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A B S T R A C T   

Integrating resilience attributes into local plans is considered an important step in enhancing disaster risk 
reduction. However, the extent to which resilience is captured in local disaster management plans remains 
underexplored. This paper utilizes content analysis to examine the integration of the United Nations Office for 
Disaster Risk Reduction's (UNDRR) resilience attributes across 11 cities in Metro Manila. Results show strong 
integration in governance and risk identification while gaps exist in ecosystem protection, city-to-city learning, 
and disaster victims' participation in recovery planning. The paper recommends introducing metropolitan-level 
platforms for inter-city learning, turning local authorities' attention towards nature-based solutions, and 
including disaster victims in the recovery planning process.   

1. Introduction 

Cities in the Global South are severely challenged by vulnerability to 
disaster risks [9]. This has been compounded by rapid urbanization, 
climate change variability, unplanned urban development and a relative 
lack of adaptive capacity [26]. The dual challenges of disaster vulner-
abilities and limited adaptive capacities constitute a core element of 
disaster frameworks coupled with increasing attention to resilience 
planning in Global South contexts. The Sustainable Development Goals, 
specifically Goal 11, target 11.b, stresses the imperative to increase the 
number of cities adopting and implementing policies and plans towards 
resilience to disasters. Additionally, the Sendai Framework calls for 
holistic disaster risk management at all levels [81]. Similarly, the New 
Urban Agenda acknowledges the critical role of municipalities and 
communities and stresses the need for strengthening local governance 
capacities. 

Several studies have emphasized the importance of resilience plan-
ning at the national and local levels [2,68,75]. However, integrating 
resilience at the local government level remains a challenge. In rapidly 
urbanizing Global South cities, there persist serious challenges in local 
planning due to several issues. For example, in Dhaka, poor coordination 
and limited planning capacity have been significant barriers to man-
aging climate-induced disasters [23]. In Lalitpur, Nepal, the lack of local 
capacity-building programs for communities and government agencies 
remain a significant challenge to achieving disaster resilience [29]. In 
Nairobi, it was observed that deeply entrenched sectoral thinking 
hampered the development of public space and infrastructure develop-
ment [9]. These studies all underscore the need to build local capacity 
for disaster resilience, especially in vulnerable cities. However, the 
extent to which resilience is captured in local disaster plans is under-
explored. Mainstreaming resilience into local plans is considered an 
important step to provide an intentional strategic framework for the 

Abbreviations: PLDRR, Policies and Legislation for DRR; OS, Organizational Structure; MR, Multi-sectoral Relationships; HM, Hazard Maps; RSP, Risk Scenario 
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CIES, Continuity of Infrastructure and Essential Services; EWS, Early Warning System; ERS, Emergency Response System; PRP, Post-disaster Recovery Plan; DSP, 
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implementation of disaster resilience projects and their impact at the 
local level. This integration of resilience into disaster risk reduction 
planning is important because disaster events and impacts are localized, 
and as such, there is a need for developing strategic programs and ac-
tions that enhance the adaptive capacity of local institutions [81]. 

In the case of Metro Manila, a Global South megacity with a popu-
lation of 13.48 million and the centre of political, economic, and socio- 
cultural activities of the Philippines, building disaster resilience is 
imperative as climate change drives the intensity and frequency of di-
sasters to increase. The Second National Communication to the UNFCCC 
projects climate scenarios of increased annual temperatures (up to 
2.2 ◦C by 2050) and rainfall (up to 27.8% by 2050) throughout the 
Philippines, which exacerbate the effects of hydrometeorological di-
sasters such as flooding and typhoons. The trend is alarming as the 
Philippines is ranked 31st out of 191 countries in terms of flooding risk 
and 2nd highest overall in terms of typhoon risk in the 2022 INFORM 
Risk Index [22]. Furthermore, it is projected that by 2030, the annual 
affected population by flooding will be 61,000 people and damages at 
around 451 million USD yearly. The average annual loss due to typhoons 
is projected to increase by up to 35% by 2050 due to the higher likeli-
hood of high-intensity events [86]. 

Given the above realities, it is therefore necessary to examine Metro 
Manila LGUs' Disaster Risk Reduction and Management Plans from the 
perspective of resilience attributes to anticipate climate change-induced 
disasters. In doing so, this study contributes to the ongoing discourse of 
disaster resilience in local planning in two ways. First, the study sheds 
light on the level of integration of resilience concepts in local disaster 
risk reduction and management plans. Secondly, it aims to identify 
strengths, weaknesses, and gaps in each local government unit's (LGU) 
disaster risk reduction and management plans using the United Nations 
Office for Disaster Risk Reduction (UNDRR) Urban Resilience Frame-
work as a guide to its evaluation. 

The paper is divided into six sections commencing with an intro-
duction, followed by section 2 which gives a background of the Philip-
pine disaster risk management system and Metro Manila's disaster and 
climate risk profile. Section 3 details the paper's research methods along 
with the materials used and the analytical framework behind their 
evaluation. Section 4 presents the results of the content analysis of the 
selected local disaster risk reduction and management plans, and Sec-
tion 5 provides discussion and policy implications. The paper concludes 
with a summary and some recommendations. 

2. Institutional framework for disaster risk reduction and 
management in the Philippine context 

2.1. Disaster risk reduction and management system in the Philippines 

Given the Philippines' history with disasters, a legislative response 
was first initiated in 1978 with the passing of Presidential Decree 1566, 
which created the National Disaster Coordinating Council. The 1978 law 
saw several proposals for revision in the succeeding decades but 
remained mostly unchanged. The destruction left in the wake of Ondoy 
at the capital in 2009 spurred the passing of the Republic Act 10121 or 
the Disaster Risk Reduction Law of 2010, which replaced the outdated, 
reactive approach of Presidential Decree 1566 in 1978. It ushered in a 
paradigm shift where more focus was directed to addressing the need to 
reduce vulnerability and a shift to more proactive measures, rather than 
reactive measures which had been the status quo for the last three 
decades. 

The new law was also guided by the agenda set forth by the Hyogo 
Framework of Action, which shifts the responsibilities of disaster pre-
paredness, mitigation and vulnerability reduction to local governments 
[80]. Each level of government was mandated to establish their own 
Disaster Risk Reduction and Management Council (DRRMC) as part of 
an extensive DRRM network. This is also in line with the law's intention 
of implementing DRRM across all levels of government with the 

replication of the DRRM framework at the national, regional, provincial, 
city, municipal, and barangay levels, as shown in Fig. 1. 

The national DRRM framework has four priority areas: Disaster 
Prevention and Mitigation, Disaster Preparedness, Disaster Response, 
and Recovery and Rehabilitation, with increasing prioritization for 
prevention and mitigation. Each priority area is represented by a 
designated government agency to act as a vice chairperson [54]. To 
ensure interoperability at different scales, a consistent organizational 
structure of actors and their responsibilities is shared from the local level 
up to the national level. 

The DRR law also mandated the creation of disaster risk reduction 
and management plans at the national, regional, and local levels [7]. 
The National Disaster Risk Reduction and Management Plan (NDRRMP), 
Regional Disaster Risk Reduction and Management Plans (RDRRMPs), 
and Local Disaster Risk Reduction and Management Plans (LDRRMPs) 
form part of a network of plans as prescribed by RA 10121 or the DRRM 
Law. 

As mandated by the law, each LGU is tasked to produce their own 
LDRRMP [7]. The LDRRMP is the plan that lays out the implementation 
of DRRM programs, projects, and activities at the local level. By Law, the 
LDRRMPs are to be reviewed by a higher-level committee. For example, 
the Barangay Disaster Risk Reduction and Management (BDRRM) plan is 
reviewed at the City/Municipality level, while the City/Municipality 
Disaster Risk Reduction (C/MDRRM) plan is reviewed by the committee 
at the provincial level. Similarly, the Provincial Disaster Risk Reduction 
and Management (PDRRM) plan is reviewed at the regional committee 
level[51]. The Office of Civil Defense (OCD) is heavily involved in the 
process and provides review reports based on the feedback from the 
review team. (Fig. 2). 

Local government units in Metro Manila are highly decentralized as a 
result of the Local Government Code of 1991 which encouraged local 
autonomy and mandated all LGUs to be responsible for the emergency 
measures to be undertaken during and after disasters [7]. This includes 
the mandate to plan for disaster risk reduction through planning and 
implementation arrangements at the local level. There is, however, no 
disaster risk management plan at the regional level [51]. This may be 
attributed to the fact that the Metro Manila Development Authority 
(MMDA) lacks the financial and human resources to carry out its 
intended function as a regional-level governing body for Metro Manila 
[6,33]. 

Taking cognizance of this, this study seeks to evaluate the integration 
of disaster resilience into LDRRMPs at the individual city level. It 
adapted the UNDRR guidelines to cities' pathways to resilience to 
develop an assessment framework. 

Fig. 1. DRRM network (Source: Authors' elaboration).  
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2.2. Philippine hazard context and climate risk profile 

The Philippines, due to its location in the Pacific Ring of Fire, is 
highly prone to a wide spectrum of natural hazards. According to EM- 
DAT, the Philippines has recorded a total of 549 disaster events from 
1900 to 2022. Around 452 disaster events or 82% of the total, were 
hydrometeorological disasters such as floods and storms (Table 1). 

The Philippine climate is typified as humid equatorial with high 
temperatures and significant rainfall. The annual mean temperature is 
27.1 ◦C, while the average annual rainfall is approximately 2348 mm 
[86]. According to the Philippines' Second National Communication to 
the UNFCCC, the annual mean temperature in the Philippines is pro-
jected to increase by 0.9 ◦C to 1.1 ◦C by 2020 and 1.8 ◦C to 2.2 ◦C by 
2050 (Fig. 3). The same document projects annual precipitation to 
change from − 7.5% to 23% in 2020 and − 9.5% to 27.8% in 2050. This 
trend of warming correlates with increased intensity of typhoons and 

flooding in the future [1,37,77]. 

2.3. Mapping disaster risk vulnerabilities in Metro Manila 

Metro Manila, the capital of the Philippines, is vulnerable to a 
plethora of natural hazards and their negative impacts and is at high risk 
of exposure to three or more types of disasters [83]. Of these, flooding is 
the most damaging and devastating due to its chronic occurrence [63]. 
Fig. 4 illustrates the spatial distribution of flooding susceptibility and 
risk in Metro Manila. An index-based flood risk study conducted in 2020 
by Rubio et al. found that about 42.69% of Metro Manila was under 
moderate risk. However, the most populous cities, such as Quezon City 
and Manila City, remain under high and very high risk (Fig. 4). 

Typical of megacities in the Global South, Metro Manila's expansion 
and urban development have largely remained unplanned and uncon-
trolled, resulting in the sprawl of the metropolitan region. Built-up areas 
in Metro Manila have doubled from 1972 to 2006 [5]. Rapid urbani-
zation and in-migration have resulted in expansion to peri-urban areas 
and dangerous areas for habitation (e.g. marshland, along rivers, water 
canals, etc.) [62]. It is estimated that 556,526 informal settler families 
(ISF) currently reside in Metro Manila. Of these, 104,000 ISFs live in 
danger zones such as along rivers, canals, and other flood-prone areas 
with no adequate access to basic services such as electricity, water, and 
sewage and drainage systems [21]. All these contribute to Metro Ma-
nila's increased vulnerability to urban flooding. Nonetheless there is a 
policy dimension to disaster vulnerabilities as well. For example, studies 
[44,64] have shown that Metro Manila still faces administrative policy 
issues in coordination between LGUs and flood risk management, where 
the lack of a sole organizing body is considered the most influential 
barrier to improving the institutional framework for flood management. 

Fig. 2. DRRMP Review and Approval Flow Chart (Source: Adapted from [51]).  

Table 1 
Disaster hazards Affecting the Philippines from 1900 to 2022.  

Type of 
Hazard 

Number of 
Events 

Number of 
Deaths 

Total 
Affected 

Damage (000 
USD) 

Drought 10 8 6,750,894 148,852 
Earthquake 41 9927 6,575,152 669,744 
Flood 136 3676 33,902,345 3,836,363, 
Storm 316 50,650 198,099,902 24,718,758 
Volcano 25 2997 2,651,158 301,525 
Wildfire 1 2 300 – 
Epidemic 18 2627 358,395 – 
Insect 

Infestation 
2 0 200 925 

TOTAL 549 69,887 248,338,346 229,675,242 

Source: EM-DAT, Centre for Research on Epidemiology of Disaster, 2022, 
Retrieved on the 25/04/2022. 
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3. Methodology 

3.1. Research approach 

This study utilized thematic content analysis to examine LDRRMP 
across 10 cities and 1 municipality in Metro Manila, Philippines and 
determine their alignment with resilience attributes prescribed by the 
UNDRR's Disaster Resilience Scorecard for Cities. Content analysis is a 
systematic procedure that allows researchers to analyze textual data to 
identify and aggregate framings, patterns, constructs and expressions to 
address a research problem or question [31]. It is also an unobtrusive 

and non-reactive research method that leverages the inherent avail-
ability, stability, exactness, and broad coverage of documents [11]. The 
analysis follows a hermeneutic principle of interpretation based on ex-
cerpts and quotations. While we are aware of some critiques against this 
method, such as inconsistency and lack of coherence [50], recent studies 
demonstrate the usefulness of content analysis in the framing, prob-
lematization and integration of sustainability and resilience themes in 
emerging discourses on planning for sustainable urban development. 
Moreover, this type of analysis has recently gained traction as a useful 
tool in evaluating planning instruments across a variety of different but 
interrelated fields of urban resilience [19,23,52,60]. 

Fig. 3. Annual projected changes in mean temperature and precipitation under a medium-range emission scenario (Source: [88]).  

Fig. 4. Flood susceptibility and flood risk map of Metro Manila (Source: adapted from GMMA ready project, 2013 and [67]).  

N.T. Ner et al.                                                                                                                                                                                                                                   
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3.2. Materials 

LDRRMPs are documents that detail the implementation of DRRM 
programs, projects, and activities at the local level. As mandated by 
Republic Act 10121, each local government unit is required to formulate 
LDRRMPs to complement and align with the national-level framework. 
The list of LDRRMPs of cities included in the analysis is enumerated with 
their corresponding period coverage in Table 2. The documents were 
accessed either through the public domain or solicited from the 
respective local government units. Eleven (11) out of the 17 local gov-
ernment units in Metro Manila responded and provided the requested 
documents used in the study. 

3.3. Analytical framework 

The analytical framework was adapted from the UNDRR Disaster 
Resilience Scorecard for Cities which draws on the ten essentials of 
resilience (Fig. 5). The purpose of this scorecard is to cover the many 
issues cities face and serve as a guide for local governments towards the 
development of their own local disaster risk reduction strategies and 
plans. In this case, this scorecard provides a useful guide to understand 
local government planning and framing of resilience in disaster risk 
reduction and management plans [28]. Furthermore, the empirical 
relevance of the criteria was ascertained through a review of the existing 
scholarship to demonstrate the validity of their selection for the content 
analysis (See justification and indicative references in Table 3). 

Using this as reference, an analytical framework for evaluating the 
LDRRMPs and their alignment with the UNDRR's ten essentials of 
resilience [82] was formulated as shown in Table 3. 

3.4. Scoring criteria 

Each LDRRMP was scored against the outlined criteria using a three- 
point scale, where ‘0’ indicates that the criterion is not mentioned or 
present in the LDRRMP at all, ‘1’ indicates the criterion is mentioned 
without sufficient detail or elaboration to ascertain its relevance or 
priority in the LDRRMP, and ‘2’ means the criterion is mentioned and 
detailed in its scope and elaboration to assert its relevance or priority in 
the LDRRMP. Average scores were recorded for each thematic area and 
classified as follows: 0–50% = Poor Integration, 51–79% = Weak Inte-
gration, and 80–100% = Strong Integration. For this study, scores were 
not for ranking but to identify the extent of integrating disaster resil-
ience elements into local development plans and areas for improvement. 
To address the weakness in thematic content analysis, such as possible 
inconsistency and lack of coherence, the paper adopted a three-stage 
process. In the first stage, all authors discussed the criteria for scoring 
and pre-tested the documents by sharing individual textual in-
terpretations. The second stage involved running the documents 
through the evaluation process, and inconsistencies were clarified and 
reconciled through discussions between the authors. For the third and 

final stage of the process, disaster risk management practitioners were 
sought to provide further clarification and alignment across the results 
of the analyses. 

4. Results 

4.1. Governance 

An essential component towards achieving the goal of a resilient city 
starts with competent and robust disaster governance. Policies and 
institutional frameworks provide clear and comprehensive guidelines in 
decision-making and disaster risk reduction actions. Metro Manila LGUs, 
in this regard, performed well across the LDRRMPs reviewed, where 9 
out of 11 had a strong integration rating (Table 4). The plans typically 
reference international accords such as the Hyogo Framework of Action 
and the Sendai Framework for Disaster Risk Reduction, as well as the 
national legislation on DRR and the National DRRMP. This was reflected 
in the plans' explicit mentioning of legislative frameworks and emphasis 
on organizational structure and multi-sectoral approaches. Quezon 
City's LDRRMP stresses the importance of this thematic area as such: 

The full implementation of the DRRMP would require sustained 
attention, institutional commitment, detailed planning, significant in-
vestments, multi-sectoral and multi-stakeholder partnerships, and 
adequate competencies ([65], p. 14). 

The two LGUs with weak ratings in the criterion relating to multi- 
sectoral relationships were Navotas City and San Juan City. Navotas 
City briefly touches on the concept of a multi-sectoral approach by 
listing representatives from different sectors in its DRRM Council with 
no further detail regarding their specific roles and capacities. San Juan 
City acknowledges “the [city] government's limited funding capacity” 
and mentions that the “national government, the civil society, and the 
private sector are expected to play a significant role in supporting the 
funding of disaster risk reduction measures” but falls short of outlining 
the means and the specific actors or stakeholders involved ([69], p. 62). 

In contrast, Parañaque City's LDRRMP shows a priority to “develop, 
strengthen and operationalize mechanisms for partnership or 
networking with the private sector, CSOs, and volunteer groups”. In 
addition, it provides specific targets and implementation periods such as 
creating and maintaining a database of key actors and stakeholders and 
formulating coordination mechanisms guidelines for partnership ar-
rangements ([55], pp. 21, 86–87). 

4.2. Risk identification 

Having a clear understanding of hazard risks enables cities to plan for 
meaningful disaster risk reduction measures. Risk assessments and an-
alyses lead to better-informed decision-making, project prioritization 
and planning for risk reduction measures. This was observed in all the 
LGUs with a high degree of awareness of the natural hazards they 
face—likely due to studies,(e.g., JICA in 2004 and the UNDP GMMA 
Project in 2012), which had highlighted the high level of risk in Metro 
Manila. In addition, all LGUs had Geographic Information System (GIS)- 
based hazard maps that were produced from these studies. Some LGUs, 
such as Pasig City, had even partnered with DRR specialist organizations 
such as Earthquakes and Megacities Initiative to “generate a significant 
amount of consolidated hazard, vulnerability, risk and capacity data, as well 
as an in-depth understanding of the arrangements, plans, and experiences of 
the city to manage and prepare for disasters” ([56], p. 3) and further 
deepened their disaster risk knowledge with additional scientific infor-
mation and analysis. 

However, Navotas City's plan, out of eleven LDRRMPs examined, had 
a weak rating because its data on risk scenarios and disaster impacts 
were limited to historical data with no consideration for probable future 
scenarios (Table 5). 

Table 2 
List of LDRRMPs (Local Disaster Risk Reduction and Management 
Plans) and their respective years of coverage and year of publication.  

Local Government Unit Period of Coverage 

1. Pasig City 2017–2022 
2. Municipality of Pateros 2018–2024 
3. Navotas City 2020 
4. Makati City 2019–2030 
5. Las Piñas City 2019–2025 
6. Caloocan City 2020–2022 
7. Quezon City 2014–2020 
8. Mandaluyong City 2017–2022 
9. Muntinlupa City 2017–2022 
10. San Juan City 2017–2021 
11. Parañaque City 2021–2030  

N.T. Ner et al.                                                                                                                                                                                                                                   
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4.3. Financial considerations 

Proper funding and dedicated resources for disaster risk reduction 
allow local governments to carry out their plans. Integration of the 
thematic area of financial considerations was generally strong with 7 
LGUs (Table 6). For example, Pateros garnered a perfect score with its 
innovative means of optimizing resources through “DRRM groupings” 
and specified additional funding sources as well as “six-year financial 
projections” ([58], pp. 9, 160) in addition to its ring-fenced budget and a 
contingency fund for DRR. Muntinlupa City describes a “proposed pro-
gramming of the city DRRM Fund, other dedicated DRRM resources, and 
other regular funding source/s and budgetary support of the 
MCDRRMO” and lists in detail the other sources of funding ([46], pp. 
80–81). 

As mandated by the DRR law of 2010, each LGU was required to 
maintain a DRRM fund as well as a “Quick Response Fund” for emer-
gency purposes. As such, performance in the ring-fenced budget and 
contingency fund criteria among LGUs was generally high. LGUs which 
rated weak and poor include Las Piñas City, Caloocan City, Quezon City, 
and Mandaluyong City which have ineffective or no funding schemes 
(Table 6). 

4.4. Urban development 

Preemptive measures help avoid significant disruption and inca-
pacitation of infrastructure, which cause severe social, health, and 
economic consequences. The thematic area of urban development, 
which calls for resilient urban development, land use zoning, and 
building code standards, showed mixed results across the 11 LGUs. 
Overall, 4 LGUs showed strong integration, 3 LGUs showed weak inte-
gration, and 4 LGUs demonstrated poor integration (Table 7). Parañaque 
City LGU which scored 100% as part of its push for resilient infra-
structure, clearly states: 

“Application for construction permit for new residential and high- 
rise buildings require strict compliance of the National Building Code 
and the Green Building Code for sewage treatment plant, sanitation 
standards, fire safety measures, flood mitigation measures and earth-
quake safety measures” ([55], p. 65). 

Additionally, the plan identifies a “new localized building code” as 
part of city measures to ensure that building projects are sensitive to 
disaster risk reduction as well as contribute to climate change 

adaptation. 
On the contrary, Navotas City and Mandaluyong City scored 0% 

overall and showed no conceptualization and prioritization for all the 
criteria under this thematic area. Caloocan City and Las Piñas City both 
scored 16.7% overall. Caloocan City's LDRRMP mentions “disaster and 
climate change-resilient infrastructure” in passing with no further spe-
cifics towards their implementation ([14], p. 104). 

4.5. Ecosystem protection 

Ecosystems, as shown in multiple studies, provide a multitude of co- 
benefits, one of which is providing protective buffers against natural 
hazards. However, LGUs in Metro Manila still need to improve on this, as 
the analysis showed that the majority of the LGUs performed poorly in 
the thematic area of ecosystem protection. Overall, 8 LGUs out of 11 
showed poor integration while 1 LGU showed weak integration 
(Table 8). Navotas City scored highly in the awareness and under-
standing of ecosystem services criterion with its recognition and pres-
ervation efforts of its mangrove ecosystem. Still, it fell short in the 
promotion of green infrastructure criterion due to its linear parks 
development program being secondary to its informal settler clearing 
project, leading to its weak rating. 

Also, 3 LGUs showed zero indication for both criteria outlined in this 
thematic area. The results are troubling,considering the importance of 
ecosystems in DRR. Only Makati City and Parañaque showed strong 
integration for the thematic area, with each LGU explicitly mentioning 
the important role of ecosystems in reducing risks from natural hazards 
in their respective LDRRMP. Makati City's LDRRMP, for example, notes: 

Healthy natural ecosystems will serve as a buffer for impacts of di-
sasters and climate change and serve as a foundation to avoid trigger 
of impact chain to other sectors especially on social sector that may 
impact exposure of vulnerable population to health risks (e.g., 
communicable diseases and toxic and hazardous exposure) ([38], p. 
28). 

4.6. Institutional capacity 

A well-trained and competent institutional component provides 
strong guidance for the local government's DRR efforts. However, this 
remains a challenge for most LGUs in Metro Manila as majority of the 

Fig. 5. Ten essentials of resilience Source: [82]  
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Table 3 
Analytical framework for evaluating LDRRMPs based on the ten essentials of resilience and summarized list of criteria under each thematic area (adapted from [82]).  

Thematic Area Criteria Code Description Justification and Indicative References 

1. Governance Policies and Legislation 
for DRR 

PLDRR Clear formulation of goals, objectives, policies, and 
ordinances for disaster risk reduction 

Having policies and legislative frameworks for disaster risk 
reduction helps achieve widespread consensus and compliance 
with DRR measures across all sectors of society 
[80] 

Organizational Structure OS Clear and outlined responsibilities and duties of 
agencies that address disaster risk reduction 

Disaster risk reduction requires a wide range of knowledge, 
skills, and resources which are developed through 
organizational partnerships [76] 

Multi-sectoral 
Relationships 

MR Stipulates collaboration with public and private 
sector, civil society, and other related 
organizations 

Collaborating with relevant agents such as non-government 
stakeholders provide several advantages such as capitalizing on 
trust for more effective public policy [41] 

2. Risk 
Identification 

Hazard Maps HM The existence of up-to-date hazard maps that 
provides spatial information of hazard distribution 
and intensity 

Maps and the plotting of hazard-prone areas strengthen local 
capacity to critically appraise disaster risk in their immediate 
environment [13] 

Risk Scenario Projections RSP Clear identification and projection of disaster risk 
scenarios 

Resilient development planning requires an understanding of 
not only past events but also an anticipation of future hazards 
that have not happened yet [32] 

Disaster Impact 
Assessment 

DIA Maintains a database of potential losses/damage 
based on projected outcomes 

Data on loss and damage is a critical element for disaster risk 
management [79] 

3. Financial 
Considerations 

Ring-fenced Budget for 
DRR 

RFB Sets aside funding from the local government 
budget specifically for disaster management 
actions annually 

Explicit budget allocation for disaster risk reduction is crucial 
to achieve mainstreaming for effective action [42] 

Innovative Financing 
Schemes 

IFS Provides for strategies to seek access to 
supplementary funding and financial instruments 
outside of the local government budget 

Exploration of all possible traditional and innovative resources 
is essential for financing DRR activities [27] 

Contingency Fund CF Builds a contingency fund to meet immediate post- 
disaster needs 

Financial preparedness through contingency funds promises a 
more efficient system of response to weather shocks. [73] 

4. Urban 
Development 

Risk-sensitive Land Use 
Zoning 

RLUZ Applies appropriate land use zones with 
consideration for degree of risk and exposure 

Risk-sensitive development is required to reduce risk when 
planning new development in the city [35] 

Resilient Urban 
Development 

RUD Promotes integration of disaster resilience in urban 
development plans and projects 

Scholars emphasize the adoption of resilient concepts as a 
guiding principle for designing new development in hazardous 
areas [72] 

Building Code Standards BCS Building code standards are promoted and address 
hazards faced by the locality 

Building standards enables effective regulation to reduce 
disaster risk and significantly decreases disaster losses [30] 

5. Ecosystem 
Protection 

Awareness and 
Understanding of 
Ecosystem Services 

AUES Understands the functions of natural ecosystems 
within the city and how they contribute to 
mitigating disaster risks 

Ecosystems play a crucial role in the DRR context with growing 
evidence of their relevance and effectiveness [70] 

Promotion of Green 
Infrastructure 

PGI Active promotion of green infrastructure on urban 
development 

Green infrastructure can be a viable component of disaster risk 
management programs and deliver multiple benefits to achieve 
environmental and social goals [12] 

6. Institutional 
Capacity 

Skills and Experience SE Existence of a dedicated technical staff of DRR 
professionals 

Human resources for disaster risk reduction require significant 
investments in recruiting competent personnel or by providing 
existing staff with relevant technical, planning, and 
management training [78] 

Training Delivery TD Describes a training program for the city's DRR 
professionals which is regularly conducted and 
reviewed 

Regular training and workshops are better ways of developing 
skills and knowledge as opposed to one-off training sessions 
[78] 

City-to-City learning CCL Facilitates knowledge-sharing with other cities 
facing similar challenges 

City-to-city learning offers several advantages such as 
accelerated transfer of knowledge and experience, joint 
knowledge creation, empowerment of local governments, etc. 
[25] 

7. Societal 
Capacity 

Community Participation 
and Empowerment 

CPE Local community networks are identified and 
empowered as partners in DRR initiatives and 
activities 

Active public engagement and participation is a crucial part of 
the success of disaster management policies and programs and 
is of profound significance to disaster risk reduction efforts [3] 

Capacity-building 
Programs for Vulnerable 
Sectors 

CPVS Espouses the “leave no one behind” mindset and 
conducts regular training programs for the most 
vulnerable populations in the city 

Empowering the most vulnerable social groups in the disaster 
management process coupled with the support of the least 
vulnerable are crucial to successful implementation of disaster 
management activities. [74] 

Public Awareness and 
Education Programs 

PAEP Promotes DRR awareness and education campaigns 
for its citizens 

A culture for disaster awareness is essential for disaster 
governance while low awareness hinders disaster risk 
reduction efforts. [84] 

8. Infrastructure 
Protection 

Critical Infrastructure 
Review 

CIR Identifies measures for the protection of critical 
infrastructure such as schools, hospitals, and road 
networks in disaster planning 

Examining elements at risk such as critical infrastructures 
promotes effective risk reduction and climate change 
adaptation. Spatial indicators such as land use, road network, 
location of schools and hospitals, etc. should be available [8] 

Protective Infrastructure PI Identifies measures to provide and maintain 
protective infrastructure such as dikes, levees, 
spillways, etc. 

Construction of protective infrastructure and also protecting 
critical infrastructure available is crucial to decrease the risk of 
disasters [39] 
Ensuring protective or risk mitigating infrastructure such as 
flood defenses is critical to reducing the creation of risks from 
hazards and impacts of climate change [82] 

Continuity of 
Infrastructure and 
Essential Services 

CIES Identifies emergency plans for restoration of 
essential infrastructure and services (e.g., 
electricity, water, communication) 

Continuity of essential services such as electricity and water 
supply is essential for modern resilient societies [45] 

Early Warning System EWS 

(continued on next page) 
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LGUs showed weak integration for this thematic area. Based on the 
analysis, 8 LGUs performed well with the criteria for skills and experi-
ence and training delivery but scored poorly with the city-to-city 
learning criterion (Table 9). For example, San Juan City provided a 
detailed breakdown of budget allocation and fund sourcing towards 
training and enhancement of human resources as well as a projected 

timeline for their completion. which led to high scores in the skills, 
experience and training delivery criteria. Its overall performance was 
affected by a lack of inclusion of city-to-city learning in its LDRRMP. The 
absence of the prioritization and conceptualization of city-to-city 
learning in all of the LGUs is problematic as the Sendai Framework 
specifically highlights knowledge-sharing and peer learning at the local 

Table 3 (continued ) 

Thematic Area Criteria Code Description Justification and Indicative References 

9. Preparation and 
Response 

Identifies measures to provide and maintain a 
multi-hazard early warning and communication 
system 

Early warning systems (EWS) play a pivotal role in significantly 
decreasing the loss of lives and livelihoods due to hazards and 
disasters [18] 

Emergency Response 
System 

ERS Existence of emergency response system that takes 
into account all responsible actors in the event of a 
disaster 

Establishing a robust emergency response system is important 
in vulnerable contexts and may help in reducing the impacts of 
disasters [66] 

10. Recovery Post-disaster Recovery 
Plan 

PRP A process for post-disaster recovery involving post- 
disaster needs assessment and reconstruction is in 
place 

The recovery plan, which seeks to reduce future risk and 
facilitates post-disaster recovery, is an essential element of risk 
reduction. [71] 

Disaster Survivor 
Participation 

DSP Focuses attention on the needs of survivors and 
affected population and promotes their 
participation in decision-making process for 
recovery 

Including disaster victims in the decision-making process as 
opposed to participation through selected stakeholders 
complements government reconstruction efforts [53]  

Table 4 
LGU scores for the thematic area of governance.  

LGU PLDRR OS MR Total Score (%) Rating 

Pasig City 2 2 2 6 100 Strong 
Pateros 2 2 1 5 83.3 Strong 
Navotas City 2 1 1 4 66.7 Weak 
Makati City 2 2 2 6 100 Strong 
Las Piñas City 2 2 2 6 100 Strong 
Caloocan City 1 2 2 5 83.3 Strong 
Quezon City 2 2 2 6 100 Strong 
Mandaluyong City 1 2 2 5 83.3 Strong 
Muntinlupa City 2 2 2 6 100 Strong 
San Juan City 1 2 1 4 66.7 Weak 
Parañaque City 2 2 2 6 100 Strong  

Table 5 
LGU scores for the thematic area of risk identification.  

LGU HM RSP DIA Total Score (%) Rating 

Pasig City 2 2 2 6 100 Strong 
Pateros 2 2 2 6 100 Strong 
Navotas City 2 1 1 4 66.7 Weak 
Makati City 2 2 2 6 100 Strong 
Las Piñas City 2 2 2 6 100 Strong 
Caloocan City 2 2 2 6 100 Strong 
Quezon City 2 2 2 6 100 Strong 
Mandaluyong City 2 1 2 5 83.3 Strong 
Muntinlupa City 2 2 2 6 100 Strong 
San Juan City 2 2 2 4 100 Strong 
Parañaque City 2 2 2 6 100 Strong  

Table 6 
LGU scores for the thematic area of financial considerations.  

LGU RFB IFS CF Total Score (%) Rating 

Pasig City 2 2 2 6 100 Strong 
Pateros 2 2 2 6 100 Strong 
Navotas City 2 1 2 5 83.3 Strong 
Makati City 2 2 1 5 83.3 Strong 
Las Piñas City 2 0 2 4 66.7 Weak 
Caloocan City 2 0 0 2 33.3 Poor 
Quezon City 2 0 2 4 66.7 Weak 
Mandaluyong City 2 0 2 4 66.7 Weak 
Muntinlupa City 2 2 2 6 100 Strong 
San Juan City 2 1 2 5 83.3 Strong 
Parañaque City 2 2 2 6 100 Strong  

Table 7 
LGU scores for the thematic area of urban development.  

LGU RLUZ RUD BCS Total Score (%) Rating 

Pasig City 2 2 2 6 100 Strong 
Pateros 2 2 0 4 66.7 Weak 
Navotas City 0 0 0 0 0 Poor 
Makati City 2 2 2 6 100 Strong 
Las Piñas City 1 0 0 1 16.7 Poor 
Caloocan City 0 1 0 1 16.7 Poor 
Quezon City 2 2 2 6 100 Strong 
Mandaluyong City 0 0 0 0 0 Poor 
Muntinlupa City 2 0 2 4 66.7 Weak 
San Juan City 0 2 2 4 66.7 Weak 
Parañaque City 2 2 2 6 100 Strong  

Table 8 
LGU scores for the thematic area of ecosystem protection.  

LGU AUES PGI Total Score (%) Rating 

Pasig City 1 1 2 50 Poor 
Pateros 2 0 2 50 Poor 
Navotas City 2 1 3 75 Weak 
Makati City 2 2 4 100 Strong 
Las Piñas City 1 0 1 25 Poor 
Caloocan City 1 0 1 25 Poor 
Quezon City 0 1 1 25 Poor 
Mandaluyong City 0 0 0 0 Poor 
Muntinlupa City 0 0 0 0 Poor 
San Juan City 0 0 0 0 Poor 
Parañaque City 2 2 4 100 Strong  

Table 9 
LGU scores for the thematic area of institutional capacity.  

LGU SE TD CCL Total Score (%) Rating 

Pasig City 2 2 0 4 66.7 Weak 
Pateros 1 2 0 3 50 Poor 
Navotas City 1 2 0 3 50 Poor 
Makati City 2 2 0 4 66.7 Weak 
Las Piñas City 2 2 0 4 66.7 Weak 
Caloocan City 1 2 0 3 50 Poor 
Quezon City 2 2 0 4 66.7 Weak 
Mandaluyong City 2 2 0 4 66.7 Weak 
Muntinlupa City 2 2 0 4 66.7 Weak 
San Juan City 2 2 0 4 66.7 Weak 
Parañaque City 2 2 0 4 66.7 Weak  
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level as a priority. 

4.7. Societal capacity 

Participation of an active citizenry is a key component in the disaster 
risk reduction process. Awareness, education, and capacity-building 
programs help build stronger and well-equipped communities. The 
data analysis showed that 7 LGUs out of 11 strongly integrated for this 
thematic area (Table 10). For instance, Las Piñas City's LDRRMP 
exhibited prioritization for and described its commitment to empower-
ing communities and providing capacity-building programs for vulner-
able groups. The plan also identifies vulnerable sectors and indicates 
measures to mitigate disaster impacts on those sectors. One of the plan's 
objectives specifies “to build capacities, particularly of the vulnerable 
sectors, to manage and reduce hazard impacts” ([34], p. 65). It also had 
a unique population database where data was rich on the vulnerable 
population (i.e., women, children, elderly). It also specified capacity- 
building projects with outlined budgets and timeframes. 

In addition, 2 LGUs (San Juan City and Parañaque City) showed 
weak integration while another 2 (Navotas City and Caloocan City) 
showed poor integration for this thematic area. Navotas City and Calo-
ocan City score highly in the community participation and empower-
ment and public awareness and education programs critera. Still they 
tend to fare poorly in considering building the capacity of its most 
vulnerable social groups. 

4.8. Infrastructure protection 

Consideration for vital infrastructure such as health facilities, 
schools, and road networks is of paramount importance in the event of a 
disaster as they provide essential social services and enable mobility and 
safety nets [8]. It is, therefore, necessary to direct special attention to 
protect such facilities. Performance for this thematic area was strong in 
general, where 8 LGUs showed strong integration (Table 11). In 
particular, Parañaque City's LDRRMP showed strong integration for this 
thematic area by identifying and mapping critical infrastructure as well 
as a detailed breakdown of projects relating to protective infrastructure 
and the restoration of essential services. Mandaluyong City provides in 
its objectives: “To ensure road accessibility and restore necessary utili-
ties the soonest possible time” and specifies a lead agency as well as 
support agencies and a detailed flow of coordination between them 
([40], p. 31). 

Navotas City, showed weak integration while Caloocan City and San 
Juan City, showed poor integration (Table 11) where these elements 
were either mentioned in passing or not mentioned at all. 

4.9. Preparation and response 

Preparedness efforts and early warning systems ensure that com-
munities and individuals under threat of natural hazards are able to act 
appropriately in a timely manner to prevent loss of life and reduce 

property damage. Overall, 8 LGUs out of 11 showed strong integration of 
disaster preparation and response thematic area. Also, 2 LGUs showed 
weak integration while 1 LGU showed poor integration for this thematic 
area (Table 12). Most LGUs had established early warning and emer-
gency response systems, and these were reflected in their respective 
LDRRMPs. Navotas City did not feature early warning systems in its 
LDRRMP and only briefly mentions its emergency response program 
with no further details to determine its priority or relevance. 

4.10. Recovery 

Having a well-planned and participatory recovery and reconstruc-
tion process facilitates the ability of the city to re-activate itself and 
recover from the effects of a disaster. Unfortunately, all 11 LGUs eval-
uated showed poor integration in the thematic area of recovery 
(Table 13). This is partly due to the notable absence of participatory 
processes for disaster survivors in the post-disaster recovery phase. 
While most LGUs have detailed post-disaster recovery plans, these were 
mostly top-down approaches where there is no opportunity for disaster- 
affected communities to provide input towards their mode of recovery 
and rehabilitation. In the case of Navotas City, the concept of “build 
back better” is mentioned in passing under its disaster rehabilitation and 
recovery section,with no further details or actions, outlined to pursue its 
realization ([49], p. 63). 

Fig. 6 shows the radar diagrams produced for each LGU. Each radar 
diagram for the LGU shows a pictorial representation of its performance 
per thematic area. An overview of each LGU's strengths and weaknesses 
can be drawn from the radar diagrams and aid in comparing and con-
trasting between LGUs. 

5. Discussion 

This study sought to evaluate the extent to which disaster resilience 
attributes, as stipulated in the UNDRR framework, are integrated into 
local disaster risk reduction plans of 11 LGUs in Metro Manila. In fact, 
integrating resilience into local plans remains a major policy concern 
due to the ramifications for building adaptation and fostering 

Table 10 
LGU scores for the thematic area of societal capacity.  

LGU CPE CPVS PAEP Total Score (%) Rating 

Pasig City 2 2 2 6 100 Strong 
Pateros 2 2 2 6 100 Strong 
Navotas City 1 0 2 3 50 Poor 
Makati City 2 2 2 6 100 Strong 
Las Piñas City 2 2 2 6 100 Strong 
Caloocan City 0 0 2 2 33.3 Poor 
Quezon City 2 2 2 6 100 Strong 
Mandaluyong City 1 2 2 5 83.3 Strong 
Muntinlupa City 2 2 2 6 100 Strong 
San Juan City 2 0 2 4 66.7 Weak 
Parañaque City 2 0 2 4 66.7 Weak  

Table 11 
LGU scores for the thematic area of infrastructure protection.  

LGU CIR PI CIES Total Score (%) Rating 

Pasig City 2 2 1 5 83.3 Strong 
Pateros 2 2 1 5 83.3 Strong 
Navotas City 2 2 0 4 66.7 Weak 
Makati City 2 2 2 6 100 Strong 
Las Piñas City 2 2 2 6 100 Strong 
Caloocan City 0 0 1 1 16.7 Poor 
Quezon City 2 2 2 6 100 Strong 
Mandaluyong City 2 1 2 5 83.3 Strong 
Muntinlupa City 2 2 2 6 100 Strong 
San Juan City 0 0 2 2 33.3 Poor 
Parañaque City 2 2 2 6 100 Strong  

Table 12 
LGU scores the thematic area of preparation and response.  

LGU EWS ERS Total Score (%) Rating 

Pasig City 2 2 4 100 Strong 
Pateros 2 2 4 100 Strong 
Navotas City 0 1 1 25 Poor 
Makati City 2 2 4 100 Strong 
Las Piñas City 2 2 4 100 Strong 
Caloocan City 1 2 3 75 Weak 
Quezon City 2 2 4 100 Strong 
Mandaluyong City 1 2 3 75 Weak 
Muntinlupa City 2 2 4 100 Strong 
San Juan City 2 2 4 100 Strong 
Parañaque City 2 2 4 100 Strong  
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sustainable transformations at the community level in vulnerable con-
texts—where the battle for resilient societies could be won or lost. In this 
section, the findings as they relate to the strengths, weaknesses, and gaps 
are discussed. 

5.1. Strengths 

Results indicate that elements under the thematic areas of gover-
nance, risk identification, financial consideration, societal capacity, and 
preparation and response have strong integration across cities in Metro 
Manila. For example, all 11 cities scored very well in terms of having a 
legislative framework and policies for DRR, which is attributed to both 
history of exposure to disasters and stringent, national level disaster 
management laws enacted in 1978 and 2010 [7]. This finding aligns 
with previous research that indicate that Global South cities with high 
level of exposure to major disasters, such as those in South Africa, 
Indonesia, and the Philippines, are often spurred to develop disaster risk 
reduction legislation and policies to enhance their resilience [36]. For 
local disaster resilience planning, such legislative frameworks are inte-
gral to providing the legal supports and guidelines for local government 
units to integrate disaster risk reduction into local development plan-
ning [10,59]. 

Similarly, the results also show that LGUs were quite competent in 
risk identification especially awareness to hazards, where it was 
observed to be well integrated across all LGUs. In addition, all the LGUs 
utilized GIS to show the spatial distribution of natural hazards and 
disaster impacts. In Global South contexts, this finding contrasts recent 
studies in disaster-prone cities such as Accra, Dhaka, and Ekurhuleni 
where the lack of integration of geographic information systems is 
considered to impede disaster risk reduction efforts, forestalling local 
planning efforts towards community disaster resilience [4,23,47]. In the 
case of the LGU, the use of GIS is significant since such geographically 
embedded data of hazard-prone areas could enhance local decision- 
making capacity to critically appraise and respond to disasters [13]. 
However, such geographic tools should not supplant but complement 
local indigenous disaster risk knowledge to provide avenues for co- 
learning and co-design in disaster resilience planning [24]. 

In the thematic area of financial considerations, 7 out of 11 LGUs 
showed strong performance. Among these LGUs, Pateros stands out due 
to its strong performance despite being limited in resources compared to 
all other LGUs [17]. It is perhaps due to this limitation that Pateros has 
explored its plans to crowdsource financial resources, pool personnel 
and volunteers as well as to seek outside sources of funding to supple-
ment its DRRM budget. In this case, Caloocan city, the lowest per-
forming LGU in this thematic area, may benefit from looking to Pateros' 
example of linking and resource pooling strategies for disaster risk 
reduction. This further reinforces the need for peer learning and coor-
dinating among LGUs in Metro Manila through shared platforms that 
open up opportunities for city-to-city learning. 

5.2. Weaknesses 

The study also revealed some weaknesses in urban development and 
institutional capacity. Integrating disaster resilience planning into urban 
planning is important in dealing with other shocks and stresses at the 
local level, given that impacts of disasters are localized [81]. However, 
in the context of Metro Manila, findings indicate that only a handful of 
cities, such as Pasig City, Makati City, Quezon City, and Parañaque City, 
have integrated resilient land use zoning. These cities have partnered 
with experts in the field of DRRM to formulate their LDRRMP and as a 
result have produced a plan that is based on current DRRM practices and 
standards. On the other hand, some cities such as Navotas City and San 
Juan City did not have the human resource capacity or the financial 
capital to seek external expertise for the design and formulation of the 
DRRMP [49,69]. This impedes their ability to incorporate resilience 
concepts into urban planning in the majority of the LGUs in Metro 
Manila. This is suggestive that there is a prevalent tendency for devel-
opment to continue without assessing its impact on aggravating disaster 
risks [39]. This also lends credence to recent suggestions for a system 
framing of urban resilience where disaster risk reduction becomes a core 
component of urban development planning [61].This implies the need 
for coordinated, integrated, and intersectoral workings among various 
stakeholders at the local level [57]. 

5.3. Gaps 

The results also show two significant gaps in the integration of 
disaster resilience attributes at the local level. For one, all LGUs per-
formed poorly in the criteria for disaster survivors' participation in the 
recovery plans. In particular, the plans make no mention of active 
engagement in post-disaster planning and recovery. This situation is 
clearly at odds with the ongoing discourse of resilience in international 
frameworks (e.g. Sendai Framework, SDGs, New Urban Agenda, etc.) 
and disaster scholarship which underscore the critical need to actively 
engage disaster survivors in post-disaster decision making and recovery 
strategies to ensure that affected populations do not only recover but 
‘bounce forward’ in their resilient capacities [43,48]. Consequently, 
there is the need to learn from existing practices in Kesennuma, Japan 
where the direct participation of survivors has aided recovery and 
rebuilding for both people and their spatial settings [53]. Such experi-
ences call for rethinking the praxis of disaster recovery in the local 
disaster management planning process to uphold the agency of disaster 
victims as well as centralize their needs and perspectives. 

Secondly, there is troubling inattention to ecosystem protection as a 
disaster risk reduction measure in all LGUs. Specifically, the results show 
that all LGUs, with the exception of Makati City and Parañaque City, 
performed poorly in the thematic area of ecosystem protection. Makati 
City's exceptional performance in this thematic area, and other thematic 
areas in general, may be attributable to its membership to urban resil-
ience networks such as Making Cities Resilient 2030 and CITYNET 
Yokohama (CITYNET [15,20]). Moreover, Makati City consistently 
ranks among the richest of the Metro Manila LGUs which would 
significantly bolster their budgets for DRR programs [16]. Parañaque 
City also performed well in this thematic area due to its geographical 
context—being a coastal city with access to critical ecological systems 
such as mangrove forests. This awareness of its socio-ecological systems 
is reflected in their LDRRMP. The deficiency in the other 9 LGUs is 
particularly concerning given the evidence on the role of ecosystem 
protection measures (EPM) in fostering disaster resilience both at the 
national and local level [12,70]. In the context of EPM, Nature-based 
Solutions (NbS) offers useful socio-ecological approach for city author-
ities to enhance disaster resilience while addressing other development 
challenges that affect adaptive capacities [87]. Here lies the potential of 
NbS as an important approach for local governments to explore the 
theme of ecosystem protection for disaster resilience action planning 
and interventions. In fact, examples in Southeast Asian contexts include 

Table 13 
LGU scores for each criterion under the thematic area of recovery.  

LGU PRP DSP Total Score (%) Rating 

Pasig City 2 0 2 50 Poor 
Pateros 2 0 2 50 Poor 
Navotas City 1 0 1 25 Poor 
Makati City 2 0 2 50 Poor 
Las Piñas City 2 0 2 50 Poor 
Caloocan City 2 0 2 50 Poor 
Quezon City 2 0 2 50 Poor 
Mandaluyong City 2 0 2 50 Poor 
Muntinlupa City 2 0 2 50 Poor 
San Juan City 2 0 2 50 Poor 
Parañaque City 2 0 2 50 Poor  
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Fig. 6. Radar graphs of 11 LGUs' performance for the ten thematic areas.  
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the construction of urban wetlands and promoting open green spaces in 
Bangkok, Thailand and preservation of mangrove forests in Vietnam 
[85]. There is therefore a need for cities in Metro Manila to learn about 
and integrate these nature-based solutions in their planning. 

Study findings indicate that opportunities for inter-city learning are 
not being harnessed as all LGUs omit city-to-city learning in their 
LDRRMP. Disaster risks and vulnerabilities are transboundary, extend-
ing beyond administrative boundaries and calls for inter-city/ 
municipality coordination to respond to disaster risks. The absence of 
city-to-city learning is a missed opportunity to share resources and 
knowledge as well as increasing learning capacity, reinforcing local 
networks, and empowering local governments [25]. This finding sug-
gests that metropolitan-level coordination is needed to promote inter- 
city learning and cooperation through exchange platforms. It is impor-
tant to look at the importance of bonding relationships between Metro 
Manila LGUs to define and strengthen their actual working relationships 
and formal protocols [6]. 

6. Conclusion and recommendations 

This paper set out to analyze and examine the integration of resil-
ience themes in local disaster risk reduction plans and thereafter identify 
their strengths as well as weaknesses, and gaps that need to be 
addressed. Drawing on useful frameworks on thematic content analysis, 
our study showed that across the 11 LGUs' LDRRMPs, the thematic areas 
of governance, risk identification, financial considerations, societal ca-
pacity, and preparation and response showed strong integration of 
resilience. Results for urban development, institutional capacity, and 
infrastructure protection showed weak integration. Ecosystem protec-
tion and recovery proved to be areas where there was poor integration of 
resilience. 

Based on these findings, the paper proffers three main implications 
improving disaster risk reduction planning from the perspective of the 
content and integration of important attributes to guide better strategies 
and implementation practices. First and foremost, there is the urgent 
need to strengthen the mandate of the current meso-level authority in 
the Metropolitan Manila Development Authority as the coordinating 
body to promote inter-city learning and cooperation by creating ex-
change platforms (e.g. information, tools, resources, etc.) with respect to 
disaster planning and management. Secondly, the city authorities' un-
derstanding of NbSs should be enhanced to promote appreciation and 
integrating into the disaster management planning process which might 
entail bringing specific actors together such as policy makers, urban 
planners, disaster managers, ecologists, development professionals, en-
gineers, architects, etc. Finally, disaster professionals at the city level 
should expand participation avenues in the disaster recovery phase by 
both encouraging and creating platforms for the active engagement of 
disaster victims in the recovery process. Here, rethinking current post- 
disaster recovery strategies and shifting to a more inclusive and 
bottom-up approach is warranted. 

In conclusion, given the limitation that this is a content analysis of 
text contained within the plans and also based on a subjective assess-
ment of attributes, it provides an opportunity for future research to 
empirically investigate into concrete projects in the cities to ascertain 
the extent of resilience consideration. Despite these limitations, the 
findings of this research provide important pointers on the weaknesses 
and gaps in local plans that need to be addressed as part of efforts aimed 
at improving local disaster reduction management and eventually ac-
tions that foster disaster resilient cities. 
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