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Abstract

According to the United Nation's Sustainable Development Goal (SDG 6), the world needs to sustainably manage water
resources through integrated water resource management (IWRM). The Philippines is committed to this goal by ensuring
the implementation of IWRM at all levels. Concurrently, there is growing evidence that there is presently no consolidated
data on the status of implementation at the sub-national level. With water shortages on the increase, it's more important
than ever to find solutions to settle disputes and trade-offs so that water can be distributed effectively, sustainably, and
equally. This paper aims to investigate the degree of implementation of IWRM that presents the actual state of affairs in
terms of water management at the sub-national level. This study is focused on Palawan Province, with the following sites:
Puerto Princesa City, El Nido, Roxas, and Taytay. A structured survey questionnaire was drawn up in accordance with the
existing questionnaire developed for this purpose. The obtained data were computed using the steps developed for
calculating the indicators of IWRM implementation degree. Puerto Princesa City, ElI Nido, Roxas, and Taytay have the
following IWRM ratings: 39.93, 32.03, 37.99, and 36.32%, respectively, which means "medium-low" in which the IWRM
components have largely been institutionalized, and deployment is well underway. In these regions, a subnational water
management scheme exists, but its maximum capacity is mostly unrealized due to numerous constraints. The findings
show that the numerous water laws are confusing and that water data for planning purposes is lacking. Even though there
are many water agencies, they are not interconnected. This study is useful for successful IWRM implementation, which
should encourage sustainable water resource management for environmental sustainability. Integrated methods for water
resource management help to organize sustainable growth by assessing how water is handled in agriculture, urban
applications, and the surrounding ecosystems.
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1. Introduction

Water resources play a significant role in providing all living organisms with an adequate food supply and a stable
environment [1]. Worldwide, freshwater availability is only 2.5%, with two-thirds frozen in polar ice caps and glaciers
[2]. Pressure on water and water resources is increasing as a result of rapid urbanization, and many of the world's major
aquifers are depleting [3]. The loss of surface and groundwater is affecting the hydrological cycle and increasing the
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effects of climate change [4]. In a developing world, climate change is seldom the only impetus for water adaptation to
climate change to allow policymakers to allocate additional resources for the production of water infrastructure [5]. For
a better view of the social-ecological processes that are intertwined [6], trends toward participatory management and
agile governance are causing a major paradigm change in the management of water resources [7, 8]. There are concerns
about water shortages that can still be adequate to fulfill rural, household, industrial, and environmental needs in
countries [9]. Users, on the other hand, are reluctant to use the resources due to a shortage of economic means [10].

As argued by Al-Saidi, water sectors in many countries have responded to rising risks and emergencies by
establishing new institutional mechanisms, decentralizing water supply planning, or building new facilities [11].
According to a detailed status report released by the United Nations, at the state, subnational, basin/aquifer, and local
levels, IWRM is being applied. Subnational, basin, and municipal adoption, on the other hand, lags behind national
implementation. These noticeable disparities around the board pose questions, as these lower levels are where the most
hands-on management is needed. To be successful, IWRM requires both group and technical awareness, as well as
localized implementation [12].

Water resource management is a continuous and long-term operation. It necessitates the involvement and
collaboration of states, institutions, and organizations at the international, global, state, and local levels, as well as the
private sector, charitable organizations, and committed individuals [13]. Water supplies are under-demand and future
supply is unpredictable, making preparation and management choices more difficult [14]. The IWRM model is thought
to be a good way to deal with uncertainty [15, 16]. IWRM modeling represents human-environment interactions and
thus has many similarities to socio-ecological systems modeling and the more recent concept of socio-hydrology.
"Social-ecological systems modeling" is frequently concerned with sustainability [17] or resilience [18], whereas
"sociohydrology" is concerned with the interaction and co-evolution of coupled human-water systems [19]. Water
management or policy decisions typically involve stakeholders from multiple sectors, which makes IWRM distinctive.
IWRM relies on water balance and hydrological modeling tailored to a policy or planning context. This necessitates
integrating hydrology with other environmental sciences. Effective practices throughout the model development and
application lifecycle can improve IWRM modeling success, from framing key questions and defining objectives to using
the model to meet its intended purposes [20]. While scholars have made significant progress in developing IWRM,
conceptualizing modeling methodologies, and reporting case studies, there is still a dearth of documented knowledge
about the modeling workflow and the role of contextual factors in determining this workflow and the practices to employ.
Practice-oriented guidance may support explaining some of the nuances encountered by those involved in IWRM
modeling on a micro-level. Relevant studies are apparent for the enhancement and improvement of water governance.

Pahl-Wostl et al. [21] implemented a multi-level water policy transdisciplinary diagnostic methodology that is paired
with a participatory progress management method. Water management is not only a technological problem but also a
social, economic, and political concern [14]. Thus, there is a need for stakeholder participation in management [16, 22],
which has been transformed into legitimate public engagement provisions and water management disclosure [23]. As
argued by Kumar et al. [24], the government/management system should be such that local management interventions
are integrated with broader basin management behavior and that communities are encouraged to participate in
governance and management. Ching and Mukherjee [25] carried out a meso-level study that showed how narratives
supplement the IWRM model to meet the need for adaptability and decentralized decision-making in highly complex
contexts; thus, account narratives and public decision rules are useful for water governance. The use of bibliometric
research in the development of narrative analysis in the study of water resource management demonstrates that narratives
have a significant influence on decision-making and behavior [26]. Water management decisions require transparent
data on ecological, economic, and social aspects. Handling, integrating, and interpreting such data requires both
administrative and technical skills. The decision-making process for freshwater ecosystems requires input from natural
scientists, social scientists, engineers, and economists. Tools that facilitate cross-disciplinary communication are needed
to support this collaboration.

The definition of IWRM has gained widespread acceptance as the preferred method of water management in both
rich and poor countries [27]. IWRM is a mechanism that facilitates the organized production and management of water,
land, and related services in order to optimize the resulting economic and social welfare in an egalitarian manner while
protecting essential habitats [28]. IWRM promotes decentralizing water resources to the municipal level as a
management activity by increasing citizen involvement in the decision-making process [29]. Economic efficiency, social
justice, and environmental protection are the basic concepts and principles of IWRM, which are widely known and
accepted [24, 30]. One of the most significant challenges in implementing IWRM is overcoming limitations related to
the impact evaluation of suggested policies [31]. The IWRM is a strategy for increasing the sustainability and capacity
of water resources to meet future demand [32]. Additionally, the IWRM is a dynamic mechanism that requires resource
sharing between competing uses and users, implying political push. Rapid urbanization has strained water resources and
weakened societal resilience in the face of water scarcity, leaving fewer options for addressing IWRM [33]. The IWRM
can help alleviate global water scarcity by analyzing watershed distribution, establishing strategic guidelines by
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involving local communities, and implementing effective ones in water-scarce regions [34]. For this management
approach to work, all stakeholders must be involved, and innovative tools must be used. It seeks to build partnerships
and avoid marginalizing water users and groups [35, 36].

Academics and water resource managers worldwide have adopted and tested the IWRM approach [37-40]. Hooper
[41] emphasized that integrated management is a collaborative and coordinated effort, not a merger, requiring a holistic
and sustainable vision. This idea is now widely used to solve water resource issues. The scientific community is well
aware of the costs and damages associated with not applying IWRM.

In line with Target 6.5 Sustainable Develop Goals (SDG 6 on Clean Water and Sanitation), the aspirational goal for
indicator 6.5.1 is to achieve a very high degree of compliance, or a global average score of 91 to 100, through IWRM
implementation at all levels, including transboundary cooperation as required [42]. In the recent survey conducted by
the United Nations in 2018, among the 172 countries that responded, Philippines has a rating of 51.5 which means
"medium-high" capacity to incorporate elements of IWRM is largely sufficient, and most elements are applied as part
of long-term projects [13].

The Philippine government has consistently enunciated the need and value of comprehensive development,
utilization, conservation, and protection of water resources [43]. With the sub-national water resources policy, IWRM
related and supportive sub-national policies and legislative issuances have also been formulated by local government
units in the Philippines [43]. These policies and issuances are oftentimes related to the creation of offices for localization
and operationalization of IWRM, enforcement of compliance with requirements of national laws and policies, revenue
generation and resource mobilization, standards for service delivery provision, programs for promoting and supporting
IWRM related elements, and commemoration of special events related to water and the environment. On the contrary,
there is currently no consolidated data on the status of implementation and achievement of objectives of these sub-
national policies; thus, there is no data on the degree of implementation in the sub-national level. Water management in
Palawan seemed fragmented, given the rising pollution and over-exploitation of groundwater. This integration issue
arose despite the public authorities' action programs, in particular, the regulatory establishment and implementation
norms aimed at upgrading the sector's liquid and solid discharge sanitation [44]. Other management issues include the
use of raw wastewater for irrigation, excessive use of fertilizers and pesticides, and lack of solid waste treatment, all of
which harm the water table and the region's water systems [45]. All of the identified risks have irreversible effects on
water quality, availability, and future renewal. Thus, integrated and coordinated water resource management is required
to solve this region's water issue.

This study aims to fill this knowledge gap by describing the steps required to implement IWRM successfully. This
focus on specific steps and activities necessitates a thorough understanding of the IWRM process, including how
integration will be implemented, how stakeholders will be effectively involved, and how decisions will be linked to the
problem and system context. The operationalization of IWRM still faces significant challenges in terms of knowledge
integration and implementation. These issues are inherent to the IWRM concept and its practical application. The main
challenge is to develop guidance on how to implement IWRM or how to address the integration dimensions of IWRM
for a given problem. In this regard, the present study aims to address this gap by investigating the degree of
implementation of IWRM at the sub-national level; to evaluate the rating in each section that covers the key component
of IWRM implementation, and to conclude the similarities and divergences, and the sustainability of the IWRM in the
study areas. This study focuses in Palawan Province with the following study sites: Puerto Princesa City, El Nido, Roxas,
and Taytay (see Figure 1).

Subsequently, a structured survey questionnaire is drawn up in accordance with the existing questionnaire developed
for this purpose [46]. This paper focuses on the first part of target 6.5. In this assessment, the components of the GWP
on criteria for IWRM adoption are implemented, primarily different aspects identified with (1) supporting environment,
(2) organizations and engagement, (3) management instruments, and (4) financing [13]. These four categories are
accumulated into indicator 6.5.1, which measures the extent to which IWRM is being implemented. The findings of the
case study are not counter-intuitive and confirm an average evolution of the study area's water resources management
system. Thus, potential opportunities for improvement were also identified. The paper does not discuss the necessary
institutional and governance reforms for IWRM that have been advocated by many. Moreover, despite current
governance constraints, much progress can be made by inferring and communicating how new arrangements and
approaches might improve water resource management.

292



Civil Engineering Journal Vol. 8, No. 02, February, 2022

50T NTeoE 18700 193700 12000 12150 12200

200N
200N

I
1°00"N
HOUN

LEGEND

AREA OF STUDY
| EL NiDE
e

.

I

10°qON,

AW0GON
T

MAP OF PHILIFPINES  sam—mmiis

FOON
SN

PALAWAN

N
a0
T

251250 25 50 75 100 =
[= = = e = e VTS

MECOE NeeoE 18°00E 198°00°E 12000 12100 12200

Figure 1. Map of the Philippines with the area of the study highlighted

2. Materials and Methods
2.1. Characteristics of the Research Site

The study considered the Local Government Units (LGU), water districts and other institutions in a certain locality
for their strategic role in the implementation of IWRM at the sub-national level. The study sites are Puerto Princesa
City, Palawan; El Nido, Palawan; Roxas, Palawan and Taytay, Palawan.

2.2. Selection Criteria

This study aims to enhance the IWRM degree of implementation to address water scarcity and to have efficient water
resource management. The study sites are chosen in terms of water quality and accessibility.

2.2.1. Puerto Princesa City

The Irawan River, with an approximate width of 10 meters located within the territorial boundaries of four barangays,
is the main source. The water classification is Class A [47], comprising the 80% water source of the city. The city's
groundwater quality is low, with a pH greater than 7.2, which is the minimum for reasonable quality groundwater.
Groundwater, which accounts for 20% of the city's water supply, contains elevated amounts of calcium and magnesium,
which create crust deposits in boilers [48-49]. Water service utility is provided by the Puerto Princesa City Water District
(PPCWD), Level I1l. According to the PPCWD data, only urban barangays are the areas they currently serve [45]. The
rest of the component barangays of a highly urbanized city do not have access to quality water. These barangays continue
to utilize Level | and Il water sources [45]. In the bulk of the city's 66 barangays, the water district instituted a water
rationing scheme to counter the scarcity. The city suffered unprecedented water shortage for decades, prompting for
such study to be conducted to address the problems in water resource management implemented in the city.

2.2.2. El Nido, Palawan

In 2018, due to numerous complaints raised by tourists and government personnel, a senior official asked the
Department of Health to test the drinking water supply of El Nido, suggesting it might be contaminated with harmful
bacteria [50] 50. The DENR in Mimaropa (Mindoro, Marinduque, Romblon, and Palawan) region announced that fecal
coliform levels had returned to normal seven months after the agency and local government launched a cleanup
campaign against errant establishments encroaching on coastal easements [51]. Residents in EI Nido have dug wells as
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their main source of water. Only 3% of the population had their own faucet, with about 17% having shared faucet
community water system [52]. The municipality has a poorly managed water system and has no sewerage system.
Sewage is discharged directly to the bay without treatment; thus, it is deemed necessary to be considered as one of the
areas of study for the IWRM degree of implementation.

2.2.3. Roxas, Palawan

A majority of the household water consumption in Poblacion, Roxas, Palawan are supplied by the Umalad watershed
through the Roxas Water District (RWD) [53]. RWD delivers potable water from its pumping station in Barangay 1V,
Poblacion, which has a capacity of 1,500 cubic meters per day. Through an agreement from the Provincial Government
of Palawan and the Municipal Government of Roxas, the Caibulo Water Project, which can supply up to 30,000 cubic
meters per day, may soon be used [54]. The salinity of the water in Roxas is 5.4 parts per thousand, or 225 times more
than the norm, according to the water measure [55]. This is concerning, according to health authorities, because so much
salt in the water may have negative health consequences. Thus, long-term solutions for Roxas are necessary to safeguard
the health of water users.

2.2.4. Taytay, Palawan

Based on the ECAN Resource Management Plan (2015-2020) of Taytay, Palawan, limited water supply is a major
problem and is listed as a priority to be addressed [56]. Numerous plans such as pipe systems and artesian wells were
created to improve the waterworks system and expand all existing water systems in the area to assure continuous supply.
The municipality has abundant sources of surface water due to its lake and numerous branching rivers and waterfalls. It
has 39 rivers and 15 waterfalls located in 9 barangays, as reported in its Comprehensive Land Use Plans (1999-2009).
However, the groundwater resources are challenging to utilize because of the overlying rocks that have very low
permeability, which restrict water flow [56]. Few areas with shallow wells were developed as sources of supply for the
households. Both pumped, and gravity water facilities were constructed to supply Barangay Poblacion. The sources for
the gravity type are Mamaquen Surface water, Malaipit Spring source, Melita Spring source, and Nagbenter Source [56].
Most of the water facilities are operating and functional only within a limited time that makes it difficult to supply water
on peak days and dry seasons.

2.3. Overall Research Approach

The study design was developed based on the following factors: A standardized questionnaire may be used to collect
information about awareness levels, and using a focused group discussion to conduct the questionnaire to the
respondents is a simple and accurate method. The information required to complete the survey questionnaire is expected
to be held by government officials, water district directors, and stakeholders. This study will adopt the steps developed
for the computation of the indicators of IWRM's degree of implementation.

The data gathered during the survey were analyzed for all categories and the expected degree of implementation of
IWRM was calculated in accordance with the step-by-step computation [57]. The general meanings of the
implementation groups for the overall 6.5.1 indicator score, provided in Table 1, are based on the particular question's
threshold definitions

Table 1. Implementation types, score thresholds, and interpretation for the IWRM in general [13]

Score range Overall IWRM score general interpretation

The vast majority of IWRM components are completely integrated, with goals regularly met and plans and

Very high 91-100 projects evaluated and updated on a regular basis

Plan and policy goals for IWRM are largely fulfilled, with strong regional reach and stakeholder

High 71-90 participation
Medium-high 51-70 Capacity to |nco_rp0rate IWRM elements is largely sufficient, and elements are usually introduced as part
of long-term projects.
Medium-low 31-50 IWRM components have largely been institutionalized, and deployment is well underway
Low 11-30 The implementation of elements of IWRM has started in general, but with modest adoption across the
country and perhaps poor stakeholder interest
Very low 0-10 The production of elements of IWRM has been delayed or halted in most situations.
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1. Phrasing Research Questions » The implementation of IWRM is
not 100% in the selected study sites

1. How to achieve 100% degree of 1. Among the four (4) sectors in

Need for exploration » implementation of IWRM in the !WRM degree of |mplementat|_on,
lected study sit in what sector needs more attention
selected study sites to improve the rating of IWRM

There is lack of information

Literature review in IWRM

2. Defining Research Objectives P implementation

l

There is need to investigate IWRM
implementation at sub national level

The literature review allowed to identify the following milestones:

l

o Information can be acquired by means of questionnaires;

3. Contextualisation of research L4

4. Choosing a Research Design » ] a AR
o A reliable way to administer the survey per institution
5. Collecting Data » Consequently, the following design will be adopted:
Questionnaire development Questionnaire administration

6. Interpretation and Discussion » Interpretation of res_ults relating to the degree of implementation of IWRM in
the selected study sites

Input for the development of a preliminary guidelines for a successful
implementation of IWRM at the sub-national level

Figure 2. Methodology of the study

2.3.1. Survey Questionnaire (UNEP, 2018a)
The SDG indicator 6. 5.1 on IWRM implementation is based on a self-assessed questionnaire with questions
organized into four main dimensions of IWRM:
e Enabling environment: The most common policy, legal, and strategic planning tools that support IWRM
implementation.
e Institutions and participation: Aspects of institutional and stakeholder support for implementation.

e Management instruments: Tools and activities that help decision-makers and users choose between alternative
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actions.
¢ Financing: Various budgeting and financing sources used for water resource development and management.

Each of these four sections has questions at the national, subnational, basin/aquifer, local, and cross-border levels,
as well. This talks about the target 6.5 formulation of putting IWRM into use "at all levels." The questionnaire was
divided into two parts. The first section was organized to gather data on age, gender, profession, and educational
qualifications. Whilst, the second part contained 27 questions related to information about the IWRM degree of
implementation.

Questions Q1 — Q6 want to verify the state of programs, rules, and proposals to help IWRM at the national and sub-
national levels. Questions Q7 — Q15 aim to verify the status of institutions for IWRM implementation at the national
and sub-national levels. Questions Q16 — Q23 wanted to verify the status of IWRM management tools at the national
and sub-national levels. Questions Q24 — Q27 aim to verify the status of funding of production and maintenance of
water resources at the national and sub-national levels. The interview is accounted for the respondents who are
knowledgeable in the implementation of IWRM. The survey was conducted in different institutions in the study area.
The study provides for non-structural measures such as a collaboration strategy and awareness campaigns. The intent is
to raise the awareness of stakeholders and water resource managers on the addressed topics. Orientation lectures were
also held in a focused group discussion at the beginning of the study.

3. Results

Face-to-face interviews were conducted during the survey. A brief orientation about IWRM was presented before
the interview. The IWRM rating of all responses was then calculated. From the questionnaires administered to the
respondents, the following results were gathered. The questionnaires were divided into four sections, each containing
sub-questionnaires that cover a key component of IWRM.

3.1. Enabling Environment

This section discusses the enabling framework, which refers to the requirements that facilitate IWRM
implementation. It provides the most popular IWRM legislation, legal, and planning methods. The rating of the study
sites for this section is shown in Figure 3.

Section rating
0 10 20 30 40 50 60 70 80 90 100
National Policy (1.1a) I
|
> National Laws (1.1b) E——
S e | ||
= National IWRM Plans (1.1c) _
S} |
2 _—
S Subnational Policies (1.2a)
|
S
S C -
g Basin/ Aquifer Management Plans (1.2b)
|
O EEEE— m Puerto Princesa City
Transboundary Arrangements (1.2c) 2 El Nido
|
I Rocs
Section 1. Policies, Laws, Plans (Ave.)
] H Taytay

Figure 3. Rating of study sites for Enabling Environment Section

Puerto Princesa City obtained a sectional average of 36.67, which lies at "medium-low" level. Based on the general
interpretation of score, it means that some aspects of IWRM have been institutionalized, and execution will follow. The
degree of execution in the city of water resources policies and plans are equally "low", which signifies the existence and
implementation of policies but are not based on IWRM. Meanwhile, the implementation of national formulated laws is
far more effective with implementation at "medium-high", suggesting that such laws are applied by the majority of
water-related authorities. Subnational policies are at "medium-low" range. Basin/aquifer management plans show a
balanced but sluggish effort given by the authorities to formulate plans and commence utilizing and implementing them.
Similarly, at "low" degree of implementation is the transboundary arrangement, suggesting that arrangements are in the
preparatory stage.
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Recording a 32-point score, Enabling Environment is implemented at "medium-low" degree in the municipality of
El Nido. The implementation of this section is in progress, but the commitment of arrangements is not extensive. The
policies and laws, which is at "low" degree range, show the presence of laws and policies that are water-related yet non-
conformance to that of IWRM. National plans, however, positively implemented at "medium-low". Therefore, plans
that are formulated nationally are approved by the government and is being implemented by a few authorities. Equally
implemented are all the subnational or local elements; the management plans and subnational policies. At "medium-
low" degree, indicating that subnational proposals are being developed based on IWRM, which has been approved by
authorities and is now being used to direct work. Furthermore, it also indicates that management plans are approved in
the majority of basins/aquifers and commencing to be used by authorities.

The average implementation level in Roxas is 30, which signifies that the municipality has begun limited
implementation of IWRM policies, laws, and plans that conform to the IWRM at "low" level. However, even if it can
be seen that the degree of implementation on national water resources policies, laws, and plans are "medium-low", it is
reassuring to know that there are constant efforts from the national authorities to formulate, approve, and enforce laws,
policies, and plans which are IWRM-conforming. Subnational policies, basin/aquifer management plans, and
transboundary arrangements are likewise executed at a "low" rating. Although this level of implementation appears to
be relatively low, this indicates the existence of such plans and laws at the subnational level yet not based on IWRM,
and that basin/aquifer management plans are being prepared but not government approved.

Having an average scoring range of 43.33, the municipality of Taytay, Palawan, is implementing the enabling
environment as its section with the highest level of implementation at "medium-low", this means that IWRM-related
elements are government-approved and is starting to be used as a framework by the authorities. National laws and
policies are implemented at "medium-high", indicating that approved laws and policies are applied and used,
respectively, by the majority of appropriate authorities to coordinate management practices. Meanwhile, IWRM-relevant
national plans have started to be recognized and implemented by the authorities at "medium-low", equally carried out
with the subnational guidelines and basin/aquifer management plans which is pessimistically suggesting the equal efforts
done by the authorities at other levels to gradually adapt and equate the national capacity. Transboundary arrangements
also at "medium-high", suggesting that inter-municipal arrangements' provisions are partially implemented.

3.2. Institutions and Participations

This section discusses the various political, social, fiscal, and administrative institutions that aid in the
implementation of IWRM. It contains some of the most common social institutions for IWRM. Institutional capability
and efficiency, cross-sector alignment, stakeholder engagement, and gender equity are all part of it. The rating of the
study sites for this section is shown in Figure 4.

Section rating
0 20 40 60 80 100
National Institution (2.1a) S —
Inter-sector Coordination (2.1b) —
S National Public Participation (2.1c)  —)
03: Private Sector Participation (2.1d) E——
E National Gender Objectives (2.1e)  —
g National Capacity Development (2.1f) ——
é— Basin/ Aquifer Institutions (2.2a)  —
8 Local Public Participation (2.2b) —— m Puerto Princesa City
Subnational Gender Objectives (2.2c)  —) = El Nido
—— Roxas
Section 2. Institutions and Participation (Ave.) —— u Taytay

Figure 4. Rating of study sites for Institutions and Participations’ Section

The score of Puerto Princesa in this section shows a scattered result, varying from capacity development to inter-
sector coordination. The element which defines the capacity to lead the IWRM implementation at the national level and
at the basin level, is applied at "low" degree. However, even when there is a constriction in the presence of national and
local authorities, it is reassuring to see that there exists an effective capability of addressing possible conflicts of interest
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between sectors and/or stakeholders with established coordination procedures in place. In the case of Puerto Princesa
City, inter-sector coordination falls to "medium-high" range. It implies that there is effective communication between
various sectors, to regularly engage in strategy, planning, and management processes. Local public participation is
evident in the city. Local authorities are occasionally requesting information and opinions from the population, where
information is made available to the stakeholders. Subsequently, local implementation of gender-specific objectives is
also somewhat carried out forward. On the other hand, the national capacity development is reported as rather the "least"
implemented element which connects to the short-term, ad-hoc, and occasional capacity development initiatives.

With a sectional average score of 31.11, El Nido implements the institutions and participations section at a "medium-
low" degree. In terms of institutional capacity, the present water-relevant authorities and agencies only have the
competence to effectively lead the formulation of IWRM plans and possess a clear mandate in pioneering the IWRM
implementation, both in the national and basin/aquifer level. With a low level of institutional capacity, it is expected
that inter-sectoral coordination is just at the communication level, where water infrastructure, strategy, planning, and
management knowledge is shared among various sectors. Both the private sector and the local public participation are
amongst those which are at "low" implementation level. It further implies the limited contribution of the business sector
to the management, development, and effective use of water resources and the constrained and inadequate
communication between the concerned authorities and the local community. Gender targets for water quality
management are being applied similarly at the national and subnational levels, at "medium-low" implementation. This
shows the recurring need to guarantee that water resources management and programs are incorporated in the gender
objectives. Capacity development is reported to be similarly implemented less, implying that the municipality
implements short-term activities that aim for development. Thus, in many municipalities, long-term progress and
sustainability strategies for water resources management are critical calls for reform.

Roxas shows a sectional average of 44.44, which falls under the "medium-low" degree of implementation, a range
where IWRM is rather institutionalized, and implementation is in progress. However, the two elements concerning the
public authorities — national institutions capacity and cross-sectoral coordination - equally received a "medium-high"
municipal implementation, implying that there are capable and effective authorities and there exist opportunities for
various sectors to partake in implementing processes. Slightly behind is the presence of institutions that have a clear
mandate on effectively leading the IWRM implementation. Nevertheless, all the remaining elements fall under the
"medium-low" implementing degree, individually gathering a uniform score. For stakeholders' participation,
implementation appears to be equally mitigated for both the national and local levels, signifying that the authorities
occasionally request public participation — information, experiences, and opinions. Similarly, the implementation degree
for gender-specific objectives is instigated at the national and subnational levels. Regular cooperation between the public
and private sectors is emerging for the development of water resources, management, and efficient use. A "medium-
low" degree of implementation for capacity development equates to a long-term capacity development plan, although
hindered by the limited geographic and public coverage.

Showing a "low" average sectional score of 24.44, the municipality of Taytay records this as the lowest implemented
section equivalent to a scoring range where IWRM has already begun, but limited interest and potentially low
stakeholders' engagement. The result clearly shows an almost low uniform scoring range for all the elements with "low"
rating. Notably, an integral advantage in the implementing level of gender-specific objectives at the national level
compared to the subnational implies that there is a more strictly implemented framework regarding gender objectives
nationally, however partially funded. All the elements that concern the public authorities - national institutions capacity,
inter-sector coordination, and basin/aquifer institutions as aforementioned, received low scores. It clearly implies the
constraints present in areas where it is hard for centralized institutions to have complete mandates over the extensive
geographical coverage of their jurisdiction, which further implies the need for capacity development. Consequently, in
having no proper authorities, there is also an almost non-existent stakeholders' participation, with very limited
communications between the government and business community. Advancing these vital elements along with gender
equality and empowerment could positively reform the aspects of effective IWRM elements' implementation.

3.3. Management Instruments

This section provides the mechanisms that allow decision-makers and consumers to make sound and informed
decisions while choosing between various options, which covers conservation systems, water quality control and
stresses, information sharing, and capacity building. The rating of the study sites for this section is shown in Figure 5.
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Figure 5. Rating of study sites for Management Instruments' Section

Puerto Princesa City's scoring distribution on this section shows a low sectional level of implementation.
Correspondingly all the elements are reported to be at "low" or "medium-low" in implementation. At 35 points, this is
at the "medium-low" stratum of general interpretation. The need for an established and regular monitoring of water
availability is critical in finding alternatives and securing sustainable and efficient water use. These two elements are
somewhat correlated in their purpose of mitigating future water scarcity problems. Therefore, considered a concern that
these two related aspects are implemented poorly. The water availability monitoring systems in the city were established
for a limited number of temporary projects only. Some sustainability control tools are implemented over a longer period
of time but with limited scope for all water users and across the world. Elements that are seen to prepare, protect, and
preserve the ecosystem are equally rated, however, at "medium-low" level. Generally, it implies that some management
instruments were introduced over a longer period of time but with restricted sector scope, at-risk areas, and ecosystem
category. With this, the ability to implement these management instruments is already present, however, the pressure
focuses now on how to enlarge the radius of the impact of the implementation that will serve as boosters in achieving
higher implementation levels. The city, as reported, is rather dependent on the basin-type water resources rather than
the limitedly-producing aquifer resources, which consist of a low portion of the water source. Although there are still
some constraints that impede the access to data and information, it is positive to see that longer-term data and knowledge
exchange agreements occur between major data providers and users, and is on the verge of transitioning to provide data
with a sufficient level of coverage across industries and across the country.

Management instruments section's implementation for EI Nido could be considered as the least effectively enforced
and realized, besides being the lowest scoring average amongst all four sections at 30 points "medium-low". Primarily,
the absence of the critical element in national monitoring of water availability shows the main and basic need for the
implementation to flourish. The absence consequently affects mainly the sustainable and efficient water use, in a sense
that the management instruments are used infrequently and only for short-term programs. Ecosystem management, as it
is deemed to overlap with pollution control, amazingly advanced the former by a huge gap, implying that management
instruments include management plans and other tools. With long-term implementation and with adequate coverage of
at-risk areas, disaster risk reduction is also seen as a focal element. Basin management instruments are equally
implemented with the aquifer management instruments, signifying that implementation of these instruments is on a more
long-term basis, with a sufficient regional and stakeholder reach. Data collection and access across relevant stakeholders
are critical to sustainable and equal use of water resources. However, this element is reported to be non-existent.

Roxas has an IWRM average score and result distribution of "low" level of implementation at 27.50. At existing
rates of execution, this average is seen as slow-moving, and the global goal is impossible to be reached. Although a huge
portion of the municipality has access to managed potable water, there is still a low percentage that is reliant on other
sources of water such as dug wells where aquifers are provided. This explains the implementation score of aquifer
management instrument categorized as medium-low, which means that instruments are long-term implemented but have
limited stakeholder coverage. In contrast, basin management, which is expected to be implemented more efficiently,
received a low implementing score. These two elements that concern the implementation at the lowest level must be
well-integrated to boost the implementing levels at the subnational. Monitoring national water supply and ensuring safe
and effective water usage is essential for achieving Goal 6 (Target 6.4); these two received different scores, categorized
as poorly implemented. Encouragingly, having the water monitoring carried out in a longer-term implementation is
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constructive, and this could directly influence the progress in the instigation of efficient water usage. Pollution control,
although limitedly, is progressively implemented on a more long-term basis compared to ecosystem management
instruments which are likely to overlap, giving the same areas of concern on environment preservation. Disaster risk
reduction and resilience are implemented only through short-term and ad-hoc programs. Data sharing is rather more
difficult as it is challenging to collect data regarding water concerns, where availability is limited and hardly accessible.

The elemental scoring distribution of Taytay is varied, with a sectional average of 37.50, implying a "medium-low"
degree of implementation, signifying that the IWRM execution has started but with limited coverage. The two highest-
scoring questions, water availability monitoring and efficient water use, both received "medium-high" implementation
range, are required to provide vital information to ensure that the water resources are sustainable. Meanwhile, the three
elements that concern the environmental protection and preservation, pollution control, ecosystem management
instrument, and disaster risk reduction are uniformly seen to be implemented with "medium-low" range score. This
implies that programs that supports the improvement of water quality, protecting and restoring water-related ecosystems,
and reducing deaths and economic losses relative to water disasters are continuously implemented yet limited in terms
of geography, stakeholders' involvement, sectors, and ecosystem category. Capacity therefore, is present, but the
challenge is on how to scale up the coverage from being limited to achieving adequate to excellent coverage. The status
of IWRM management instruments at other levels is the lowest in this section. This could signify that implementation
at local levels is slow to progress, and the need to focus the implementation target at other levels is high. Basin/aquifer
management instruments, along with the data and information sharing, shows "low" degree of implementation. It is,
therefore a necessity to urgently ensure management security in both the surface and groundwater.

3.4. Financing

This section examines the financial tools available for the production and maintenance of water resources from
different sources. The rating of the study sites for this section are shown in Figure 6.
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Figure 6. Rating of study sites for Financing Section

This section records the highest degree of implementation for Puerto Princesa City. At 52. 5 points, it is the only
section to surpass the "medium-high™ stratum of implementation. From the indicative score, the city has a chance to
achieve the global goal, but efforts must be concentrated and continued before 2030. The national budget for recurrent
cost obtains the highest score amongst all elements, implying that all elements are allocated, and implementations are
regularly carried out. Meanwhile, the national budget for investments is efficient by providing sufficient budget
allocations for all planned programs or projects. An appropriate budget has been set aside for proposed investments, but
funds have not been disbursed or made available locally. Implemented at "low" level, the city aims to raise local revenue.
Although revenues were regularly collected from users, these funds are not used for water supply conservation.

This section is implemented at "medium-low" having a 35-point score for ElI Nido. Centralization and location
priorities play an important role in the scoring differences in the municipality. It can be seen that an increasing trend is
created from the national to the subnational level. Both national budgets for investments and recurrent costs are
implemented at "low" level. This shows that national budgets are allocated primarily for planned investments and for
just a handful of the components, as well as early deployment. Even if the subnational budget for investments is only
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implemented at "medium-low", it is encouraging to note that it is sufficiently allocated for planned investments. User-
raised revenues can be seen as the highest implemented element in this section, which is to be taken positively, as it will
be a stepping stone to start establishing financial stability, which can cover some important IWRM activities. This could
be interpreted that EI Nido utilizes a limited amount of collected revenues in implementing some IWRM activities.

This section unexpectedly leads all other main aspects of IWRM in Roxas. At exactly 50 points, financing aspects
is at the verge of progressing from "medium-low", which means that financial elements are institutionalized and
implemented. The pattern those sub-national elements lag their national counterparts clearly shows that there is a lack
of focus on local levels which can possibly be caused by centralization. Nationally, for all proposed activities or schemes,
there is enough money allocated and funds disbursed by scoring a "medium-high". However, a "medium-low"
subnational budget for investments implies an adequate budget set aside for proposed investments, but inadequate funds
disbursed or available. As the implementation of IWRM is slowly yet progressively moving, recurrent costs are now
necessary. The majority of the components have been allocated, and deployment has begun. Furthermore, having an
institution that could provide water provision services, there is but limited revenues raised from users. As encouraging
asitis, there is still the continuous need to enhance financing for sustainable, equitable, and efficient water management.

Similar to other aspects, financial aspects of the municipality of Taytay show a somehow different score distribution,
with a sectional average of 40 points under "medium-low" range. The municipality shows an equivalent scoring for the
two elements concerning the investment budgets. A sufficient budget has been set for proposed investments, but
insufficient funds have been disbursed or made available. It's discouraging that only a handful of the components have
recurring costs allocated and that execution is still in its early stages, which needs to be immediately addressed to achieve
all the other aspects, as financial is considered a major tool to do so. On a positive note, a score in raised revenues
implies effective revenue-raising and allocating strategies and plans covering some IWRM element implementation
activities. Seemingly, the lack of implementing capacity from the national level is covered in the sub-national level.

As shown in Table 2, Puerto Princesa City, EI Nido, Roxas, and Taytay have the following IWRM ratings; 39.93,
32.03, 37.99, and 36.32%, respectively, which all means "medium-low" rating wherein IWRM components have largely
been institutionalized, and deployment is well started. While there is subnational water control in these regions, its
maximum capacity is often not understood due to various constraints. Since spatial dimensions are not only closely
related but also interdependent, implementing IWRM at all levels is a critical part of SDG target 6.5. Activity or inaction
at one stage, in particular, may have a direct effect on the quantity and consistency of water. The problem in this strategy
is to ensure that IWRM implementation at the transboundary and subnational/local levels does not fall behind the
national level to the point where it impedes progress 13. The majority of responses have equivalent standards of
enforcement for programs, rules, and plans; organizations and participation; and management instruments. Financing
for water quality control and monitoring must be expanded, mainly by better cost-recovery.

Table 2. IWRM Rating of the selected study sites

Puerto Princesa City EINido Roxas Taytay

Sector 1. Enabling Environment 36.67 32.00 30.00 43.33
Sector 2. Institutions and Participation 35.55 31.11 44.44 24.44
Sector 3. Management Instrument 35.00 30.00 27.50 37.50
Sector 4. Financing 52.50 35.00 50.00 40.00

IWRM Rating 39.93 32.03 3799  36.32

Although it's the SDG benchmark, past surveys show that the research sites are unlikely to meet the global goal at
the existing rates of implementation. A report argued that implementing IWRM would be one of the most comprehensive
steps countries can take towards achieving SDG 6. A holistic IWRM approach would provide institutional structures
and multi stakeholder processes to balance water resource development and use for people, economic growth, and
ecosystem services. With diverse natural resources, social and economic development, each region would need to find
a path to integration. A long-term political commitment to change would be essential [58]. The report referred to GWP's
framework for helping countries decide on actions based on their socioeconomic development [59]. There was also
evidence linking a country's Human Development Index (HDI) to IWRM progress. This suggested IWRM was mostly
associated with wealthy nations, but the report found this was not always the case. According to Shah 59, countries with
strong national institutional capacity and coordination, and high stakeholder participation at the national and local levels
could implement IWRM with or without high HDI.

4. Discussion

The four study locations report comparable implementation levels for policies, laws, and plans; institutions and
participation; and management instruments. The averages for these three dimensions are comparable (32-35), though
they vary considerably between sites. The study sites report a low to moderate level of financing implementation.
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Financing for water resource management and monitoring must be increased, most notably through improved cost
recovery. Result shows the IWRM rating in the selected study sites are quite low. It demonstrates the individual rating
of study sites for each section that covers the key component of IWRM. Implementation is happening, but to such an
extent that ratings vary from 0 to 100. Each site can be identified to make progress. Different approaches to implementing
integrated water resource management are needed as there is no "one-size-fits-all". While site-specific, these approaches
will resonate with many other sites. Important improvements may be achieved by concentrating on some of the survey's
lower-scoring regions, such as basin/aquifer management, financial structures, and capability growth. These indicate
clear directions on what sections must be prioritized and what steps to take.

Effective implementation of integrated water management includes a wide variety of factors, including establishing
a framework for controlling the quality of water, to be engaged to create regulations that address the private sector's
equal and sustainable use of water resources [13]. Multiple elements of IWRM may be applied by a number of actors in
a variety of ways and at varying speeds. Implementing these components if IWRM should consider the local political,
economic, and social realities in each nation. In short, IWRM implementation should not be seen solely as the work of
the ministry of water, although it will have a coordination role function to be played. Although there is no such thing as
ideal water governance metrics, an indicator addressing various components of the IWRM offers a valuable input
framework to promote the implementation of key aspects of good water management.
5. Policy Implications

As argued by Rola et al. [60], water governance in the Philippines has the following constraints: confusion in legal
documents for water, inadequate water data for planning, interconnected water agencies; and insufficient human and
financial resources. The effectiveness of the local levels in their mandates is also impelling. Local governance is
functioning; however, decisions and actions are still bound by the powers at the national level, which results in conflicts
between national and local governments.

The majority of the responses from the survey reported that water conflicts are present in their localities. Although
several conflicts cited issues over failure to comply with corporate laws, at the organizational or LGU level, conflict
resolution is based on the customary procedure. Further, the results from the study sites are predominant in the different
parts of Palawan. In this context, accelerating the IWRM implementation in these sites is needed to contribute to a higher
national IWRM rating. In this respect, actions and steps must be taken to advance the management of water resources.
The list below should be determined and prioritized to contribute a significant outcome to IWRM rating.

5.1. Enabling Environment of Laws, Policies and Plans
¢ Advancing the introduction of water strategies plans and regulations.
¢ Establishing strategies for watershed management.

e Harmonizing rules on transboundary water.

5.2. Institutions and Stakeholder
¢ Ensure that the national and subnational have the capacity to perform their functions.
e Strengthen transparency for water-use efficiency by local authorities.
o Create procedures at central and local government levels to handle IWRM projects.

e Improve water agencies' recruiting procedures to ensure trained workers; build workers such that they are well
trained with the expertise needed to enhance IWRM implementation.

o Strengthen private sector and stakeholder involvement in water resources development and planning.

5.3. Management Instruments

o Establish appropriate frameworks for the implementation of hierarchical coordination management tools and
human and financial resources.

e Improve the cooperation and collaboration between management-to-business experts in order to implement new
technologies that improve water quality.

e Protect ecosystems, watersheds, and water reservoirs.
¢ Create arrangements for data sharing.

5.4. Financing
¢ Establish viable processes of funding and budget allocation for the implementation of IWRM.

e Influence to build IWRM infrastructure projects by local governments and development councils.
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o Allow water trading at various levels to further improve cost recovery.
e Encourage public-private partnerships in water resources management.

6. Conclusion

The right to water is a fundamental human right. Nonetheless, many people, particularly the poor, have limited access
to it, despite the fact that available annual resources far outnumber total withdrawals. Inadequate water governance at
multiple levels contributes to the creation of "artificial scarcity." The findings indicated that the numerous legal
documents governing water are confusing and that water data for planning purposes is insufficient. While there are
numerous water agencies, they are not vertically or horizontally connected. These various institutions lack the necessary
human and financial resources, as well as a local presence, to carry out their mandates effectively. The findings of this
study confirm previous findings that governance is highly dependent on economic and social conditions and that no
single approach to governance works in all situations. Economical solutions that fit all are also inadequate. While
hierarchical governance appears to be the norm in the Philippines, polycentric governance may be appropriate.

A number of countries have incorporated IWRM concepts into their water management plans. However, there has
been much too little progress on the ground in terms of operationalizing the definition and putting the practices into
effect. The implementation of IWRM in the selected study sites falls under a medium-low rating. These areas adopted
most elements of IWRM, and implementation is proceeding, but the arrangements and stakeholder engagement are
relatively low. At the subnational, basin, and local levels, there is a need to concentrate on advancing elements of IWRM
implementation. In some cases, it is essential to resolve the disparities in capability and approaches. Implementation
needs to significantly accelerate in these areas to contribute to a higher national IWRM rating. Municipal and regional
targets are encouraged to be established based on the municipality and region's context. Following that, the challenge
for these areas is to design, acquire funding, and execute activities that can sustain the intervention areas and drive them
toward goals.
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Appendix I: Sample Portion of the Questionnaire Showing the Rating Based on the Degree of
IWRM Implementation

Information about the IWRM Degree of implementation:
The questionnaire contains four sections, each covering a key component of IWRM:

1. Enabling Environment: Creating the conditions that help to support the implementation of IWRM, which
includes the most typical policy, legal and strategic planning tools for IWRM.

2. Institutions and Participation: The range and roles of political, social, economic and administrative institutions
and other stakeholder groups that help to support the implementation of IWRM.

3. Management Instruments: The tools and activities that enable decision-makers and users to make rational and
informed choices between alternative actions.

4. Financing: Budgeting and financing made available and used for water resources development and management
from various sources.

Each section has two sub-sections covering the "National™ and "Other" levels. Various levels are covered to address
the target 6.5 wording "... at all levels." “Other” levels include sub-national, basin, local and transboundary. Questions
relate to these levels depending on their relevance to the particular aspect of IWRM.

A.l. Enabling Environment

This section covers the enabling environment, which is about creating the conditions that help to support the

implementation of IWRM. It includes the most typical policy, legal and planning tools for IWRM. Please check (v') and
rate based on the degree of implementation of IWRM on the given statements using the following scales:

0-Verylow 20-Low 40 — Medium Low 60 — Medium-high 80— High 100 — Very high

1.1 What is the status of policies, laws and plans to support Integrated Water Resources Management (IWRM) at the national level?

Very low Low Medium-low | Medium-high High Very high
© (20) (40) (60) (80) (100)

a. National water resources policy, or similar

b. National water resources law(s)

c. National integrated water resources management
(IWRM) plans, or similar

1.2 What is the status of policies, laws and plans to support IWRM at sub-national levels?

a. Sub-national water resources policies or similar

b. Basin/aquifer management plans or similar, based
on IWRM

c¢. Arrangements for transboundary water
management in most important basins / aquifers
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