instrumentalities of the government involved in the sector programs and projects 

to avoid duplication of efforts;  

vii. Serve as clearinghouse of sector information; 

viii. Serve as a forum/platform for the discussion and resolution of arising issues in the 

sector; and 

ix. Directly report to the SWCR on matters relating to EEWIN. 

 

Meetings 

 

The SCWR holds quarterly meetings upon notice issued by the Chairperson but special 

and/or emergency meetings may be held at the motion of any member submitted to the 

Chairperson provided that such is certified by a majority of the members through a 

referendum.   It may also call special meetings, as needed, to convene any of its TWGs to 

discuss specific issues and concerns. 

 

Decision-Making  

 

The TWG shall aim to derive consensus in all its major decisions. In cases where there is 

divergence of opinions regarding decision points the TWG shall present the issues to the 

SCWR for its discussion/decision. To facilitate decision-making, all the necessary 

information shall be provided by the Secretariat to the TWG members prior to each 

meeting. 
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Secretariat Services 

 

The designated representatives of the Infrastructure Staff of NEDA and of the NWRB 

Secretariat shall provide the necessary secretariat services to the TWG. 

 

5.3. Projects Execution 
 

The specific targets outlined in the long-term plan and 5-Year Roadmap shall be 

executed/led by the respective agencies and institutions according to their mandates, 

roles, functions, resources and areas of competence. Where projects require stronger 

coordination and collaboration, inter-agency arrangements mechanisms shall be 

established for the purpose.  

 

Agencies and institutions involved in the provision of enabling environments (related to 

policy and law, capacity development, financing, education, advocacy, public information 

and others) are expected to align their individual projects to the strategies and action plans 

of the Roadmap. 

 

5.4. Results Based Monitoring and Evaluation 
 

The Results-Based Monitoring and Evaluation (RBME) System is integral to the sector 

institutions inasmuch as its related activities are integrated into the annual plans and other 

work plans of the organizations involved in the sector. It shall be designed to inform 

management and stakeholders on the progress and achievement of objectives and the 

progress in the use of allocated resources as well as to pinpoint areas for improvement. 

 

The central RBME function shall be lodged at the SCWR. Monitoring activities and 

evaluations shall be decentralized to the national implementing agencies and local 

government units based on the Roadmap‟s central monitoring and evaluation plan and 

consolidated by the TWG. Each agency/institution shall be encouraged to set up RBME 

units as the strategy provides opportunity for continuous learning and accumulation of 

knowledge and capacity to improve functions and service delivery. 
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Table 8 RBME 

 
DO – Dissolved Oxygen 

BOD – Biochemical Oxygen Demand 

DAO – DENR Administrative Order 

NSO – National Statistics Office 

 

  

Outcomes/Outputs Objectively Verifiable Indicators (OVIs) Means of Verification (MOV)

Long-Term Outcomes

Water Exploitation Index (WEI) Water Resources Accounting

Aquifer levels Well testing

Water Footprint (Industries) DENR Monitoring

Urban wastewater discharge rates Sewerage/Septage Treatment Plant monitoring

Access to potable water supply NSO Surveys/Water Service Provider monitoring

Volume of wastewater treated Sewerage/Septage Treatment Plant monitoring

DO/BOD levels River Monitoring

River classification EMB Rating (per DAO 34 series of 1990)

Industrial wastewater discharge rates DENR Monitoring

5-Year Roadmap Outcomes

Enabling environment established Pertinent provisions of relative legal 

instruments amended

Laws, policies and regulatory instruments

Capacities developed Expertise in EEWIN developed Feasibility Studies (F/S) and other reports from various 

implementing agencies

Venue for coordination institutionalized Reports to the SCWR

Information-sharing databases created Information-sharing databases

 5-Year Roadmap Outputs

Study on existing laws conducted Reports to the SCWR

# of local resolutions advocating EEWIN 

adopted

Reports to the SCWR

ICC/ECC Requirements Reports to the SCWR

Water Resources Regulatory Framework Water resources management regulations 

adopted

Reports to the SCWR

SCWR Sub-committee created Reports to the SCWR

Venue for coordination institutionalized Reports to the SCWR

NG-LGU platform created Reports to the SCWR

# of R&D studies conducted Reports to the SCWR

# of technologies pilot-tested Reports to the SCWR

Study on incentive frameworks conducted Reports to the SCWR

Study on financing mechanisms conducted Reports to the SCWR

Outcome & eco-efficiency indicators Study on indicators conducted Reports to the SCWR

IEC materials developed Reports to the SCWR

Capacity development manuals produced Reports to the SCWR

# of roadshows conducted Reports to the SCWR

# of trainings conducted Reports to the SCWR

Water balance/cycle maintained 

IEC & capacity development programs

Financing & Incentive options

Greener liveable cities attained

and

Necessary water services provided

Quality of rivers improved

Legal & Policy Frameworks

Coordination platforms

Technology options

Institutional linkages set-up
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A. Functions of Water Related Institutions 
 

Unit of Government 
Line Bureau Or Concerned 

Agency 
Responsibilities / Concerns Related To Water 

1. National Economic and 

Development Authority 

(NEDA) 

Infrastructure Staff Formulates and approves policies on water resources 

Regional Development 

Councils (RDCs) 

Sets direction of economic and social development in 

region through which regional development efforts dre 

coordinated 

Investment Coordination 

Committee/NEDA Board 

Evaluates/appraises/approves major development 

projects 

2. Department of Public 

Works and Highways 

Metropolitan Waterworks 

and Sewerage System 

(MWSS) 

Constructs, maintains and operates domestic/municipal 

water supply and sewerage projects in Metro Manila 

and contiguous areas including watershed management 

Bureau of Research and 

Standards (BRS) 

Undertakes hydrological surveys and data collection 

PMO-Major Flood Control 

Projects (PMO-MFCP) 

Manages the planning, design, construction, 

organization and maintenance of major flood control 

projects 

  PMO-Rural Water Supply 

(PMO-RWS) 

Manages the planning, design, construction, 

organization and maintenance of foreign-assisted rural 

water supply projects 

PMO-Small Water 

Impounding Projects (PMO-

SWIM) 

Manages the planning, design, construction, 

organization and maintenance of locally-funded and 

foreign assisted SWIM projects 

3. Department of 

Agriculture 

National Irrigation 

Administration (NIA) 

Undertakes program-oriented and comprehensive 

water resources projects for irrigation purposes, as 

well as concomitant activities such as flood control, 

drainage, land reclamation, hydropower development, 

watershed management, etc. 

Bureau of Soils and Water 

Management (BSWM) 

Undertakes assessment, development and conservation 

of existing and potential soil and water sources for 

agriculture; undertakes cloud seeding activities 

Bureau of Fisheries and 

Aquatic Resources (BFAR) 

Formulates plans for the proper management, 

accelerated development and proper utilization of the 

country‟s fisheries and aquatic resources 

4. Department of Energy National Power Corporation 

(NPC) 

Develops electric power generation facilities including 

hydroelectric and geothermal power; constructs dams, 

reservoirs, diversion facilities and plants and 

watershed management 

National Electrification 

Administration (NEA) 

Promotes, encourages and assists public service 

entities to achieve service objectives, implements 

mini-hydro projects 

Office of Energy Affairs 

(OEA) 

Promotes development of indigenous energy resources 

such as mini-hydro projects 

5. Department of 

Environment and 

Natural Resources 

Environmental Management 

Bureau (EMB) 

Formulates environment quality standards for water, 

air, land, noise and radiation; approves environmental 

impact statements and issues Environmental 

Compliance Certificates 



64 

 

Unit of Government 
Line Bureau Or Concerned 

Agency 
Responsibilities / Concerns Related To Water 

National Water Resources 

Board (NWRB) 

Coordinates and regulates water activities in the 

country; supervises and regulates operations of water 

utilities outside jurisdiction of LWUA and MWSS; 

formulates and recommends policies on water 

resources 

Mines and Geo-Science 

Bureau (MGSB) 

Manages, develops and conserves the country‟s 

mineral resources; monitors and maps groundwater 

resources 

Forest Management Bureau 

(FMB) 

Formulates and recommends policies and programs for 

the effective protection, development, management 

and conservation of forest lands and watersheds 

Protected Areas and Wildlife 

Bureau (PAWB) 

Undertakes the protection and conservation of natural 

wetlands such as lakes, marshes, swamps, etc. 

National Mapping and 

Resources Inventory 

Authority (NAMRIA) 

Responsible for integrated surveys, mapping, charting, 

oceanography, land classification, aerial photography, 

remote sensing, etc. 

LagunaLake Development 

Authority (LLDA) 

Responsible for regional water resources development 

and management in the Laguna Lake catchment area 

6. Department of Health  Environmental Health 

Services (EHS) 

Responsible for water supply and sanitation programs 

and strategies to forestall environment-related diseases 

Bureau of Research 

Laboratories (BRL) 

Monitors quality of drinking water 

Local Water Utilities 

Administration (LWUA) 

Specialized lending institution for promoting, 

developing, regulating and financing water utilities, 

excluding Metro Manila 

7. Department of Science 

and Technology 

Philippine Atmospheric, 

Geophysical and 

Astronomical Services 

Administration (PAGASA) 

Disseminates atmospheric, geophysical and 

astronomical data for use by economic sectors, the 

scientific and engineering communities, and the 

general public 

Philippine Council for 

Agricultural, Forestry and 

Natural Resources Research 

and Development 

(PCAFNRRD) 

Formulates national agricultural, forestry, and natural 

resources research and development programs on 

multi-disciplinary, inter-agency approach for the 

various commodities including water resources 

8. Department of Interior 

and Local Government 

Water Supply and Sanitation 

Program Management Office 

under the Office of Project 

Development Services 

Supports the provision of water supply and sanitation 

services by local government units (LGUs) 

9. Local Government 

Units 

Provincial Governments Promote the development of infrastructure including 

irrigation, water supply, electric power and roads 

Municipal and Barangay 

Governments 

Promote municipal and barangay WS & S, watershed 

and other programs 

10. Department of National 

Defense 

Office of Civil Defense 

(OCD) 

Monitors safety of dams and other water resources 

projects; prepares and supports the general public in 

emergencies 

Philippine Air Force (PAF) Undertakes rain enhancement through cloud seeding 

11. Department of 

Transportation and 

Communication 

Philippine Ports Authority 

(PPA) 

Plans, develops, operates and maintains ports and port 

facilities 
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Unit of Government 
Line Bureau Or Concerned 

Agency 
Responsibilities / Concerns Related To Water 

12. Department of Tourism Philippine Tourism Authority 

(PTA) 

Promotes and develops the recreational use of water 

resources 

13. Department of Trade 

and Industry  

Board of Investments (BOI) Proponent of the CALABARZON integrated area 

study, covering water resources, among other aspects 

14. Department of Social 

Welfare and 

Development (DSWD) 

 Implements the government‟s flagship anti-poverty 

project – Kapit-Bisig Laban sa Kahirapan - 

Comprehensive and Integrated Delivery of Social 

Services (KALAHI-CIDSS) which includes water 

system construction in priority municipalities. 

15. Department of Agrarian 

Reform 

Foreign Assisted Projects 

(FAP) Office 

 

Support Services Office 

(SSO) 

Lead implementing agency of Comprehensive 

Agrarian Reform Program (CARP) and orchestrates 

the delivery of support services to farmer-beneficiaries 

in the KALAHI ARZones, an expanded agrarian 

reform communities composed of a cluster of 

contiguous land-reformed barangays, 
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B. Projected Budgetary Requirements 
 

 
 

 

  

Cost Requirements (PhP)

Vision Mainstream EEWIN in the development processes of government and relevant private sectors

Outcomes

Output 1 Legal & Policy Frameworks 6,000,000.00

Activity 1.1 Undertake a study to assess existing laws (water code, building & sanitation code, 

etc.) for EEWIN consistency recommend necessary amendments

3,000,000.00

Activity 1.2 Process amendment of relevant laws 1,000,000.00

Activity 1.3 Secure LGU & MMDA commitments through local/agency resolutions -                                           

Activity 1.4 Include EEWIN in the ICC process 1,000,000.00

Activity 1.5 Include EEWIN in the ECC process 1,000,000.00

Output 2 Regulatory Framework 11,000,000.00

Activity 2.1 Study & develop regulations & regulatory framework 5,000,000.00

Activity 2.2 Capacitate regulatory institutions 5,000,000.00

Activity 2.3 Adopt regulation (National) 1,000,000.00

Output 3 Coordination platforms                           2,000,000.00 

Activity 3.1 Create interim Sub-committee (SCWR) -                                           

Activity 3.2 Create a venue for collaboration with the PS 1,000,000.00

Activity 3.3 Create an NG - LG platform 1,000,000.00

Output 4 Technology options 105,000,000.00

Activity 4.1 Conduct R&D rainwater harvesting (community-level) 5,000,000.00

Activity 4.2 Conduct R&D aquifer recharge (urban setting?) 5,000,000.00

Activity 4.3 Conduct R&D on irrigation techniques 5,000,000.00

Activity 4.4 Conduct R&D on wastewater & recycling 5,000,000.00

Activity 4.5 Conduct other R&D for other water infrastructure 5,000,000.00

Activity 4.6 Conduct pilot testing activities (at least 5 pilot projects) 75,000,000.00

Activity 4.7 Evaluate pilot projects & develop marketing tools 5,000,000.00

Output 5 Financing & Incentive options 25,000,000.00

Activity 5.1 Develop incentive programs

Activity 5.2 Develop tax incentives

Activity 5.3 Develop financing mechanisms 15,000,000.00

Output 6 Outcome & eco-efficiency indicators 195,000,000.00

Activity 6.1 Develop outcome and eco-efficiency indicators 5,000,000.00

Activity 6.2 Update information through conduct of research & surveys 180,000,000.00

Activity 6.3 Establish monitoring & reporting systems 10,000,000.00

Output 7 IEC and promotional material 150,000,000.00

Activity 7.1 Develop IEC materials (e.g., EEWIN roadmap)

Activity 7.2 Conduct road shows & advocacy campaigns (NG)

Activity 7.3 Conduct road shows & advocacy campaigns (LG)

Activity 7.4 Conduct capacity development seminars/trainings (NG)

Activity 7.5 Conduct capacity development seminars/trainings (LG)

2,000,000.00

Total Investment Requirement (estimated) 496,000,000.00

Monitoring and evaluation (5-year Roadmap only)

10,000,000.00

50,000,000.00

100,000,000.00

Goal/Outcome/Output/Activity

Enabling environment, capacity development, institutional linkages, Increased 

awareness and understanding, EEWIN included in infrastructure design & 

Immediate Short-Term Plan (5-year Roadmap)
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C. Survey Results 
 

Focus Technology Implementing 

Institution 

Remarks 

Municipal 

water supply  

 

Rainwater Harvesting  

 Store-recharge- draw 

(SRD) technique 

 

DPWH, Gawad 

Kalinga, Green 

Architecture 

Advocacy 

Philippines  

 

↑ Additional supply for 

secondary water use 

↑ Reduction in potable 

water consumption 

↓ Inconsistent water 

supply 

↓ Prone to algal & mold 

growth 

↓ Additional costs: 

 Power consumption 

 Dual pipe systems 

 Storage facility & 

pumps 

 

Membrane-based Water 

Treatment  

 Micofiltration and 

reverse osmosis 

MWSI ↑ Land area requirements 

is less than 

conventional water 

treatment needs 

↓ High investment capital 

 

Municipal 

water supply 

& flood 

management  

 

Rainwater Harvesting 

 Integrated Storm Water 

Management (ISWM) 

System  

 

DOST Region 7  

 
↑ Can address adverse 

impacts including urban 

flooding, diminished 

water quality, 

groundwater depletion 

and heat 

↑ Applicable in areas 

where rainfall is 

uniformly spread 

throughout the year 

 

Irrigation  

 

Rainwater Harvesting 

for Rain-fed Areas 

AMDP-CEAT 

under UPLB 
↑ Locally available 

construction materials 

& labor  

↑ Can augment irrigation 

requirements especially 

during dry season 

 

Small Water Impounding 

Projects (SWIPs) 

BSWM ↑ May not be affordable 

for small 

scale/individual farmers 

↓ No cost recovery 

↓ Deterioration of 

facilities as maintenance 

are still sought from NG  
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Small Reservoir 

Irrigation (SRIPs) 

NIA/DA ↑ Low capital investment 

↑ Quick-yielding effects 

↑ 952 farmers 

beneficiaries 

↓ No cost recovery 

↓ Lack of capacity among 

IAs 

 

Small Farm Reservoirs 

(SFRs)  

BSWM ↑ Low cost 

↓ Limited coverage 

(single farmer 

household) 

 

Wastewater 

Recycling  

 

Sequential Batch 

Reactor (SBR) 

SM Supermalls ↑ Gains from potable 

water use reduction  

↑ Can produce treated 

wastewater for toilet 

flushing, irrigation and 

cooling towers 

↑ Relatively uses less 

energy 

↑ Occupies less space 

↓ Requires technical 

expertise  

 

Anaerobic Baffled 

Reactor (ABR)  

Gawad Kalinga 

and MWCI  
↑ Locally available 

construction materials  

↑ Suitable for small 

communities, 

commercial and 

industrial compounds 

↑ Treated water can be 

used for landscape 

irrigation 

↑ May not be affordable 

for individual HHs 

↓ Processed water does 

not meet DENR effluent 

standards 

↓ Treated water is not 

advisable for use in 

irrigation of root crops, 

leafy vegetables & fruits 
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D. Focused Group Discussion (FGD) 

D.1. FGD on Rainwater Harvesting 
Date:  19 June 2012 

Venue:  NEDA-IS Conference Room 

Participants: Engr. Belinda I. Fajardo, Department of Public Works and 

Highways (DPWH) 

 Engr. Elmo Atillano, Department of Public Works and 

Highways (DPWH) 

 Arch. Miguel Guerrero, Green Architecture Advocacy 

Philippines (GAAP) 

 Engr. Yolanda D. Fiel, Metro Manila Development Authority 

(MMDA) 

 Engr. Ronel S. Pangan, University of the Philippines Los Baños 

– College of Engineering and Agro-Industrial Technology 

(UPLB-CEAT) 

 

 

A. General Comments 

 

1. Mr. Yñiguez reiterated that the purpose of the road map is to 

institutionalize EEWIN in the Philippines and to intensify the adoption 

of related technologies already being used in the country.  Ms. Lee 

likewise stated that rainwater harvesting is actually an old system but can 

be made new and innovative, thus stressing the importance of the roles 

of the technology experts in determining the design of applicable 

technology to maximize the value of water. 

 

2. Arch. Miguel Guerrero (GAAP)stressed that the framework should 

highlight the need to conserve water.  He mentioned that the framework 

may include the discussion on the current state of the hydrologic cycle, 

and the participation of some sectors in the disruption of the hydrologic 

cycle (e.g., participation of architects in the creation of the built 

environment utilize significant water supply, produce a lot of wastewater 

and increase runoff). 

 

B. Implementing EEWIN 

 

Government Efforts 

 

3. Engr. Yolanda D. Fiel (MMDA) stated that MMDA‟s program on urban 

retention basins is still at the conceptual/planning stage. According to 

her, a survey was conducted amongst local government units (LGUs) to 

identify 500m
2
 of watershed areas in 2010 for possible consideration.  

On this, Mr. Yñiguez inquired if the design concepts were already done. 

Ms. Fiel affirmed that the designs were already prepared for the planned 

underground rainwater collector facility with the upper portion to be 

designed as a park or playground. 
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4. Engr. Belinda D. Fajardo (DPWH) stated that, in compliance with 

Republic Act (RA) 6716 (An Act Providing for the Construction of 

Water Wells, Rainwater Collectors, Development of Springs and 

Rehabilitation of Existing Water Wells in all Barangays in the 

Philippines) and in accordance with the Department‟s Climate Change 

Adaptation Strategy, 582 units of Rainwater Collection Systems have 

been planned for installation by 2012.  Also, a total of 461 units (out of 

the total 582 units) have already been installed in different District 

Engineer‟s (DE) offices in different regions of the country (within the 

period2009 - April 2012).  Four (4) design prototypes of rainwater 

collectors were designed by the Bureau of Design (BOD) and installed in 

said DPWH DE offices: 

 

a) Reinforced Concrete Ground Storage Tank (permanent, corrosion-

free); 

b) Reinforced Steel Ground Storage Tank (semi-permanent, prone to 

corrosion); 

c) Plastic Container Tank (made of light material, movable and 

transferrable); and 

d) Reinforced Concrete Underground Cistern (permanent, corrosion-free). 

 

5. Engr. Fajardo also stated that there is a current Memorandum of 

Agreement (MoA) between DPWH and Department of Education 

(DepEd) regarding the installation of rainwater collector prototypes in 

public school buildings.  Engr. Elmo Atillano (DPWH) clarified that in 

the implementation of rainwater collectors in schools, DPWH‟s role is to 

provide the design, but the allocated budget in the purchase of materials 

and installation of the same is the responsibility of DepEd. 

 

6. Ms. Lee cited an experience in a project in Cebu, where there are two 

school sites that were used as potential demonstration sites, to help raise 

awareness.  She said that a similar situation was also done in Korea. 

 

Technical Considerations 

 

7. Arch. Guerrero noted that in the case of rainwater harvesting in the urban 

setting, most roofing systems do not have areas large enough to flush out 

and collect sufficient amount of rainwater. He also shared the issues and 

problems they encountered with the rainwater collection systems they 

had installed (i.e., underground single cistern tank): 

 

a) That a significant cost component is power consumption as pumping is 

required for these systems; 

b) That concrete, if used as the main material for the tank, is prone to 

algal and mold growth.  The water must therefore be treated with 

chlorine and must be movable between compartments.  An alternative 

design would be a 2-tank system where only one tank is used at a time, 

while the other tank undergoes maintenance/cleaning; 
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c) That rainwater collected may not be sufficient at all times, thus potable 

water (i.e., water from formal water service providers) may be needed 

to supplement the supply; and 

d) That additional costs may be incurred due to: 

– The required dual pipe system in the buildings (color-coded: green 

for recycled/non-potable, blue/white for potable); and 

– Additional water storage facilities (separate for potable and non-

potable). 

 

8. Arch. Guerrero also mentioned that there is a need to amend the National 

Building Code of the Philippines (initiated by the Philippine Regulatory 

Commission Board of Architecture) to further promote, and even 

require, green/ sustainable solutions be considered in building designs 

and specifications. 

 

Irrigation 

 

9. Engr. Ronel S. Pangan (UPLB-CEAT) said that the objective of their 

rainwater harvesting initiative was merely to supplement irrigation.  The 

project site was in Cebu for a rain-fed area where some farmers are 

constrained by the lack of water supply thus are limited to, at the most, 

one cropping.  By providing a collection and storage system, farmers 

could optimize rainwater use for irrigation purposes.  UPLB-CEAT is 

also considering drip irrigation systems to minimize water use and the 

promotion of high-value crop farming for higher profitability. He further 

suggested that it is best to diversify crops(e.g., alternating high-value 

crops) and methods (e.g., hydrophonics and drip irrigation) when using 

harvested rainwater. 

 

10. Mr. Yñiguez inquired on the degree of use of drip irrigation systems in 

the country recognizing the potential of such systems since the irrigation 

sector is considered a major consumer of water. On this, Engr. Pangan 

explained that many private entities have already started using said 

methodology. 

 

Prioritization 

 

11. Recognizing that rainfall distribution is uneven throughout the country 

and that this is a vital consideration for rainwater harvesting, Mr. 

Yñiguez recommended the coordination with the Philippine 

Atmospheric, Geophysical and Astrological Services Administration 

(PAG-ASA) on rainfall pattern distribution so as to determine optimal 

areas for the promotion of rainwater harvesting.  Ideally, the higher the 

rainfall in the area, the better to install the rainfall collector. Engr. 

Pangan also stated the need to establish a rainfall pattern database, which 

will help determine priority areas. 

 

12. Engr. Pangan also suggested the prioritization of areas and barangays 

that rely solely on artesian wells and locations with no piping systems 
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yet.  Mr. Yñiguez mentioned that rainwater harvesting systems could be 

greatly applicable in small island communities as well. 

 

C. Financial and Economic Issues 

 

13. Mr. Yñiguez noted the importance in determining the affordability and 

marketability of rainwater harvesting systems.  Relatedly, Ms. Lee 

inquired on financing of the DepEd and DPWH program on rainwater 

harvesting in public school buildings and if there are incentive 

mechanisms, among others, to facilitate the program.  Engr. Fajardo 

replied that based on the MOA, the DPWH participation would be 

limited to providing designs for the systems, however, funding, 

implementation and operation would solely be within the purview of 

DepEd. 

 

14. Further, considering the ongoing studies on costing and design initiated 

by GAAP, Ms. Roncesvalles (NEDA) inquired if said researches have 

delved into the economic side of urban rainwater harvesting (e.g., when 

would rainwater harvesting be economical and would there be a 

minimum number of occupants per building/structure for rainwater 

harvesting to be affordable).  Arch. Guerrero replied that, unfortunately, 

such information is not a concern of their research given that actual 

operations and maintenance of these systems are turned over to the 

owners upon completion of a project.  At the most, in terms of 

economics, they consider only the cost of water per liter in the project 

area. 

 

15. On using rainwater harvesting for irrigation, Mr. Yñiguez commented to 

Engr. Pangan on the affordability of these irrigation systems whether the 

farmers in the rural barangays can afford these kinds of systems.  If the 

initial cost of the system is high, then the best approach in considering 

the system may be looked upon at the long-term perspective.  

 

16. Ms. Lee cited foreign examples on cost/economics issues, e.g., a more 

eco-efficient house or building for sale in UK is generally more 

expensive.  She said that in these cases, the sellers are more financially 

rewarded when selling eco-efficient buildings, thus an incentive effect. 

Coming up with policy measures that link investment incentives with 

eco-efficiency is also important. Ms. Roncesvalles cautioned that such 

incentives could inadvertently become disincentives (e.g., increase in 

property value also results in increase in tax) thus should be considered 

accordingly. 

 

17. Mr. Yñiguez cited the example on privatization of the water supply 

sector. He recalled the time when there was a lot of resistance from labor 

groups, employees, and cause-oriented groups when it was implemented, 

but time passed and more utilities are now under management contracts, 

which run profitably due to incentives.   

 

D. The Situational Analysis 
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18. Arch. Guerrero noted that the perception of lack or abundance of water is 

very different in the urban and rural setting (urban population are much 

more affected with lack of water, while many of the rural population 

have access to various sources of water), hence the need for information 

dissemination.  

 

19. Ms. Lee stressed the need to find and highlight the gaps (what the 

country actually needs, what is currently being done, what are the 

stumbling blocks) at the economic level.  She said that the gap cannot be 

sealed at the individual level, and it can best be accomplished through 

collaborative efforts led by the national government.   

 

E. Various Suggestions 

 

20. Ms. Lee stressed the importance of government intervention, which is 

seen by investors as government commitment for long-term 

sustainability.  According to her, this will gain investor confidence.  She 

also suggested further cooperation with the private sector, e.g., working 

with GAAP on the design of the rainfall collectors.  

 

21. Arch. Guerrero shared some other technologies that may be studied in 

connection with eco-efficiency in water, such as engineered reed beds 

and decentralized wastewater treatment systems (DWTS). 

 

22. In addition, Arch. Guerrero also shared their concept of the “Sustainable 

Barangay.”  The idea, he said, is to start the spread of the idea of 

sustainability to the families, then at the barangay, then higher. Mr. 

Yñiguez agreed with the importance of educating the people, however, 

he stressed that in doing something on a big scale, you have to sell the 

idea first, and when the people are convinced, [the government] should 

be ready to tell the people what should be done, i.e., the road map should 

be ready to answer that. 

 

23. Engr. Pangan shared that the Department of Agriculture – Bureau of 

Agricultural Research (DA-BAR) is currently implementing a study on 

rain-fed agriculture, while UPLB-CEAT will be coming up with an 

integrated approach to rain-fed agriculture.  He also said that rainwater 

harvesting systems will be handy in rain-fed areas. 

D.2. FGD on Anaerobic Baffled Reactors (ABRs) and Sequencing Batch 
Reactors (SBRs) 
Date:  19 June 2012 

Venue:  NEDA-IS Conference Room 

Participants: Mr. Ryan Orillo, Maynilad Water Services, Inc. (MWSI) 

Mr. Benjamin C. Villa, Maynilad Water Services, Inc. (MWSI) 

Mr. Jerome Silla, Maynilad Water Services, Inc. (MWSI) 

Mr. Ones Almario, Manila Water Company, Inc. (MWCI) 

Mr. Danilo A. Ornedo, GawadKalinga (GK) 

Mr. N. Dumdum, GawadKalinga (GK) 
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A. Applied EEWIN technologies/practices 

 

Anaerobic Baffled Reactors (ABRs) and Sequencing Batch Reactors 

(SBRs) 

 

1. Gawad Kalinga (GK), according to Mr. Danilo A. Ornedo, uses ABR 

instead of septic tanks and the treated water is used for irrigation 

purposes for the farms.  For the areas where septic tanks are already 

constructed, provisions for conversion to ABR are still available.  To this 

date all 17 sites (with approximately 60 to 100 houses or units per site) 

in Quezon and a project in Iligan currently use ABRs.  Mr. Yñiguez 

asked Mr. Ornedo if the effluents treated by ABR are within DENR 

standards.  However, Mr. Ornedo could not confirm this. 

 

2. Mr. Cirilo Almario III (MWCI) said that it is possible that GK‟s treated 

effluents are not within the DENR standards, because even the most 

efficient ABR would only achieve a maximum 60% pollutant removal, 

which is also experienced by MWCI.  For this reason, MWCI effluents 

treated using ABR are further treated by MWSI instead of directly being 

discharged of in creeks. Though, Mr. Ornedo explained that they use 

other technologies as well (e.g., reed bed). 

 

3. For MWCI, Mr. Almario shared that an ABR facility is installed in 

Estero de Paco in Manila.  However, MWCI is not operating any SBR 

yet, but two are currently programmed, a 75 MLD facility to be located 

near the Libingan ng mga Bayani and a 100 MLD facility to be located 

in Marikina. On the other hand, Mr. Ryan Orillo shared that for MWSI 

three (3) SBRs with capacities of 600-10,000 million liters per day 

(MLD) are currently under construction. 

 

4. In addition, Mr. Almario informed that the SBR is an activated sludge 

technology that, most of the time, is patented by the supplier/contractor 

which may be the case with SM Malls and their use of ESTI technology. 

However, while there are different patents and designs, the basic concept 

and tools are the same.  He also mentioned that SBRs are very common 

in establishments that are required to treat their wastewater, primarily 

because of its compactness. 

 

5. Mr. Yñiguez inquired if SBRs are applicable for condominiums. On this, 

both Mr. Almario and Mr. Orillo agreed that new establishments are 

most likely using SBRs and possibly other newly emerging technologies 

(e.g., membrane- photobioreactor [MPBR]).  These may be more 

compact but also expensive. 

 

Rainwater Harvesting 

 

6. Mr. Ornedo also confirmed the application of rainwater harvesting in GK 

communities.  He further provided the specifications and basic design of 
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the GK system which is composed of an approximately 52-drum 

capacity underground storage tank usually placed below the 

multipurpose hall.  It also employs a pump to retrieve the water from the 

tank, while gravel and sand filters are used as filter material.  The 

harvested rainwater is typically used to water plants. 

 

7. Mr. Ornedo also shared that GK might explore other eco-efficient 

technologies on catching surface water runoffs. 

 

Water recycling and reuse 

 

8. Mr. Almario cited MWCI‟s pilot project in the provision of recycled 

water at the University of the Philippines (UP) Technohub.  Recycled 

water here is used for the fountains, lagoon and to water plants and 

lawns. 

 

9. He added that MWCI also uses recycled water in their own facilities 

(e.g. recycled water for flushing and cleaning the grounds and equipment 

within their STPs).  However, extending the service to its customers was 

put on hold due to risks and limited control on the actual use of recycled 

water by its customers (e.g., health and safety risks, human contact with 

water from the fountains at the UP-Technohub, etc.). 

 

10. Given the constraints mentioned, Mr. Yñiguez then clarified as to where 

the effluents from the UP-STP are disposed of.  Mr. Almario responded 

that, per the Memorandum of Agreement (MoA) between UP and 

MWCI, the effluents should go to the UP Lagoon, but MWCI has also 

discontinued this practice.  In the meantime, MWCI is currently 

discussing the issue and possible provision of safe recycled water to the 

Technohub and lagoon. 

 

11. For MWSI, Mr. Orillo shared that it currently supplies 4,500 cubic 

meters per day (m3/d) of treated effluent to a golf course inside Ayala 

Alabang for irrigation purposes. 

12.  

13. Mr. Almario cautioned GK on the use of ABR-treated wastewater on 

irrigation.  He said that the use of this recycled water on plants, 

especially on root crops, is not advisable given the limited treatment 

provided.  Mr. Ornedo verified that recycled water is used only on the 

soil and it is not sprayed directly on the plants. He also affirmed that they 

do not use recycled water on root crop plants. 

 

14. Mr. Almario stressed, that it is likewise important to be careful with 

SBR-treated wastewater.  He cited studies in the United States and 

Australia where it was determined that the temperature of piping systems 

in cooling towers are conducive to the growth/build-up of a certain 

bacteria that is present in wastewater, thus a zero coliform tolerance 

level is required.  Otherwise, bacteria can multiply and spread via mist 

droplets which could then be inhaled by people and lead to death.  In 
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addition, Mr. Orillo cited risks from skin contact during flushing and 

handling of recycled wastewater. 

 

Reverse Osmosis and microfiltration 

 

15. Mr. Orillo shared that, as a short-term measure, MWSI is tapping the 

Laguna Lake tosupply100 million liters per day (MLD) of water to their 

southern concession area.  The challenge however is treating the Class C 

water (classified for aquaculture and industrial water supply, but not for 

domestic use) from the Laguna Lake.  In order to ensure potability of the 

water, MWSI uses a combined technology of microfiltration and reverse 

osmosis in the Putatan Water Treatment Plant (an SBR plant). 

 

16. According to Mr. Jerome Silla (MWSI),the unpredictability of the 

Lake‟s water quality is an added challenge in the treatment process.  

Thus, constant laboratory monitoring of the physical, chemical, 

microbiological and biological aspects of the water is undertaken to 

achieve 100 percent potability.  Extensive research on cost-effective 

measures is also a continuous activity.   

 

B. Recommendations for the implementation of EEWIN 

 

Optimizing rainwater in lieu of groundwater 

 

17. Mr. Almario opined that water districts (WDs) should consider the 

option of utilizing other water resources other than groundwater.  He 

further cited the case in Australia, where large reservoirs and rainwater 

harvesting techniques including water storage, treatment and distribution 

are used.  He said that this system is applicable in the Philippines with its 

high rainfall patterns. 

 

Promoting the use of conventional sewage treatment plants (STP) where 

land is available 

 

18. Mr. Almario said that one of the best treatment technologies that can be 

used in terms of economy and ease of operations is still the conventional 

activated sludge treatment system, which uses quite a large [area] 

footprint as compared with the compactness of SBRs.  Mr. Yñiguez 

supplemented that this (i.e., getting space in the cities) was indeed one of 

the issues under the former Water Districts Development Project 

(WDDP) for big cities like Cagayan de Oro and Davao. 

 

19. Mr. Orillo also added thatMWSI would have actually preferred the 

conventional activated sludge facility (due to cost-efficient technology, 

low operation cost) however, congestion in Metro Manila has prevented 

them from doing so, hence they opted for an SBR instead. 
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Reducing energy consumption 

 

20. Mr. Yñiguez suggested improving the efficiency of pumping systems.  

He mentioned that various pumps are already available with variable 

speed motors, among others.  This is important as Mr. Almario stressed 

that the Philippines has high power rates, probably one of the highest in 

the world, and that it actually limits the various technologies that could 

be tapped.  He cited MWSI‟s use of reverse osmosis as power-intensive, 

thus expensive to operate.  He also cited the case of Dubai, which also 

uses power-intensive technologies, but since cost of energy is cheaper, 

operational costs are not too expensive. 

 

21. Mr. Almario said that another way is to be energy-efficient.  Harnessing 

the waste from the STP and converting it to energy by producing biofuel 

is an option. He said that they are currently conducting researches on 

energy-neutral facilities and ways to convert waste to energy so that they 

can make their facility more energy self-sufficient in the future, then 

they can make use of more energy-intensive equipment that are more 

quality-efficient. 

 

Development of controls on the reuse of treated wastewater 

 

22. Mr. Almario commented that, in general, there is a need for very good 

policies in terms of the use of recycled wastewater before actually 

promoting its reuse, which Mr. Yñiguez admits that the Philippines 

presently does not have.  Mr. Almario adds that US Environment 

Protection Agency (USEPA) has very strict standards on it, e.g., USEPA 

guidelines state that depending on effluent parameters, the effluent 

should be used only in non-contact instances. Mr. Yñiguez then 

pondered as to which agency should be the regulator of the recycled 

water, since no one is currently in charge of doing the particular work. 

 

23. Mr. Almario shared that they are currently in discussion with MWSS on 

the preparation of the reuse policy.  A reuse policy paper is already 

drafted and is currently being reviewed by MWSS. 

 

Government intervention is needed 

 

24. Mr. Almario suggested government subsidy, or customer subsidy 

(charging to other customers even though the actual beneficiary for the 

reuse water is only UP-Technohub), though he admitted customer 

subsidy would have an effect on their water tariffs.  Mr. Yñiguez said 

that subsidy is generally not a good model, and it would not work for the 

small water utilities, especially those serving purely domestic 

households. 

 

25. Furthermore, Mr. Almario raised that for LGUs to invest in [EEWIN] 

technologies, especially in wastewater treatment and reuse, intervention 

from the National Government (e.g., subsidies) may be necessary as 

LGUs are only mandated to treat their wastewater and comply with 
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DENR standards.  Ms. Lee then suggested a certain reward and penalty 

system as an approach to encourage LGUs to invest in and implement 

these technologies. 

 

Coordination and advocacy Requirements 

 

26. Ms. Lee suggested the improvement of coordination between the 

implementing government agencies, or better governance mechanisms.  

In relation to this, Mr. Domingo shared the current government attempt 

in the establishment of a water superbody, an agency to oversee all 

water-related matters, to address the fragmented governance on the water 

sector. 

 

27. Ms. Lee suggested that a clear explanation to the stakeholders may be 

needed so that they will be able to understand the beneficial impact that 

these technologies can have in the long term.  Mr. Domingo added that 

NEDA has already prepared a Terms of Reference (TOR) for a study on 

how to quantify the economic benefits of EEWIN technologies, and it is 

intended to be added as an annex to the road map.  This is to make the 

technologies more marketable for the implementing groups by making 

them easy to understand the benefits that they can reap from these 

technologies. 

 

C. Possible constraints in the implementation of EEWIN technologies 

 

Economics of EEWIN adoption 

 

28. Mr. Almario said that based on MWCI‟s experience, the central 

distribution of recycled water may not be economical in large service 

areas.  It is, however, best used within a facility, compound, or a very 

small community. 

 

29. Given capital and operation costs, Mr. Almario also predicts that SBRs 

may not be economical for small rural towns and communities with 

fewer capacities.  In lieu of this, Mr. Yñiguez inquired if conventional 

technologies would be more appropriate for water districts with 

accessible land area.  Mr. Almario suggested the oldest type of treatment 

which is the lagoon would still be best. 

 

30. Mr. Almario stressed that the major barrier in adopting these 

technologies is the cost.  Mr. Domingo shared that currently there is an 

option for loaning the funds from a donor to finance the purchase of 

equipment.  The problem lies with the replacement cost for spare parts, 

which, more often than not, have to be sourced abroad (i.e., parts not 

locally available) which then translates to a sustainability issue for the 

procuring entity in terms of operation and maintenance. Mr. Almario 

said that it is not a big issue for MWCI since they can actually control 

where they can source their equipment and ensure its quality, but this 

might be an issue for the water districts. 
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31. Even the cost of recycled water could prove to be non-viable based on 

the experience of MWCI in their UP-Technohub pilot project as 

explained by Mr. Almario.  Their initial computations resulted in a rate 

less than half their potable water tariff, but during the actual operation, 

taking into account additional expenses incurred (from pumping, 

extensive filtration, and increasing treatment capacity of the STP), the 

actual rate turned out to be even more expensive than their potable water 

tariff. 

 

32. Mr. Domingo agreed that inadvertent increase in operation costs due to 

high power consumption (treatment process and pump use) is possible, 

citing the DOST7 rainwater harvesting project in Cebu. Mr. Yñiguez 

also added that power cost in electric cooperatives (provincial) is much 

higher than Meralco rates in Metro Manila. Mr. Domingo then asked Mr. 

Ornedo if the same was experienced by GK.  Unfortunately, however, 

Mr. Ornedo admitted that they do not monitor actual cost efficiencies of 

their systems. 

 

Connection constraints 

 

33. Mr. Orillo said that by the end of their concession period, which is by 

2037, they aim for 100 percent septage treatment, possibly along with 

desludging of the septic tanks.  Mr. Yñiguez commented that this is a big 

challenge for MWSI, because of the possible clogging issues in septage 

connections. Mr. Villa also mentioned the possible construction 

constraints, since they should implement the connection of all the 

households under their concessionaire area to the septage system. 

 

Limited Private Sector Participation 

 

34. Mr. Yñiguez commented on the potential of the involvement of the 

private sector in the application of EEWIN.  However, potentials for 

private sector participation outside Metro Manila remain vague.  He 

cited the irrigation sector, where it seems private sector does not want to 

touch upon, since the mindset is that spending on it is the responsibility 

of the government. 

 

Lack of platforms for information sharing and sector discussion 

 

35. Ms. Lee asked if there is a possibility for a regional cooperation or 

regional dialogues.  Mr. Yñiguez then asked the participants first on the 

sectoral cooperation between all those involved in the wastewater sector, 

and the participants replied that while the two Metro Manila 

concessionaires are in communication and cooperation with each other, 

such communication is not done with the rest (e.g. water districts, etc.). 

Mr. Yñiguez then commented on Ms. Lee‟s query, stating that while 

regional cooperation is good to consider, there is the issue as to who 

shall be the key people to participate in the suggested regional dialogues. 
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Lack of monitoring and evaluation 

 

36. Mr. Yñiguez inquired on the performance of the ABRs in the GK sites in 

terms of operations and efficiency for possible use as demonstration 

examples [of EEWIN applicability and propagation] in human 

settlements.  He stressed that to institutionalize these [EEWIN systems], 

the pilot projects have to be actually working.  Also, in terms of 

efficiencies, it should not just be on the design and construction, but also 

on operations and maintenance. 

 

Issues on standards 

 

37. Mr. Orillo stated that one of the challenges that MWSI is currently 

facing is the anticipated release of new standards.  With the new General 

Effluents Standards nutrients in the water would have to be removed, 

among others. 

 

D. Others 

 

Planning and development 

 

38. Ms. Lee inquired if water-sensitive urban design (WSUD) is being 

considered in wastewater management in the Philippines.  She further 

explained that WSUD is a deep-level integration of planning and design 

of urban structures like roads, pavements, households, etc.  Mr. Yñiguez 

replied that WSUD is unlikely being considered by the LGUs in their 

planning since i) LGUs do not have control over all urban structures, 

with some being built by private sector; ii) Metro Manila has 17 cities, 

with each one doing its own developmental planning; and iii) many of 

these infrastructure have been in place for a while. 

 

E. Concluding Statements 

 

39. Ms. Lee recommended that while the plan is to develop a five-year road 

map, it must address short-term, medium-term, and long-term issues.  

And in the aspects of the technologies, the capacity, information 

campaign and education must be included in the strategy, and also the 

legal and regulatory measures, institutional and governance measures, 

how to utilize the economic instruments, demand side, financing, and 

also how to leverage the political commitment (who are the key 

stakeholders, who can leverage the power, and who can be an alliance).  

All these multidimensional aspects should be taken into account in the 

preparation of the road map. 

 

40. Mr. Yñiguez stressed that the preparation of EEWIN roadmap would 

involve a continuous study.  He noted that the pilot projects of the 

participants are actually already part of that study, and the same only 

need further monitoring, critical evaluation, and recognizing the gaps to 

make these technologies more eco-efficient. 
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41. Mr. Yñiguez sees that the technology is available, experience [on the use 

of the technology] is enough, but the cost and benefit is something to be 

further monitored, and exploration on additional technologies should be 

studied as well. 

 

42. Ms. Lee observed in the discussions that the big challenge is the cost 

implication of these technologies (i.e. the developers might end up 

spending higher costs than the benefit that they can yield).  She stressed 

on the importance of being able to tilt the balance and make these new 

technologies commercially and financially viable options.  She observed 

that tilting the balance may not happen as long as the current pricing 

mechanism is in place.  She suggested of being able to think of a way to 

address the issue of the price of the treated water vis-à-vis other 

alternative options.  She said that one way to go about the issue is to 

make clear standards, guidelines and targets.  The government should 

make a certain statement that by a certain timeframe (i.e., an “x” amount 

of water used should be treated through “x” technology and controlled 

by certain quality standards), and that this should be religiously 

monitored.  A “Push-and-pull” factor is also needed.  If the right pricing 

mechanism cannot be directly addressed, targets must be clearly set and 

rewards and punishment should be provided. Incentives may be given to 

those who contribute to the target and standards should be reflected on 

the price of the property or facility, so that the investor may also reap 

from the benefits of going “green.” 

 

43. Finally, Ms. Lee said that in designing [eco-efficient] infrastructures, the 

mindset has to be 30-50 years ahead, taking into consideration future 

effects of climate change on rainfall and precipitation.  Projections in 

population growth, and pace of both urbanization and industrialization 

should also be considered, as well as projective expectations of the 

people on their quality of life in the future.  With increasing 

development, people will proportionately have higher expectations, i.e. 

better quality, better kind of living environment, community and 

lifestyle.  If talking about expensive technology does not make sense in 

the current economy, try to be ambitious and think of building a proper 

set-up from the beginning, to make sure of better quality water provision 

in the long-term instead.  If poorly designed, short-term measures are 

done, then later retrofitting or demolishing to build a new one, the 

overall result costs more.  

 

D.3. FGD on Small Water Impounding Projects (SWIP) 
Date:  19 June 2012 

Venue:  NEDA-IS Conference Room 

Participants: Milo M. Landicho, National Irrigation Administration (NIA) 

 Dolores M. Hipolito, Department of Public Works and 

Highways - Flood Control and Sabo Engineering Center 

(DPWH-FCSEC) 

 Diosdado Manalus, Bureau of Soils and Water Management 

(BSWM) 
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 Kim Paulo Quizon, Philippine Green Building Council 

(PhilGBC) 

 

 

A. Agency Roles and Projects Being Implemented 

 

1. Mr. Kim Paulo Quizon (PhilGBC) stated that their organization 

promotes the exchange of knowledge for greener building by conducting 

events, seminars and talks about green building. Their members include 

designers, contractors, property developers, manufacturers and suppliers. 

 

2. Ms. Dolores Hipolito (DPWH) shared that DPWH is well aware of the 

EEWIN concept and pointed out that it was already included in the 2011-

2016 Philippine Development Plan (PDP). She also added that in 2011, 

Secretary Singson initiated an Integrated Water Resources Management 

(IWRM) approach by linking flood management with other relevant 

water projects. She mentioned that in the 140 critical watersheds that 

NIA has identified, DPWH will put up flood control structures in the 

identified flood prone areas to compliment the irrigation projects. She 

also cited the coordination of the DPWH with BSWM in building SWIP 

systems that not only provides water supply but also functions as flood 

control structures. She then informed the group that in the current master 

plans and feasibility studies of local river basins, climate change 

adaptation, disaster risk reduction management and EEWIN should be 

included as much as possible. 

 

3. Mr. Diosdado Manalus (BSWM) explained that for their small scale 

irrigation projects, BSWM provides the design for the small water 

impounding dams and small farm reservoirs. It also provides a 

PhP20,000 subsidy to Small Farm Reservoirs (SFR) projects.  He added 

that their responsibility with these SWIP projects includes the planning, 

implementation, monitoring and evaluation of said projects.  For these, 

and in accordance to climate change adaptation, the Bureau adopts a 50-

year return period instead of 25-year return period in designing SWIP 

projects.  He also pointed out that the BSWM undertakes hydrological 

modeling and river analysis. 

 

4. Mr. Milo Landicho (NIA) stated that NIA has plans to transfer the 

responsibility of operating and maintaining the irrigation systems to 

Irrigators Associations (IAs). He said that this can be done by increasing 

their capacity to manage said systems and by training them in business 

administration so that the farmers would learn the importance of cost 

recovery and proper management of their finances.  

 

B. Role of Local Government Units (LGUs) 

 

5. Mr. Manalus said that the projects of BSWM are in line with the Local 

Government Code, and projects are implemented by LGUs themselves. 

The funds are transferred to the LGUs and they hire local contractors to 

build the project, while BSWM provides technical assistance.  
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6. Ms. Hipolito pointed out that regarding maintenance of flood control 

structures, LGUs are given more responsibility in accordance to the 

Local Government Code, thus, DPWH-led projects are turned-over to the 

LGUs for operation and maintenance.  She also stated that the LGUs 

should also implement the recommendations given in the studies done in 

their area. 

 

C. Problems Being Faced in the Water Sector 

 

Agency Problems 

 

7. Ms. Hipolito stated that a problem that they are experiencing is that 

LGUs fall short in providing enough budget for maintaining the flood 

structures that DPWH constructs.  As a solution, she said that DPWH has 

committed to put more maintenance funds for big projects, as well as, 

some small scale flood control projects. Other concerns of Ms. Dolores 

Hipolito are regarding the political boundaries which she said should not 

be applicable when talking about water resources.  

 

8. As for BSWM, Mr. Manalus stated that their problem is in monitoring 

and evaluating their small scale projects and that only the big ones are 

being monitored regularly. Mr. Yñiguez cited that a monitoring system at 

the LGU level is being developed, and he suggested that a similar track 

be adopted to monitor SWIPs. 

 

9. Mr. Landicho stated that, for NIA, the transferring the operation and 

maintenance responsibility to IAs is impeded by the lack of capacity 

among said groups and the poor condition (i.e., deteriorated) of some 

irrigation canals, which jeopardizes sustainability of the plan.  

Furthermore, he adds that one of the major problems of NIA is the low 

irrigation service fee collection which is only at 50 percent.  

 

Declining Enrollees for Agricultural-Related Courses 

 

10. Mr. Landicho pointed out that there is a declining number of enrolments 

in Agricultural Engineering and other agricultural-related courses, which 

are important in irrigation and SWIP projects especially in monitoring 

and evaluation.  

 

11. Ms. Hipolito agreed that there is a mismatch with the requirement and 

the enrollees of agricultural-related courses. In this regard she shared that 

the strategy of DPWH to address this problem is by developing a 

cadetship program, where new employees of the department undergoes a 

training program before assuming actual department duties. She 

suggested that this should be adopted by NIA and BSWM to promote the 

agricultural engineering profession. 

 

12. With regards to the issue of having few hydrologists in the Philippines, 

Mr. Yñiguez suggested that short courses for hydrology should be done 
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for capacity development. He also stated that BSWM, DPWH and NIA 

could help in constructing the short course designs for their employees 

so that there would still be continuous education while working. 

 

13. To respond to Mr. Yñiguez‟ suggestion, Mr. Landicho and Ms. Hipolito 

both pointed out that depending on the availability of funds, their 

respective agencies can design appropriate training and capacity building 

programs for the staff. 

 

D. Other Concerns 

 

14. Mr. Yñiguez suggested that the designs of the structures should be based 

on scientific approaches supported with proper data. In addition, he 

mentioned that pilot studies should be conducted to convince the people 

of the success of a project, along with that proper evaluation with 

figures, and data as proof to show the people. He also said that if there is 

plan for expansion, demonstration projects can be done to show people 

how a project works. He also suggested that there should be an initial 

benchmarking so that proper evaluation can be made, as well as the 

conduct of cost-benefit analysis in evaluating projects. 

 

15. In support to the suggestion of Mr. Yñiguez, Ms. Lee said that there 

should be reliable data and hard facts so that people will be convinced 

that they should start acting now.  In addition, she further said that there 

should be economic computations based on reliable data to give people a 

clear view on how much economic loss the country is experiencing every 

year that EEWIN is not implemented as well as the economic benefits it 

could gain if it is implemented.  She also stated that there should be a 

proper accounting system to generate reliable data to be used for studies. 

 

16. Moreover, Ms. Lee recommended that the initial step must be identifying 

key problems related to the applicability of the EEWIN and the causes of 

the problems that the government is already facing.  She also suggested 

that possible government policies that could address the identified issues 

be formulated. Regarding low availability of budget from the 

government, a more viable financing mechanism should also be included 

in the roadmap. 

 

17. Another concern that Ms. Lee pointed out is the governance issue that 

could be addressed by building the capacity of the governing bodies. She 

further stressed the need for an incentive and penalty approach and a 

rating system for the managing bodies to show that the government is 

giving importance to the issues concerning eco-efficiency and to 

motivate the governing bodies to work harder and to prioritize the 

EEWIN approach. 

 

18. Regarding the water conservation issues of agriculture in the Philippines, 

Ms. Roncesvalles inquired about the measures that DA is undertaking to 

conserve water particularly on the methods being implemented by DA to 
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control the use of water and on capacity development programs for the 

adoption of eco-efficient technologies. 
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E. Stakeholder Workshop Highlights 
Date:  20 July 2012 

Venue:  Astoria Plaza 

 

 

Plenary Session Highlights 
 

EEWIN as a guiding principle 

1. On EEWIN‟s relation to Executive Order (EO) 62 Transferring the Local Water 

Utilities Administration (LWUA) from the Department of Health (DOH) to the 

Department of Public Works and Highways (DPWH), series of2011, which states 

the need for a master plan for the water sector, Mr. Christopher Ilagan (MWCI) 

opined that EEWIN may be more of a guiding principle as to how to develop this 

master plan in an economically and ecological way.  He noted that the cited 

international examples for EEWIN were all master-planned. He also opined that 

the Philippines has already prepared numerous roadmaps which should be 

eventually integrated into one master plan and program that would move the 

sector forward.  He further noted that EEWIN may also be a guiding principle in 

the creation of the proposed water management office, so that it is already 

streamlined in the office‟s future activities. Mr. Domingo replied that the intention 

to increase awareness on the EEWIN concepts and principles as well as 

integrating the concept in all developmental phases of water sector projects and 

programs.  He also concurred with EEWIN, as part of the integrated water 

resources management (IWRM) approach, as being a guiding principle in the 

formulation/development of the apex body for the sector. 

 

Additional Studies related to EEWIN 

2. Ms. Emma Quicho (IRRI) shared IRRI‟s research in collaboration with the 

National Irrigation Administration (NIA) and PhilRice on the development of 

alternate wetting and drying for the rice growing farmers. She further added that 

upscaling and dissemination of said activity started in 2005. In 2009, former 

Department of Agriculture Secretary Arthur Yap signed an Administrative Order 

(AO)adopting alternate wetting and drying, or controlled irrigation system in the 

country.  So far, it is being implemented in the entire Philippines, and basing on 

feedback from farmers, water reaches faster from upstream to downstream lands.  

While crop yield is still the same, however, less water is used, with lower 

operational costs for pump irrigation systems.  Capacity building is also provided 

to farmers, with the assistance of NIA regional and provincial offices as well as 

PhilRice. 

 

3. Ms. Quicho also shared IRRI‟s ongoing study in collaboration with ADB on 

volumetric pricing of water for irrigation systems, which was piloted in Bohol. 

Volumetric pricing, according to Mr. Yñiguez, is one step in moving towards eco-

efficiency in irrigation since losses in unaccounted-for-water (UFW) cannot be 

determined unless measured by actual volume instead of the current per hectare 

pricing. 

 

4. Mr. Eugene Diaz (DENR-RBCO) also cited the constructed artificial wetland in 

Bayawan as a good example of an EEWIN technology and a highly possible 

candidate for replication. 
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On the Vision and Targets 

5. Mr. Barsenio Mayor, Jr. (DPWH-RWS/CARP) shared that an international 

conference in Kyoto dealing with future water supply, hydropower, agriculture, 

etc., it was identified that flood mitigation structures can be harnessed as water 

storages.  He suggested that the EEWIN roadmap may also cover the concept of 

multiple use of water.  Thus, he suggested improving the vision of the roadmap by 

relating it to the development of water storage facilities (i.e., “Attaining efficient 

and sustainable water resources management in the Philippines within the next 25 

years by development of water storage facilities.”) 

 

On Strategic Planning and Policy Direction 

6. Mr. Ronnie Sargento (DOE) inquired as to how institutional linkages shall be 

enhanced, whether it shall be by harmonization, decentralization, or some other 

means.  Mr. Cesar Yñiguez reminded that not all those involved in the EEWIN (as 

enumerated in the draft Roadmap) will actually be hands-on in doing the 

activities.  There is, however, a need for support and assistance between the 

parties involved, and that their job is to ensure priority on EEWIN, especially on 

the agencies involved per subsector. 

 

Comments and Suggestions on the Action Plans 

7. Ms. Susan Abaño (NWRB) suggested that the enabling mechanism should be 

discussed for the action plan. 

 

8. Mr. Sargento inquired on the development of incentive mechanisms by 2016 given 

that it may need a law to support it.  Mr. Domingo replied that the coverage of the 

immediate action plan refers to the studies that shall be conducted to support the 

formulation of said law.  Further actions to be undertaken will depend on the 

conduct of said studies. The need for further studies was also confirmed by Mr. 

Yñiguez. 

 

9. Mr. Diaz suggested on starting capacity building activities as soon as possible.  He 

also recommended local government units (LGUs) as priority beneficiaries, as 

well as the development of a manual for the same to easily impart the importance 

of EEWIN. Mr. Yñiguez stressed the need for engaging the LGUs, since they 

should are also responsible in the planning, assessment, and monitoring, thus their 

capacity should be developed. 

 

Possible Hindrances in Implementation 

10. Mr. Sergio Villafuerte (NPC) cautioned on defining specific requirements in the 

strategic roadmap which might be costly and thus become a hindrance in 

implementation.  He also noted some cases of legislation being implemented 

despite the lack of a roadmap, citing PD 1586 or the Philippine Environmental 

Impact Assessment (EIA) System as an example. He asked, as an example, how 

situations will be handled/addressedif a system is already implemented 

somewhere else prior to the roadmap‟s release and it apparently fails to comply 

with the requirements specified in the roadmap.  Mr. Yñiguez reminded that the 

preparation of the roadmap is based on what is actually being done already, and 

that leeway will still be given to the agencies in their implementation.  Subsequent 
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activities shall also involve institutional integration, scaling up, and impact 

assessment of these systems. 

 

11. On the sustainability of the program, Mr. Maximo Peralta (PAGASA) inquired on 

the support that will be needed from the national government.  He cited NIA‟s 

experience with installation of water impounding structures in some locations 

which was not sustained after construction and turnover to irrigators.  Mr. Yñiguez 

stressed the need to conduct further studies particularly on benchmarking and on 

institutional factors.  Another way to address sustainability is in promoting a sense 

of community participation at the ground level that will eventually be utilizing 

these technologies, e.g., farmer communities/associations. 

 

12. Mr. Victor Delgado (NPC) raised various points including: (a) absence of updated 

water resources data;(b) necessary enforcement and regulation measures 

especially on the private sector; and (c) funding.  He stressed the importance of 

these points as necessary in the creation, function and implementation of EEWIN 

measures by the proposed water superbody. Ms. Susan Abaño (NWRB) further 

said that the current budget and personnel of the National Water Resources Board 

(NWRB) is very limited, and that the raised issues may hopefully be covered by 

strengthening the proposed water superbody.  On enforcement, presently there are 

Memorandum of Agreements (MOAs) with LGUs on monitoring as well as 

deputization of programs but said move is still inadequate. 

 

Water Supply and Sanitation (WSS)Group Discussion Highlights 

 

Issues Regarding Best Practices and Existing Projects 

13. It was agreed that the concept is not something new for the implementing agencies 

and most of the agencies are already adapting eco-efficiency to their projects. It 

was, however, recommended that there should be a consolidation among the 

efforts of the implementing agencies regarding their projects on water.  

14. It was recommended that best practices already being implemented be well-

consolidated and documented to serve as a guide for the users of the roadmap. It 

was also stated that there should be a body to oversee the consolidation of the said 

practices and projects. 

15. For a way of monitoring and measuring the amount of water that is being supplied 

by concessionaires and other suppliers, water footprinting was advised. 

Information Dissemination  

16. There should be a national advocacy to let everyone be informed about EEWIN. 

Before the Education, Information Campaign (EIC) on the EEWIN concept, it was 

suggested that there should first be a campaign that would show the consumers the 

importance of optimal water use as well as conservation. 

17. The use of social media was also recommended for easier dissemination of 

information regarding EEWIN. 

 

Ways for the Private Sector to Implement EEWIN 
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18. To convince private sector in adopting EEWIN principles, it was recommended 

that it be effectively done by the national government. 

19. Also, it was stressed that incentive mechanisms would be needed for the industries 

to comply with EEWIN principles including market-based incentives.. 

Comments Regarding the Vision 

20. It was recommended that there should be a criteria or standard on how efficiency 

would be measured. It was also mentioned that there should be a baseline to be 

able to have an assessment for efficiency. 

21. While it is agreed that focus on water resources management is important, it was 

suggested that resources and inputs to achieve the objective should also be 

incorporated in the vision. 

22. It was commented that the vision was interpreted as pertaining to integrated water 

resources management (IWRM) and not to EEWIN. 

Wastewater 

23. Before implementation of any technology, it was recommended that there be an 

assessment on the current situation of wastewater in the Philippines. In addition, it 

was proposed that a specific needs assessment be done to be able to identify the 

appropriate technology to be implemented in a certain area. 

24. With regards to the technologies to be applied for wastewater, it was advised that 

there be a shortlisting of the available wastewater technologies, concentrating on 

the small technologies which can be easily implemented.  It was also suggested 

that inputs from the DOST be solicited particularly, in possibly identifying more 

effective technologies. 

25. It was also recommended that a monitoring scheme for wastewater be included in 

the roadmap. 

Water Supply 

26. It was shared that the US has integrated EEWIN in there building code, requiring 

buildings to have catch basins alongside structures to be built. 

27. On rainwater harvesting, the group raised the concern about the possible amount 

of rainwater collected vis-à-vis the actual demand of the consumers. 

Immediate Action Plan 

28. It was stated that the Department of the Interior and Local Government (DILG) 

toolbox would be ready as early as 2013 which can be utilized to promote 

EEWIN. 

29. It was advised that the institutional arrangement should be done as early as 2013 

and should come together with the platform. 

30. The updating of information was recommended to start as early as 2013 and 

should be a continuous effort. 

 

 

Other Concerns 
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31. The group recommended that the approach to EEWIN should be scientific and 

that the data should first be available to the implementing agencies and local 

government units (LGUs). 

32. The essential components of the management system should be identified in the 

roadmap. Along with this, a study of how the EEWIN concept would be integrated 

in the government system is requested. 

33. With regards with the existing laws and policies regarding water and the 

environment, it was advised that there be a reconciliation of the laws and policies 

in the water resources sector. 

34. Regarding funds, there was a concern on how the funds from the Climate Change 

Commission (CCC) could be tapped by the agencies and LGUs in support of the 

EEWIN to be implemented. 

35. To incorporate a plan to facilitate behavioral change on the part of consumers of 

water aside from the advocacy of EEWIN concept was recommended. 

36. It was also suggested that the roadmap include a plan for agency/LGU 

coordination in implementing EEWIN. 

37. An analysis of the linkages of the EEWIN roadmap with the other water resources 

sector roadmaps was also recommended. Also, it was suggested that the EEWIN 

be done by the proposed National Water Resources Management Office 

(NWRMO). 

38. It was also stated that the Department of Environment and Natural Resources 

(DENR) has an existing environmental impact assessment (EIA) system where the 

EEWIN concept could be integrated. In addition to this, infrastructure projects, as 

suggested, should also be tested for ecological and economic efficiency. However, 

it was also raised that the EIA/environmental compliance certificate (ECC) 

monitoring and validation system must be strengthened. 

39. Regarding sanitation, there should be standards that should be followed not only 

on septic tanks and wastewater.  

40. Capacity building/enhancement of technical expertise of government personnel 

must be included in the short and medium-term activities.  

Agriculture/Drainage/Power Group Discussion Highlights 

 

On Issues on Agriculture/Drainage/Power 
41. It was suggested that “Water-Intensive Practices” be revised to “Excessive Water 

Practices.” 

 

42. It was suggested that watershed degradation be identified as one of the issues 

under agriculture. 

 

43. It was recommended that “Poor Irrigation” be further elaborated/specified, e.g., 

insufficient irrigation infrastructures, dilapidated irrigation structures, etc. 
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44. Same recommendation was made to “Lack of Capacities” [elaborate/specify 

further, e.g., capacities of irrigators associations (IAs), National Irrigation 

Administration (NIA) personnel, etc.]. 

 

45. Confirm/conduct further research on the extent of contribution of organic and 

chemical wastes in the pollution problem of agriculture lands. 

 

46. Privatization of the power industry was also identified as one of the problems in 

the sector (e.g., private sectors are not so willing to coordinate with the 

government in terms of planning to maximize the use of water within the river 

basin). 

 

On Activities 
47. There is a need to conduct further studies on volumetric raw water pricing in the 

country to determine if it is going to be an effective tool in optimizing the use of 

water. 

 

48. Currently, the International Rice Research Institute (IRRI) in coordination with 

NIA regional office in Bohol is conducting a pilot study on volumetric pricing 

(timeframe of the conduct of said study to be confirmed with IRRI). 

 

49. Capacity building was stressed as an important activity and should be identified 

accordingly with the issues mentioned. 

 

50. Irrigation systems should be in perfect working condition and IAs/NIA personnel 

should be properly capacitated prior to the implementation/adoption of volumetric 

pricing as a government policy. 

 

51. It was recommended that the identified activities in item nos. 2, 3 and 4, under the 

Agriculture column, be integrated into one activity considering that the same are 

all related to technology innovations/practices. 

 

52. Consider also the activities/strategies identified by NIA in its corporate plan in 

addressing issues in the irrigation sector/climate change (hardcopy was provided 

by NIA during the meeting). 

 

53. Planning should be done in an integrated riverbasin approach. 

 

54. There was also a suggestion that activities can be categorized into policy, 

technology, and enforcement. 

 

55. There was also a suggestion to reconsider the promotion of less water-intensive 

crop farming considering that the country‟s major crop is rice which is inevitably 

a water-intensive crop. 

 

Urban Design and Rain Water Harvesting (RWH) Group Discussion Highlights 

 

Use of Harvested Rain Water 

56. As an assessment of the needs of the end users, the use of the harvested rainwater 

was discussed.  It was suggested that the harvested rainwater could be used as 
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recharge for the aquifers in the urban areas or it could be treated and be used as 

potable drinking water for the households. 

 

Conduct of Policy Studies 

57. It was suggested that policy studies should be conducted by 2012 to help convince 

the agencies of the importance of implementing EEWIN technologies. Also it was 

recommended that information, education and communication (IEC) campaigns 

should be done as early as 2012/2013. By 2014 it is targeted that the 

implementing agencies are convinced on applying the EEWIN principles. After 

conducting the said policy studies, the information could help in encouraging the 

private sector to also put into practice the EEWIN concept.  

 

58. Other than the policy studies, concrete proposals on what incentives should be 

implemented to ensure that the local government units (LGUs) would be enticed 

to employ the EEWIN principles.  

 

59. A study to determine the efficiency of putting up individual household rainwater 

harvesters vis-à-vis communal rainwater harvesting systems was suggested. A 

pilot study should also be conducted.  

 

Initiatives being done by Agencies 

60. The Department of Public Works and Highways (DPWH) mentioned, as an 

example of new technology aligned with the EEWIN concept, an on-going project 

which utilizes a mobile treatment device being used for collected rain water. 

 

61. It was also stated that an initiative of incorporating the green building concept in 

the building code is being done. 

 

Additional Comments 

62. It was mentioned that plans on how to source out funds for the policy studies and 

budget for scaling-up of pilot studies with positive results should be incorporated 

in the EEWIN roadmap. 

 

63. Regarding the continuity of the EEWIN concept, it was stated that a long-term 

plan, including objectives and activities, be incorporated in the roadmap. 

 

64. As a suggestion for implementing agencies, standards, specifications, working 

design and costs of rainwater harvesters should be prepared. 

 

65. As a solution to the problem of recharging aquifers in urban areas, it was 

suggested as best practices to maintain open areas as recharge basins. As for 

flooding, planting of high absorptive plants was suggested as an eco efficient 

solution to the problem. 
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F. National Advocacy Workshop 
Date:  20 November 2012 

Venue:  Astoria Plaza 

Participants:    70  

 

 

Plenary Highlights 

 

 On the Long-tern Strategic Focus Areas: Mr. 

Noli Feliciano, from the Philippine Society of Sanitary 

Engineers (PSSE) observed that the long-term plan 

only focused on four (4) strategic focus areas – 

Sustainable Urban Water Management, Alternative 

Water Source Development, Agriculture Water 

Resources Management, and  Economic Zone Water 

Management. He noted that the identified areas 

represent only urban centers, excluding areas covered 

by the Philippine Association of Water Districts 

(PAWD). Given the importance of water districts 

(WDs), Mr. Feliciano suggested that areas covered by 

PAWD be addressed as one of the focus areas in the 

roadmap. 

 

Mr. Domingo noted the comment and said that the 

inclusion of WD areas will be incorporated in the draft roadmap.  

 

 Capacity Building: Mr. Feliciano further observed that the financial strategy 

presented only focused on sources and programs, and not on the development of 

human resources.  

 

Mr. Domingo replied that with regards to human resource development, the same is 

one of the specific objectives included in the roadmap (page 51). 

 

Dr. Kim reiterated that there remains a need to 

clearly define human capital and development. Such 

should be clarified in the context of the objectives in 

terms of the water issues in the Philippines. 

Moreover, Dr. Kim pointed out that, compared to 

other countries, human capital in the Philippines is 

more than sufficient. Therefore, the problem is not 

so much on capacity building but on how to use 

knowledge acquired, as well as the various 

technologies available. 

 

As a follow-up, Mr. Feliciano inquired on what 

specific human capability measure should be done 

in human resource development and who should be 

trained. He further commented that although there 
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are a number of laws available, these are not being observed. Lastly, he then reiterated 

that water is a basic right. Therefore, there is a need for a clear policy on the provision 

of water as a commodity that is affordable for the poor.  

 

Ms. Yang agreed that education is one of the foundations needed for the sustainable 

development of any country. Nonethelss, she raised that NEDA cannot address the 

mentioned education issues, and there may be a need to improve coordination with the 

education sector. 

 

 Rainwater Harvesting: Dr. Robert Licup, also from PSSE, commented that 

the examples presented were focused on cases abroad. On this, Ms. Roncesvalles 

informed the same that the Integrated Stormwater Management System of the 

Department of Science and Technology (DOST) 7 was already presented in the 

previous consultation workshop and that the afternoon session would cover 

presentations covering efforts on EEWIN done in the local level.  

 

Dr. Licup then inquired where rainwater harvesting can 

be best adopted and the recommended percentage for 

rainwater use. 

 

Ms. Roncesvalles explained that conditions for 

rainwater harvesting have to be met, which includes the 

type of climate for a particular area and the use of 

rainwater collected should also be taken into 

consideration. Although there are studies/pilot testing 

programs ongoing for the development of said 

initiatives, presently, estimates of percentage still 

cannot be given for rainwater collection and use. 

Parameters of the rainwater harvesting and other 

technologies will come from Research and 

Development, as proposed in the roadmap.  

 

Dr. Kim added that the implementation of a rainwater harvesting system is very 

difficult. Moreover, such system should be implemented not just at a 

household/individual level, but at the city-planning level, to be effective.  

 

 Economic benefits of EEWIN projects: Ms. 

Dolores Hipolito of DPWH informed the group that the 

DPWH had been implementing simple EEWIN initiatives 

such as the synchronization of water infrastructure in a 

river basin. She then shared a proposed project to be 

undertaken by the DPWH to construct a water retarding 

basin as a flood-control structure in Cavite. However, 

they experienced several difficulties as the project was 

largely opposed by the local government. She noted that, 

more often than not, local governments tend to look only 

at capital costs of infrastructure and focus more on other 

income-generating potential uses of the land to be used, 

with no appreciation for long-term benefits. Ms. Hipolito 

then asked NEDA to provide guidance on how to factor 
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in economic benefits to EEWIN projects to be able to provide acceptable economic 

internal rates of return (EIRRs), in spite of high capital costs. She said that there is a 

need to put economic values to long-term (intangible) economic benefits. Moreover, 

she stressed that there is a need for the economic allocation of costs and benefits for 

water-related projects. She also noted the difficulties in multi-purpose projects, as 

agencies are separate for water supply, flood control, and irrigation.  

 

Ms. Roncesvalles acknowledged that there are indeed economic benefits from 

EEWIN projects, which can be quantified and can be a good selling point if properly 

identified. She informed the group that included in the annex of the draft roadmap is 

the Terms of Reference (TOR) for the determination of economic benefits of for 

EEWIN programs and projects. Ms. Roncevalles then recognized that there are indeed 

difficulties in implementation at the ground level because of opportunity costs, as 

shown in other areas and not just Cavite. She suggested that retarding basins may also 

be multi-purpose – innovative designs may be used to maximize the use of land for 

other purposes, such as recreational activities which may bring about additional 

benefits to the community and may also serve as a selling point for urban 

development. 

 

Mr. Domingo agreed that there is a need to be more creative in selling the idea of 

EEWIN. He added that the trade-off between the (potential) income generated 

through tax for using the land versus the (avoided) damages brought about by 

flooding may make a good case study. 

 

 Alignment of the Roadmap to other government plans: Mr. Christopher 

Ilagan, from Manila Water Company, Inc. (MWCI),  observed that the EEWIN 

roadmap and how it complements/aligns with the other developmental plans of the 

government at the policy level was not mentioned in the draft roadmap. On the 

implementation level, he noted that the desired changes would require a lot of 

political will, and as such, there is a need for somebody to champion EEWIN efforts. 

He further stated that, theoretically, plans may be good, but the problem remains on 

how to operationalize said plans.  Mr. Ilagan then 

suggested that the government should first start with 

small initiatives. 

 

Mr. Domingo clarified that the various EEWIN 

initiatives would start with pilot testing before 

elevating such initiative into a policy. He also noted 

that there is a need to reword the draft roadmap to 

emphasize how the same fits into the other 

government plans in the water resources sector. 

 

Ms. Hipolito likewise commented that the 

fragmentation of the water resources sector in the 

country poses problems on the implementation of 

programs. She further suggested that EEWIN 

activities can be partnered with climate change 

adaptation (CCA) projects/programs, which can help 

address the financing requirements of EEWIN 

initiatives as CCA projects already have funds.  
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 Financing mechanisms: Mr. Francisco 

Arellano, from Maynilad Water Services, Inc. 

(MWSI), inquired, in relation to the rationalization of 

the draft EEWIN roadmap with other existing 

roadmaps, the extent of consultations done with the 

private sector. Also, Mr. Arellano asked for 

clarification on the technology to be used, as there is 

already a number of different studies on various 

technologies, of which, he noted, most are costly and 

therefore not sustainable to undertake. Given the cost 

implications of said technologies, he further inquired 

on the mechanism for financial support (government 

subsidies/guarantees), if any, as the added costs 

would be eventually passed on to consumers. He 

noted that even if the private sector would be willing 

to come in, said issue would pose as a challenge as 

substantial investments is required.    

 

 

Mr. Domingo pointed out that financing issues 

and the need to generate buy-in from investors 

had already been recognized. Included in the 

annex of the draft roadmap is a draft Terms of 

Reference (TOR) which would look into the use 

of incentive mechanisms and cost-sharing 

arrangements (e.g., NG-LG cost sharing as used 

in the National Sewerage and Septage 

Management Program [NSSMP]). He likewise 

noted that technologies are not cheap and comes 

with various trade-offs. Nonetheless, there is 

also a TOR prepared to look into the viability of 

investing in the various EEWIN technologies. 

With regards to the rationalization of the draft 

roadmap, the National Water Resources Management Office (NWRMO) is the 

envisioned entity to harmonize all the roadmaps in the sector.  

 

Dr. Kim agreed that financing concerns are very important. Fortunately, there are a lot 

of very good cases on how to mobilize resources. He cited that, in Korea, the 

government gives subsidies through the provision of free water supply. He hoped that 

in the future, NEDA would be able to provide more ideas on said issue.  

 

Ms. Roncevalles added that there is a need to look at the  

development of water-related infrastructure separately from 

other development plans if we want to segregate the cost of 

financing the EEWIN systems alone. Further, there is a need 

to look at capital costs in the long-run and as a whole. In the 

case of  wastewater treament, as an example, she said that 

there would be reduced costs in the revival of river systems. 

In addition, other economic benefits may accrue, not just 



97 

 

from improved water supply, including benefits from the cultural aspect and tourism, 

among others.  

 

 Mainstreaming of EEWIN practices: Ms. 

Susan Abaño of NWRB commented that the 

mainstreaming of EEWIN practices require 

activities involving different agencies. She then 

expressed NWRB‟s commitment to fund EEWIN 

initiatives/activities with smaller funding 

requirements, and said that these may be included in 

the budget next year. She likewise confirmed that 

the continuation of stakeholders‟ consultation is 

already included in the NWRB budget for 2013. 

However, she noted that research and development 

(R&D) activities may require funding from 

international institutions.  

 

Ms. Alagcan reiterated that EEWIN principles are 

already in place, as these are already done in various 

countries including the Philippines. The main advantage of the EEWIN concept is that 

we can already build upon some aspects/dimensions of the ongoing initiatives, and the 

roadmap can help address the areas where assistance is further needed. She pointed 

out that what is important is the affirmation of the technical merits as well as the 

economic benefits of EEWIN to the sector. She then gave a summary of the key 

points of the plenary: 

 

 There is a need to rationalize the 

EEWIN roadmap with other 

development blueprints to create 

convergence among various govenment 

efforts and to ensure that there is no 

duplication. This relates to institutional 

implementation and arrangements, 

including funding issues. 

 There is a need to provide further 

evidence, through the conduct of more 

studies, on the economic and financial 

costs, as well as benefits of various 

EEWIN technologies. 

 There is a need to rationalize 

fiscal incentives to increase private 

sector participation. 

 There is a need to operationalize the roadmap at the local level. 

 There is a need to focus on human resource development. 

 There is a need to act immediately and do what we can right now. The 

roadmap may serve as a reference point to determine further assistance and other 

activities that may be needed in the future.  
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G. TORs for priority programs/projects 

G.1. Development of Eco-Efficient Indicators (EEIs) for Water Infrastructure 
Projects in the Philippines 

 

TERMS OF REFERENCE 

 

I. Rationale 
There is a need to measure the status and progress of eco-efficiency in the 

economy in order to help policymakers formulate clear views on the concept of 

eco-efficiency and its policy implications. The eco-efficiency indicators (EEI) 

are envisioned to respond to the different challenges of sustainability in the 

context of attaining both economic and ecological goals. The  ultimate  goal  of  

EEI  is  to  provide  governments with  a  practical  tool  for measuring  their 

performance in the context of eco-efficiency and harness the concept of eco-

efficiency for socio-economic policies pertaining to environmental 

sustainability. 

 

II. Objective 
The objective of the study is to develop a tool or a conceptual framework, thru 

the use of eco-efficiency indicators to improve the national, system-wide 

ecological efficiency economic development planning. Specifically, the study 

will provide a guide for implementing agencies as well as the private sector on 

the parameters that need to be considered in developing EEWIN projects.   

 

III. Scope of Work 

Following are the indicative activities of the consultants:  

1. Review of relevant literature and research on eco-efficiency indicators used 

in other countries and assessment of its applicability in the local setting; 

2. Identify data gaps for the major indicators applicable for the measurement of 

the eco-efficiency of water infrastructure projects; 

3. Carry out a prioritization listing for the indicators to be used; 

4. Development of framework for the measurement and use of eco-efficiency 

indicators for project development; 

5. Formulation of a draft guideline on the use of eco-efficiency indicators for 

project development; 

6. Conduct of pilot testing and evaluation of the indicators, in a statistically 

significant sample size of each batch of projects (i.e., water supply, sewerage 

and sanitation, flood management, and irrigation); and 

7. Presentation of the framework and methodology to the NEDA Committee on 

Infrastructure (INFRACOM) for approval. 

 

IV. Consultancy Services 
The study will be conducted over a period of one (1) year by five (5) consultants 

with expertise on the field of water resources, as follows:  

 

 One (1) Water Policy expert; 

 One (1) Environmental Management expert; 

 One (1) Project Appraisal (i.e., economic and financial analysis) specialist;  

 One (1) Statistical analyst; and 
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 One (1) Researcher. 

 

Commencement of engagement will be upon award and signing of the contract, 

and shall terminate upon issuance of Certificate of Completion of Work by the 

Contracting Authority. 

 

V. Reporting/Deliverables 

The Consultant shall submit the following documents and reports: 

1. An inception report will be prepared by the Consultants within four (4) 

weeks after signing of contract, with one (1) week for 

review/comments/inputs and 1 week for finalization. The report will present 

the initial findings of the team which will contain, among others, assessment 

of current status of indicators including identification of gaps based on 

literature reviewed, and present a work plan for the duration of the study. 

The report will be presented to the partner institution for concurrence before 

commencing with succeeding activities under the work plan. 

 

2. An interim report to be submitted twenty (20) weeks after submission of the 

inception report, should contain, among others, draft framework and 

guidelines for developing eco-efficient water infrastructure to address the 

main issues of the following subsectors of water: 

a. Water supply; 

b. Sanitation, sewerage and septage; 

c. Flood management; and 

d. Irrigation support for agriculture. 

 

3. Draft Final Report to be submitted three (3) months after the submission of 

the interim report, will cover the outputs of the consultant as prescribed in 

the terms of reference including the findings, analysis and recommendations 

on the methodology. Also, it will contain the results of the pilot testing. The 

final report (to be submitted two months after the submission of the draft 

final report) together with the proposed methodology will be reviewed by 

the partner institution for endorsement to the Committee on Infrastructure 

(INFRACOM). 

 

4. A final report should include the recommendations for the way forward as 

well as incorporate the comments of the INFRACOM, if any. The report 

should be submitted a week after approval of the draft final report by the 

INFRACOM. 

 

VI. Responsibilities of Partner Institution 

1. Aside from the provision of logistical support (e.g., office space for the 

study team, etc.), the partner institution will also provide technical 

secretariat support to the study by reviewing the outputs as outlined above, 

and consolidating and processing of comments/ recommendations/inputs 

from other relevant stakeholders.  
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2. For this purpose, a TWG will be formed. The NEDA Committee on 

Infrastructure (INFRACOM) – Subcommittee on Water Resources (SCWR) 

will be tapped to provide policy directions to the study.  

 

3. The partner institution will determine the acceptability of the deliverables 

and shall be the approving authority for all operations-related activities, 

including payment of consultants. 

 

VII. Qualification Requirements, Selection and Evaluation Criteria 

1. Water Policy Expert 

 Minimum 10 years relevant experience in the field of water 

management,  engineering, or similar qualification in a relevant field; 

 In-depth knowledge of the Philippine water sector policies and related 

subject matter; 

 Master Degree in civil/water resources engineering, economics, 

development studies and/or related fields;  

 Experience in working with water issues, including policy development, 

project development, and donor engagement and coordination. 

 Excellent management and organizational skills and attention to detail; 

and 

 Excellent team player. 

 

2. Environmental Management Specialist 

 Minimum of 7 years relevant experience in water sector; 

 A Degree in environmental science and/or related fields; 

 With expertise and knowledge on the environment and natural resources 

management particularly in the water sector; 

 Extensive knowledge of environmental features and resources of the 

country, environmental management problems and their impacts on 

environmental and cultural resources and ecosystem; 

 With adept understanding on the trends, technological changes and 

developments in environmental protection; 

 Computer literacy (Windows, Excel, Word, PowerPoint). 

 

3. Project Appraisal Specialist 

 Minimum of 7-10 years relevant experience in water sector; 

 A Degree in Engineering or related technical field; 

 Must be exposed to economic cost benefit analysis of infrastructure 

projects, including water resources management. 

 With adept understanding on the trends, technological changes and 

developments in water infrastructure; 

 Computer literacy (Windows, Excel, Word, PowerPoint). 

 

4. Statistical Analyst 

 Extensive experience designing, performing and presenting quantitative 

and qualitative analyses; 

 A Degree in Statistics or a related field with a strong quantitative and 

qualitative methods and analysis component 

 Knowledgeable on the Philippine water resources sector policies and 

data and related subject matter; 
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 Computer literacy (Windows, Excel, Word, PowerPoint). 

 

5. Researcher 

 Minimum of 3 years relevant experience in research and development of 

the water sector; 

 Must be a Bachelor‟s Degree holder from a reputable university;  

 Computer literacy (Windows, Excel, Word, PowerPoint). 

 

Prospective bidders shall be initially screened based on the above qualification 

requirements, in the context of a quality-cost evaluation process, where a 

winning bidder shall eventually be selected. Technical proposals covering 

educational background, relevant work experience and relevant trainings would 

cover 70%, while financial proposals would represent the remaining 30%. 

 

VIII. Approved Budget for the Contract 

The approved budget for the consultancy services is PhP3,960,000.00, inclusive 

of all applicable government taxes and charges. 

 

IX. Scope of Bid Price and Schedule of Payments 

The scheme of payment will be output-based. A 15% advance payment will be 

paid for mobilization upon signing of the contract. The rest will be paid as 

follows: 

 

Upon acceptance of inception report:     15% 

Upon acceptance of interim report:     20% 

Upon acceptance of draft final report:    25% 

Upon satisfactory conduct of the training:    25% 
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G.2. Study to Develop an Economic Valuation Framework and Methodology 
for Eco-Efficient Water Infrastructure (EEWIN) Projects to be 
Implemented by the Public Sector or through Public-Private 
Partnership 

 

TERMS OF REFERENCE 

 

I. Rationale 

In cost-benefit evaluation, there is a difficulty in quantifying environmental 

costs and benefits which are one of the important aspects to be considered in 

assessing economically-efficient projects. Thus, there is a need to develop an 

appropriate framework and methodology for quantifying these benefits to ensure 

that decision-makers will consider eco-efficiency as criteria in the selection of 

priority projects to be funded or implemented by government or through public-

private partnership (PPP). Further, the valuation methodology can be later 

integrated/adopted in the review and evaluation process of the Investment 

Coordination Committee (ICC). 

 

II. Objective 
The study aims to develop an economic valuation framework and methodology 

for quantifying the environmental costs and benefits of developing EEWIN in 

the Philippines. This will serve as a guide to decision-makers in selecting viable 

projects to be publicly-funded or implemented by the government through PPP.   

 

III. Scope of Work 

The Consultants shall perform the following activities: 

1. Review parameters used (i.e., both theoretical and in practice) for 

determining the economic benefits and costs of major water infrastructure 

projects for water supply and sanitation, flood management and irrigation 

implemented by government; 

 

2. Review of relevant literature and research on methodology/ies used in other 

countries and assessment of their applicability/adoptability in the local 

setting; 

 

3. Conduct consultation seminar(s)/workshop(s) or any form of discussion 

which will allow exchange of insights, information and recommendations on 

the framework and methodology to be developed. It must be participated by 

key stakeholders, implementing agencies, local government units (LGUs) 

and government entities involved in the conduct of project evaluation and 

development of feasibility studies.  

 

4. Facilitate and collect inputs and information needed for the development of 

the methodology during the conduct of the consultations and workshops; 

 

5. Gather relevant data needed for the formulation of the framework and 

methodology through the conduct of consultations and surveys;  

 

6. Develop a framework and methodology to quantify economic and 

environmental benefits of EEWIN projects appropriate for implementation 
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in the country. The methodology must be based on available data and can be 

applied to projects to be presented to the Investment Coordination 

Committee (ICC); 

 

7. Develop a manual that will detail the operational guidelines and process for 

implementing the proposed framework and methodology. 

 

8. Conduct of pilot testing to ensure the accuracy and effectiveness of the 

recommendations in capturing the value of economic and ecological 

efficiency in major water sector projects. Pilot testing must be conducted for 

a statistically significant sample size of each batch of projects which have 

the following main purposes: 

a. Water supply; 

b. Sanitation; 

c. Flood management; and, 

d. Irrigation 

 

9. Presentation of the framework and methodology to the NEDA Committee on 

Infrastructure (INFRACOM) for approval; 

 

10. Upon approval of the proposed framework and methodology by the Sub-

Committee on Water Resources (SCWR) under the NEDA Board Committee 

on Infrastructure, conduct at least one (1) training workshop for key 

evaluating staff from implementing agencies, local government units 

(LGUs) and other government entities involved in project 

evaluation/assessment and preparation of feasibility studies. 

 

IV. Consultancy Services 
The study will be conducted over a period of one (1) year by four (4) consultants 

with expertise on the field of water resources, as follows:  

 

i) Economic Specialist; 

ii) Environmental Specialist; 

iii) Water Infrastructure Specialist; and 

iv) Researcher. 

 

Commencement of engagement will be upon award and signing of the contract, 

and shall terminate upon issuance of Certificate of Completion of Work by the 

Contracting Authority. 

 

V. Reporting/Deliverables 

The Consultant shall submit the following documents and reports: 

1. An inception report will be prepared by the Consultants within two (2) 

weeks after the start of the study. The report will present the initial findings 

of the team and present a work plan for the duration of the study. The report 

will be presented to the partner institution for concurrence before 

commencing with succeeding activities under the work plan. The partner 

institution is expected to provide comments within one (1) week after receipt 

of the report. 
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2. Monthly progress reports will also be prepared indicating the activities 

undertaken and the overall progress of the study, including major findings 

that are critical to the objectives of the study. The partner agency is expected 

to provide comments within a week after receipt of each report. 

 

3. Report document on the consultation seminar(s)/workshop(s) to be 

submitted ten (10) weeks after the submission of the inception report. The 

report will document and evaluate all the data, inputs and recommendations 

gathered from implementing agencies, LGUs and stakeholders during the 

conduct of consultation(s)/workshop(s); 

 

4. Research study report to be submitted three (3) weeks after the submission 

of the report document. The research paper discuss all the analysis 

conducted, data gathered and an initial design of the framework and 

methodology, among others; 

 

5. Interim report with the developed economic analysis manual to be submitted 

nine (9) weeks after submission of the research study report; 

 

6. Draft Final Report to be submitted three (3) months after the submission of 

the interim report, will cover the outputs of the consultant as prescribed in 

the terms of reference including the findings, analysis and recommendations 

on the methodology. Also, it will contain the results of the pilot testing and 

consultations conducted. The final report (to be submitted two months after 

the submission of the draft final report)together with the proposed 

methodology will be reviewed by the partner institution for endorsement to 

the Committee on Infrastructure (INFRACOM); and 

 

7. Final Report incorporating the comments and recommendations of the 

INFRACOM and finalized methodology must be submitted two (2) weeks 

after the submission of the draft final report. 

 

VI. Responsibilities of Partner Institution 

1. Aside from the provision of logistical support (e.g., office space for the 

study team, etc.), the partner institution will also provide technical 

secretariat support to the study by reviewing the outputs as outlined above, 

and consolidating and processing of comments/ recommendations/inputs 

from other relevant stakeholders.  

 

2.  For this purpose, a TWG will be formed. The NEDA Committee on 

Infrastructure (INFRACOM) – Subcommittee on Water Resources (SCWR) 

will be tapped to provide policy directions to the study.  

 

3. The partner institution will determine the acceptability of the deliverables 

and shall be the approving authority for all operations-related activities, 

including payment of consultants. 

 

VII. Qualification Requirements, Selection and Evaluation Criteria 

1. Economic Specialist 

 Minimum of 10 years relevant experience in water sector economics; 
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 Must be a Master‟s Degree holder in economics from a reputable 

university; 

 Must have an extensive knowledge and experience in economic analysis, 

especially of water sector projects; 

 With expertise in policy development, particularly in water resources 

economy; 

 He/She will serve as the head of the team. More specifically, he/she is 

expected to play the role of an expert and guide in areas of research, 

quantitative analysis and interviewing, create work plans, ensure 

adherence to timelines, conceptualize strategic solutions, and guide and 

manage his/her team; and 

 Proficiency in MS Word, Excel, and PowerPoint. 

 

2. Environmental Specialist 

 Minimum of 7 years relevant experience in water sector; 

 Must be a Master‟s Degree holder in environmental science and/or 

related fields from a reputable university; 

 With expertise and knowledge on the environment and natural resources 

management particularly in the water sector ; 

 Extensive knowledge of environmental features and resources of the 

country, environmental management problems and their impacts on 

environmental and cultural resources and ecosystem; 

 With adept understanding on the trends, technological changes and 

developments in environmental protection; and 

 Proficiency in MS Word, Excel, and PowerPoint. 

 

3. Water Infrastructure Specialist 

 Minimum of 5 years relevant experience in the water infrastructure 

development; 

 Must be a Bachelor‟s Degree holder in engineering and/or related 

courses from a reputable university;  

 Extensive experience in water infrastructure project evaluation; 

 In-depth knowledge on the existing water infrastructures in the country; 

 Knowledgeable on the Philippine water supply sector policies and 

related subject matter; and 

 Proficiency in MS Word, Excel, and PowerPoint. 

 

4. Researcher 

 Minimum of 3 years relevant experience in research and development of 

the water sector; 

 Must be a Bachelor‟s Degree holder from a reputable university; and 

 Proficiency in MS Word, Excel, and PowerPoint. 

 

Prospective bidders shall be initially screened based on the above qualification 

requirements, in the context of a quality-cost evaluation process, where a 

winning bidder shall eventually be selected. Technical proposals covering 

educational background, relevant work experience and relevant trainings would 

cover 70%, while financial proposals would represent the remaining 30%. 
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VIII. Approved Budget for the Contract 

The approved budget for the consultancy services is PhP3,060,000.00, inclusive 

of all applicable government taxes and charges. 

 

IX. Scope of Bid Price and Schedule of Payments 

The scheme of payment will be output-based. A 15 percent (%) advance 

payment will be paid for mobilization upon signing of the contract. The rest will 

be paid as follows: 

 

Upon acceptance of inception report:     10% 

Upon acceptance of interim report:     10% 

Upon acceptance of the draft manual:    20 % 

Upon acceptance of draft final report:    20% 

Upon satisfactory conduct of the training:    25% 

 

The scope of the bid price shall include professional fees, taxes, land 

transportation costs, administrative support, and costs for data gathering or field 

work (as deemed necessary by the Consultants on top of the consultation 

workshops). Costs for workshop and travel and daily subsistence allowance 

(DSA) for workshop participants will be charged against the project. 
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G.3. Study to Develop Appropriate/Innovative Financing and Incentive 
Mechanisms for the Implementation of Eco-Efficient Water 
Infrastructure (EEWIN) Programs in the Philippines 

 

TERMS OF REFERENCE 

 

I. Rationale 

Effecting eco-efficiency in water infrastructure development is not an easy task. 

EEWIN development is not only a matter of making available physical 

infrastructure technologies, but rather is a process that entails a long and hard 

look at the current institutional and policy framework, such as financing 

schemes and investment support mechanisms, among others, that affects the 

delivery of the infrastructure. 

 

Financing of the water resources sector comes from a multitude of sources 

including the National Government (NG) funds, government owned and 

controlled corporation (GOCC) (e.g., water districts) revenues, official 

development assistance (ODA), commercial loans, government financial 

institution (GFI) loans, private sector capital and local government funds, 

among others. 

 

However, the water resources sector in the country is relatively under-financed. 

The national government agencies (NGAs) involved in the implementation of 

water infrastructure projects suffer from budget constraints annually. It is also 

recognized that local government units (LGUs) have limited financial capacity 

which, in most cases, leads the same to accord less priority for the 

implementation of water infrastructure projects in their respective areas, as 

compared with other basic infrastructure. 

 

Establishing appropriate financing mechanisms as well as investment support 

mechanisms has been identified as one of the strategies in creating an enabling 

environment that would facilitate the implementation of EEWIN projects in the 

country. This would facilitate investments in the EEWIN 

development/expansion and/or improvements that would allow for the 

sustainable provision of efficient, affordable and quality services. These support 

mechanisms include the development of a range of incentives options and 

partnership modalities (e.g., funds leveraging) that will be made available to 

involved agencies/institutions/communities to fund their investments in EEWIN 

programs. 

 

II. Objectives 

1. The objective of the study is to establish appropriate/innovative financing 

mechanisms as well as investment support mechanisms that would facilitate 

the implementation of EEWIN programs in the country. 

 

2. Specifically, the study will (i) develop innovative financing mechanisms that 

can help attract new financial resources for EEWIN development, (ii) 

develop a menu of incentives options, and (iii) formulate a range of 

partnership modalities to attract public and private investment in the 

development of EEWIN programs. The mechanisms would cover an entire 
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range of incentives, modalities (leveraging local capital, subsidy) and 

potential partners, among others, water districts, national government, local 

government, civil society organizations, private sector and donor agencies.  

 

III. Scope of Work 

The undertaking will entail the following activities, among others: 

1. Inventory of existing financing mechanisms and incentives and partnership 

modalities employed by various programs of government (national and 

local), non-government organizations (NGOs) and the private sector on the 

implementation of water infrastructure in the country;  

 

2. Literary review of proven and effective international best practices on 

financing mechanisms and partnership and incentives mechanisms for the 

development of EEWIN;  

 

3. Characterization and assessment of concerned  service providers, in terms of 

their operations and business practices;  

 

4. Stocktaking of existing policies, laws, issuances and rules and regulations 

that encourage or discourage either public or private entities to invest at the 

national and local level; 

 

5. Assessment of locally and internationally available mechanisms for possible 

application in the country;  

 

6. Formulation of recommended enhancements to existing incentives and 

partnership (with various potential partners) modalities, if any,  for different 

service providers; 

 

7. Formulation of innovative incentives and partnership (with different 

potential partners) modalities for service providers that can be potentially 

adopted; 

 

8. Development of framework for partnerships and incentives provision in the 

provision of services; 

 

9. Development of a detailed action plan for the implementation of the 

recommended financing mechanism as well as incentive/partnership 

mechanism by different service providers; 

 

10. Conduct of a 1-day National Consultation Workshop, during the course of 

preparing the interim report, to gather initial ideas/inputs from major 

government agencies and representatives from the civil society, NGOs, and 

LGUs; 

 

11. Conduct of four (4) Regional Consultations (2 in Luzon, 1 in Visayas and 1 

in Mindanao) for the purpose of presenting and subjecting to consultation 

the recommendations of the study team. The consultations will be done 

during the preparation period for the draft final report; 
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12. Presentation of the recommendations to the Sub-Committee on Water 

Resources (SCWR) and NEDA Committee on Infrastructure (INFRACOM) 

for approval; and 

 

13. Drafting of INFRACOM policy issuance for adoption of the study‟s 

recommendations, if deemed acceptable by INFRACOM. 

 

IV. Consultancy Services 

The study will be conducted over a period of one (1) year by four (4) consultants 

with expertise on the field of water resources, as follows:  

 

i) Water Infrastructure Policy Expert; 

ii) Economic/Financial Specialist; 

iii) Institutional Expert; and 

iv) Researcher. 

 

Commencement of engagement will be upon award and signing of the contract, 

and shall terminate upon issuance of Certificate of Completion of Work by the 

Contracting Authority. 

 

V. Timelines and Deliverables 

The main output will be a compendium of appropriate/innovative financing 

schemes and incentive mechanisms and partnership modalities for financing 

EEWIN projects which can be adopted and applied in the country. The 

compendium shall be accompanied by recommendations on how these can be 

institutionalized and/or implemented. 

1. Inception Report due six (6) weeks after signing of contract, with one (1) 

week provision for review/comments/inputs and one (1) week for 

finalization. 

2. Draft compendium of appropriate financing schemes and effective incentives 

and partnership schemes due four (6) weeks after signing of contract. 

3. Interim Report including assessment of the compendium due six (6) months 

after signing of contract, inclusive of one (1) week provision for review and 

one (1) weeks for finalization. 

4. Draft Final Report due four (4) months after submission of interim report, 

inclusive of one (1) week provision for review and one (1) week for 

finalization. 

5. Final Report due two (2) months after submission of draft final report, 

including necessary INFRACOM resolutions and other issuances, as deemed 

necessary. 

 

VI. Responsibilities of Partner Institution 

1. Aside from the provision of logistical support (e.g., office space for the 

study team, etc.), the partner institution will also provide technical 

secretariat support to the study by reviewing the outputs as outlined above, 

and consolidating and processing of comments/ recommendations/inputs 

from other relevant stakeholders.  

 

2. For this purpose, a Technical Working Group (TWG) will be formed. The 

NEDA Committee on Infrastructure (INFRACOM) – Subcommittee on 
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Water Resources (SCWR) will be tapped to provide policy directions to the 

study.  

 

3. The partner institution will determine the acceptability of the deliverables 

and shall be the approving authority for all operations-related activities, 

including payment of consultants. 

 

VII. Qualification Requirements, Selection and Evaluation Criteria 

1. Water Infrastructure Policy Expert (Team Leader) 

 Minimum 10 years relevant experience in the water supply sector; 

 In-depth knowledge of the Philippine water supply sector policies and 

related subject matter; 

 At least Master‟s Degree in civil/water resources engineering, 

economics, development studies and/or related fields from a reputable 

university; and 

 Proficiency in MS Word, Excel and PowerPoint. 

 

2. Economic/Financial Specialist 

 Minimum 7 years relevant experience in water supply 

finance/economics; 

 Knowledge of the Philippine water supply sector policies and related 

subject matter; 

 At least Master‟s Degree in finance, economics, development studies 

and/or related fields from a reputable university; and 

 Proficiency in MS Word, Excel and PowerPoint. 

 

3. Institutional Expert 

 Minimum 7 years relevant experience in institutional/organizational 

analysis; 

 Knowledge of the Philippine water supply sector institutions, policies 

and related subject matter; 

 At least Master‟s Degree in public administration, development studies 

and/or related fields from a reputable university; and 

 Proficiency in MS Word, Excel and PowerPoint. 

 

4. Researcher 

 Minimum of 3 years relevant experience in research and development of 

the water sector; 

 Must be a Bachelor‟s Degree holder from a reputable university;  

 Proficiency in MS Word, Excel and PowerPoint. 

 

Prospective bidders shall be initially screened based on the above qualification 

requirements, in the context of a quality-cost evaluation process, where a 

winning bidder shall eventually be selected. Technical proposals covering 

educational background, relevant work experience and relevant trainings would 

cover 70%, while financial proposals would represent the remaining 30%. 

 

VIII. Approved Budget for the Contract 

The approved budget for the consultancy services is PhP3,420,000.00, inclusive 

of all applicable government taxes and charges. 
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IX. Scope of Bid Price and Schedule of Payments 

The scheme of payment will be output-based. A 15% advance payment will be 

paid for mobilization upon signing of the contract. The rest will be paid as 

follows: 

 

Upon acceptance of inception report:    15% 

Upon acceptance of interim report:    20% 

Upon acceptance of draft final report:    25% 

Upon acceptance of final report:    25% 

 

The scope of the bid price shall include professional fees, taxes, land 

transportation costs, administrative support, and costs for data gathering or field 

work (as deemed necessary by the Consultants on top of the consultation 

workshops). Costs for workshop and travel and daily subsistence allowance 

(DSA) for workshop participants will be charged against the project.  
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G.4. Cost-Efficiency Analysis of Different Technologies on Eco-Efficient 
Water Infrastructure (EEWIN) 

 

TERMS OF REFERENCE 

 
I. Rationale 

The application of eco-efficient approach to the development of water 

infrastructure in the Philippines is relatively not a new concept. A number of 

local practices adopting the concept of eco-efficient water infrastructure 

(EEWIN) have already been documented in the country such as small water 

impounding projects (e.g., rainwater harvesting) and the application of water re-

use technologies, among others. However, these activities are largely 

uncoordinated and have not yet reached enough critical mass to effect 

substantial change in the country.  

 

Based on existing studies, the application of said approach is deemed 

vital/important in the development of water infrastructure projects, not only in 

the Philippines but in other countries as well. While there is a long list of new 

and existing EEWIN technologies out there for the Philippines to choose from 

as well as many best international and local practices to look into for replication, 

concerned agencies/institutions are left with the problem of evaluating and 

choosing the appropriate technologies suited for local setting. In this light, it is 

deemed necessary to conduct a study on the cost-efficiency of the different 

EEWIN technologies as well as create a framework which structures 

information in a way which makes choosing/decision-making less complicated. 

Further, the output of the study will help demonstrate the reasoning behind 

investments proposed to be made in EEWIN programs. 

 

II. Objectives 

1. The objective of the study is to conduct a cost-efficiency analysis of 

different EEWIN technologies (both international and local)that would 

facilitate the implementation of EEWIN programs in the country covering 

the water supply, sanitation/septage/sewerage, flood management, and 

irrigation subsectors. 

 

2. Specifically, the study will develop a menu of all available information on a 

wide range of EEWIN technologies with their corresponding costs and 

benefits, taking into consideration the local setting/environment of the 

country covering the abovementioned subsectors. 

 

III. Scope of Work 

The undertaking will entail the following activities, among others: 

1. Inventory of new and existing EEWIN technologies (both international and 

local);  

 

2. Extensive literary review and desk research on proven and effective 

international and local best practices in  EEWIN development;  

 

3. Conduct cost-efficiency analysis on technologies that are already 

internationally and locally accepted which may cover, among others,  
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effectiveness and operability, affordability and cost-recovery possibility, 

acceptability to users, availability of trained personnel for operation and 

maintenance , and sustainability;  

 

4. Conduct case studies (each for water supply, sanitation/septage/sewerage, 

flood management, and irrigation) providing concrete examples of the 

concepts and analysis conducted; 

 

5. Analyze and formulate a framework to facilitate and advance the 

development and transfer of recommended technologies; 

 

6. Identification and assessment of the roles of all concerned agencies 

(government and local), non-government organizations (NGOs), academe 

and private institutions, among others, in relation to the development and 

transfer of said technologies;  

 

7. Conduct of consultations with key stakeholders (both at the national and 

local level) to create awareness and solicit comments on the 

recommendations identified in the proposed study;  

 

8. Presentation of the recommendations identified to the Sub-Committee on 

Water Resources (SCWR) and NEDA Committee on Infrastructure 

(INFRACOM) for approval; and 

 

9. Drafting of INFRACOM policy issuance on the adoption of the study‟s 

recommendations, if deemed acceptable by INFRACOM. 

 

IV. Timelines and Deliverables 

The study will be conducted over a period of six (6) months where the main 

output will be a compendium of cost-efficiency analysis of different EEWIN 

technologies which can be adopted and applied in the country. Timelines and 

expected deliverables are enumerated, as follows: 

 

1. Inception Report due three (3) weeks after signing of contract, with one (1) 

week provision for review/comments/inputs and one (1) week for 

finalization. 

2. Interim Report including assessment of the compendium due six (6) weeks 

after signing of contract, inclusive of one (1) provision for review and one 

(1) for finalization. 

3. Draft Final Report due two (2) months after submission of interim report, 

inclusive of one (1) week provision for review and one (1) week for 

finalization. 

4. Final Report due six (6) weeks after submission of draft final report, 

including necessary INFRACOM resolutions and other issuances, as deemed 

necessary. 

 

V. Responsibilities of Partner Institution 

1. Provision by the partner institution of technical secretariat support to the 

study by reviewing the outputs as outlined above, and consolidating and 
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processing of comments/recommendations/inputs from other relevant 

stakeholders; 

 

2. Creation of a Technical Working Group (TWG) will be formed. The NEDA 

Committee on Infrastructure (INFRACOM) – Subcommittee on Water 

Resources (SCWR) will be tapped to provide policy directions to the study.  

 

3. Determine the acceptability of the deliverables and shall be the approving 

authority for all operations-related activities, including payment of 

consultants; and 

 

4. Provision of logistical support such as office space, workshop venue and 

equipment, etc. 

 

VI. Qualification Requirements, Evaluation and Selection Criteria 

The proposed study will require a Water Infrastructure Expert and shall be 

evaluated based on the following qualifications submitted: 

 

 Minimum 10 years relevant experience in the water supply sector; 

 In-depth knowledge of the Philippine water supply sector policies and 

related subject matter; 

 At least Master‟s Degree in civil/water resources engineering, economics, 

development studies and/or related fields from a reputable university;  

 List of relevant trainings attended within the last five (5) years (with 

corresponding certificates of completion); and 

 Certificates of Satisfactory Service from at least five (5) clients (government 

or private) within the last five (5) years. 

 

Prospective bidders shall be initially screened based on the above qualification 

requirements, in the context of a quality-cost evaluation process, where a 

winning bidder shall eventually be selected. Technical proposals covering 

educational background, relevant work experience and relevant trainings would 

cover 70%, while financial proposals would represent the remaining 30%. 

 

VII. Approved Budget for the Contract 

The approved budget for the consultancy services is PhP900,000.00, inclusive of 

all applicable government taxes and charges. 

 

VIII. Schedule of Payments 

The scheme of payment will be output-based/progress billing. A 15% advance 

payment will be paid for mobilization upon signing of the contract. The 

remaining balance will be paid, subject to the disbursement schedule below: 

 

Upon acceptance of inception report:    15% 

Upon acceptance of interim report:    20% 

Upon acceptance of draft final report:   25% 

Upon acceptance of final report:    25% 

 


