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Abstract 
 

The paper looks into the current socioeconomic research on resilience to natural disasters 
among urban households, firms and communities in the Philippines. It reviews the related 
analytical frameworks, methodologies and empirical studies already available with the end 
purpose of identifying research gaps and recommending studies and actions that can be 
undertaken to address them. The paper explains that the Philippines and Manila at present are 
among the least resilient countries and cities in the world. It also shows that there are foreign 
and locally- developed analytical frameworks and methodologies on the urban resilience that 
have been used in research. Furthermore, it found that there are already a number of empirical 
studies covering resilience of households, firms and communities particularly to natural disasters 
than have been conducted in specific urban areas like Metro Manila and other Philippine cities. 
From the review, the paper identifies some gaps in the current research on urban resilience and 
recommended specific researches and related activities that can be undertaken in the future.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Keywords: Resilience, Urban Resilience, Natural Disasters, Socio-Economic Studies, Households, 

Firms, Communities 
 

 

 
 



2 

Urban Resilience to Natural Disasters among Households, Firms and Communities in the 
Philippines  

 
Danilo C. Israel and David Feliks M. Bunao1 

 
 
 

I. Introduction 
 

Resilience is a widely researched subject internationally at present. Among others, 
research on resilience has been viewed as filling in the gaps of traditional disaster risk and 
vulnerability oriented-approaches and extending the focus to potentials, opportunities and 
capacities of natural disaster-prone populations (UNDP-UDC 2013).  In the Philippines, 
socioeconomic research on resilience in particular is also gradually gaining momentum as the 
country needs to conduct more and in-depth empirical studies on macroeconomic and 
microeconomic vulnerability and how systems resilience can be boosted and strengthened 
(Llanto 2016).    

 
In the area of microeconomic analysis, households, firms and communities are among the 

most important socioeconomic units considered. Likewise, urban areas are of critical significance 
because of the leading role they play in overall economic development. In a similar vein, natural 
disasters have been a major development problem in the country due to its geographical location 
and. Thus, it is necessary that the issue of urban resilience to natural disasters among households, 
firms and communities is a major domain in socioeconomic resilience research efforts in the 
country. 

 
The general objective of this paper is review the socioeconomic researches conducted on 

urban resilience to natural disasters among households, firms and communities in the 
Philippines. The end purpose is to identify gaps in the current research and recommend future 
studies can be undertaken to address them. Specifically, the paper a) provides the relevant 
definitions or relevant terms; b) discusses the current state of the Philippines and its cities in 
terms of resilience in comparison to other countries and cities; b) reviews the frameworks of 
analysis, and analytical models and methodologies used in resilience research in general and 
urban resilience research in particular; c) presents the different socioeconomic and policy studies 
conducted in the Philippines on urban resilience; and d) identifies gaps in research and provide 
some recommendations for future research. The paper uses secondary data and information 
from the relevant existing literature and primary information gathered from key informants. The 
paper is not comprehensive in that time and access limitations allow coverage only to studies 
which were available as of this writing.         

 
 

                                                           
1 The authors are Senior Research Fellow and Research Analyst II of the Philippine Institute for Development Studies 
(PIDS). 
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II. Definitions 
 

Resilience 
 

Different definitions of resilience has been provided by international development 
institutions (Table 1)2. While the definitions vary, they contain the common elements of capacity 
to bounce back after a shock and the capacity to adapt to change (FAO, IFAD and WFP 2012).  In 
the Philippines, resilience is officially defined in the context of natural disasters as “the ability of 
a system, community, or society exposed to hazards to resist, absorb, accommodate, and recover 
from the effects of a hazard in a timely and efficient manner, including through the preservation 
and restoration of its essential basic structures and functions” (NDCC 2010). 
 
Table 1: Definitions of resilience by international development institutions 

 
Publication 

 
Definition 

 

  

Rockefeller 
Foundation 

(2013) 

Resilience is ability of a system, entity, community or person to withstand shocks while 
still maintaining its essential functions. Resilience also refers to an ability to recover 
quickly and effectively from catastrophe, and a capability of enduring greater stress.   

OECD 
(2013) 

Resilience is the ability of individuals, communities and states and their institutions to 
absorb and recover from shocks, whilst positively adapting and transforming their 

structures and means for living in the face of long-term changes and uncertainty. Often 

USAID 
(2012, 
2013) 

Resilience is the ability of people, households, communities, countries, and systems to 
mitigate, adapt to and recover from shocks and stresses in a manner that reduces 

chronic vulnerability and facilitates inclusive growth. 

EU 
(2012a,b) 

Resilience is the ability of an individual, a household, a community, a country or a 
region to withstand, adapt, and quickly recover from stresses and shocks such as 

drought, violence, conflict or natural disaster.   

IFRC (2012) Resilience is the ability of individuals, communities, organizations, or countries 
exposed to disasters and crises and underlying vulnerabilities to: anticipate, reduce the 
impact of, cope with, and recover from the effects of adversity without compromising 

their long-term prospects. 

FAO (2011) Resilience is the ability of a system, community or society exposed to hazards to resist, 
absorb, accommodate to and recover from the effects of a hazard in a timely and 

efficient manner, including through the preservation and restoration of its essential 
basic structures and functions.   

Oxfam 
(2009) 

Resilience is the ability of a joint social and ecological system – such as a farm – to 
withstand shocks, coupled with the capacity to learn from them and evolve in 
response to changing conditions. Building resilience involves creating strength, 

flexibility, and adaptability.  

ADB and 
IFPRI (2009) 

Resilience is used to describe the magnitude of a disturbance that a system can 
withstand without crossing a threshold into a new structure or dynamic. In human 

systems, resilience refers to the ability of communities to withstand and recover from 

                                                           
2 Definitions by individuals are also found in the literature (e.g. Frankenberger et al. 2013) 
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stress, such as environmental change or social, economic, or political upheaval, while 
for natural systems, it is a measure of how much disturbance (e.g., storms, fire, and 
pollutants) an ecosystem can handle without shifting into a qualitatively different 

state. 

UNISDR 
(2007) 

Resilience is the ability of a system, community or society exposed to hazards to resist, 
absorb, accommodate to and recover from the effects of a hazard in a timely and 

efficient manner, including through the preservation and restoration of its essential 
basic structures and functions.  

UN (2005) Resilience is the capacity of a system, community or society potentially exposed to 
hazards to adapt, by resisting or changing in order to reach and maintain an acceptable 

level of functioning and structure 

  

Source of data: http://www.2020resilience.ifpri.info/files/2013/08/resiliencedefinitions.pdf 
 

 

Urban resilience 
 
 Urban resilience defined as the is the ability of an urban system-and all of its constituent 

socio-ecological and socio-technical networks across temporal and spatial scales-to maintain or 
rapidly return to its desired functions in the face of a disturbance, to adapt to change, and to 
quickly transform systems that limit current or future adaptive capacity (Jha, Miner, and Stanton-
Geddes 2013). Other different but similar definitions can be found in the existing relevant 
literature. 

 
             Natural disaster 
 

A natural disaster is an event caused by natural hazards that overwhelm local response 
capacity and greatly affect the social and economic development of a region (Sivakumar, 2005). 
It is classified into three categories based on its origin: (1) hydro-meteorological disasters like 
typhoons, floods, drought, and extreme heat waves; (2) geophysical disasters like earthquakes 
and volcanic eruptions; and (3) biological disasters like epidemics and insect infestations (Cavallo 
et al., 2010). From an economic perspective, a natural disaster can be defined as a natural 
occurrence that causes a disruption to an economic system, with a significant negative impact on 
assets, production factors, output, employment, or consumption (Hallegatte and Przyluski 2010). 

 
             Resilience to natural disasters 

 
In the context of natural disasters, resilience is the ability of individuals, communities and 

states and their institutions to absorb and recover from natural shocks while positively adapting 
and transforming their structures and means for living in the face of long-term changes and 
uncertainty (OECD, 2013). It is the ability of countries, communities, businesses, and individual 
households to resist, absorb, recover from, and reorganize in response to natural hazard events, 
without jeopardizing their sustained socioeconomic advancement and development (ADB, 2013).  
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III. Relative Resilience of the Philippines 
 

The Philippines relative to other countries 
 
In 2016, a Global Resilience Index (GRI) was prepared using the definition of resilience as 

a combination of the vulnerability of a country to supply chain disruption and the country’s ability 
to recover from such disruption (FM Global 2016). This index uses nine key drivers of resilience 
including: Conflict and political unrest, terrorism, corruption, vulnerability to oil shortages and 
price shocks, natural disasters, extreme weather, maturity in risk management capabilities, 
investment in risk management, infrastructure, and the quality of local suppliers.  The drivers are 
aggregated into three broad factors –economic, risk quality and supply chain – which, in turn, 
combine to form the index.  

 
The aforementioned GRI provided ranked scores for 130 countries and territories around 

the world. Of the countries considered, Switzerland and Norway occupied the top two places in 
the index (Table 2).  Switzerland placed first overall (composite) and for the supply chain factor, 
second for the economic factor, and 73rd for the risk quality factor. On the other hand, Norway 
ranked second overall, third for the economic factor, 10th for the risk quality factor, and 12th for 
the supply chain factor. It is interesting to note that top seven of the 130 countries considered 
are all located in Europe while the U.S. only ranked 7th, Canada 8th, and Australia 9th in the index.  

 
Table 2: Global Resilience Index, top ten countries, 2016 

Country 

  Factors 

Composite Economic Risk Quality Supply Chain 

Rank Score Rank Score Rank Score Rank Score 

         

Switzerland 1 100 2 94.9 73 57.2 1 100 

Norway 2 99.6 3 89.6 10 80.3 12 82.4 

Ireland 3 98.4 7 77.2 1 100.0 25 73.8 

Germany 4 94.6 16 72.1 13 78.4 4 91.2 

Luxembourg 5 94.5 1 100 79 54.5 11 84.4 

Netherlands 6 94.3 20 68.9 9 80.5 3 92 

United States 7 94.2 13 72.2 3 88.4 17 80.5 

Canada 8 92.7 19 69 2 88.7 21 80.2 

Australia 9 90.9 10 76.5 8 81.0 23 75.6 

Denmark 10 90.8 5 77.8 70 64.0 6 90.3 
         

Source: Modified from FM Global (2016) 

On the other hand, Venezuela and the Dominican Republic occupied the bottom two 
places in the GRI (Table 3).  Venezuela placed last overall and for the economic factor, 127th for 
the risk quality factor, and 128th for the supply chain factor. The Dominican Republic ranked 62nd 
for the economic factor, last for the risk quality factor, and 94th for the supply chain factor. It can 
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be seen that five of the bottom are located in South America, four are in Africa and one is in 
Europe.  

 
For the Philippines, specifically, the country was ranked 108th for the composite index, 

84th for the economic index, 114th for the risk quality index, and 90th for the supply chain index. 
Thus, the country was in the bottom 25 of the GRI and ranked very low in all of indexes for 
individual factors considered.   

 
Table 3: Global Resilience Index, bottom ten countries, 2016 

Country 

  Factors 

Composite Economic Risk Quality Supply Chain 

Rank Score Rank Score Rank Score Rank Score 

         

Honduras 121 32.5 112 27.9 117 37.9 78 34.3 

Jamaica 122 31.1 119 23.8 117 37.9 74 35.3 

Algeria 123 30.9 118 24.1 75 56.2 116 16.8 

Egypt 124 29.0 125 16.4 75 56.2 107 20.6 

Ukraine 125 28.5 127 10.9 79 54.5 95 27.1 

Mauritania 126 27.9 116 24.5 36 66.1 130 0.0 

Nicaragua 127 26.1 104 32.5 117 37.9 120 14.5 

Kyrgyz 
Republic 

128 22.2 128 7.5 97 52.5 110 18.1 

Dominican 
Republic 

129 20.4 62 42.4 130 0.0 94 27.6 

Venezuela 130 0.0 130 0.0 127 24.1 128 2.3 

Source: Modified from FM Global (2016) 

  Manila relative to other world cities 
 

In 2014, a resilience ranking of fifty world cities was done (Grosvenor 2014). In this work, 
resilience was defined as the ability of a city to avoid or bounce back from an adverse event which 
comes from the interplay of vulnerability and adaptive capacity. Furthermore, resilience was 
measured as a six stage process: 1) the key components of vulnerability and adaptive capacity 
were identified; 2) accurate independent data were collected, from as many sources as possible, 
on each component; 3) the different individual data sets were transformed into ordinal ranking 
systems with the same distribution and units so that the data sets can be added together and 
averaged; 4) the cities in each individual component of vulnerability and adaptive capacity were 
ranked, so that the relative position of each were known; by means of an un-weighted average, 
an overall ranking of cities for vulnerability and adaptive capacity were created; and 6) the 
ranking from vulnerability and adaptive capacity were averaged again and create an overall 
ranking of world cities in terms of their resilience.  
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The results of the aforementioned ranking of fifty world cities are summarized below 
(Figure 1). The three most resilient cities in the world were in Canada (Toronto, Vancouver and 
Calgary) while six were in the US (Chicago, Pittsburg, Boston, Washington DC, Atlanta and Seattle) 
while one is in Europe (Stockholm).  The middle group of cities, ranked 11 to 30, were also 
considered resilient. Most European cities fall into this group of countries including the weakest 
(Moscow, Milan and Madrid) and the strongest (Zurich, Amsterdam and Frankfurt). The bottom 
20 cities were considerably weaker than the top 30 and were considered the least resilient. Many 
of these were found in Asia while a few were in Europe, South America, Africa particularly Cairo 
and North America particularly Mexico.  It can be seen from Figure 1 that of the bottom ten 
countries, 7 were in Asia (Dhaka, Jakarta, Manila, Mumbai, Guangzhou, Delhi and Shanghai. 
Manila, in particular, was rated 4th from the bottom only ahead of Dhaka, Jakarta and Cairo in 
terms of overall city resilience.  

 

Figure 1: Resilience ranking of selected world cities, 2014 

 

Source: Grosvenor (2014) 
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City of Manila versus other cities of Metro Manila 
 

In 2010, the Climate and Disaster Resilience Initiative (CDRI) used the Climate Disaster 
Resilience Index (CDRI) to analyze the existing level of climate disaster resilience of sixteen cities 
and one municipality in Metro Manila (Shaw, Takeuchi and Fernandez 2010). In this study, 
climate-related natural hazards were considered specifically, such as typhoons, flooding, sea-
level rise, rainfall-induced landslides, heatwave, and drought. CDRI was used to measure climate 
disaster resilience by considering five dimensions including physical, social, economic, 
institutional, and natural. The CDRI values ranged from one to 5 which were the averages of the 
individual indices of the aforementioned five dimensions. Higher CDRI values were equivalent to 
higher preparedness of an individual city to cope with climate change and natural disasters and 
vice versa. 

 
Based on the CDRI values generated, the City of Manila was ranked sixth (about equal to 

Paranaque) in overall climate disaster resilience among Metro Manila cities and municipality 
after Mandaluyong, Navotas, Makati, Pasig, and Muntinlupa (Figure 2). Therefore, the capital city 
of the Philippines is clearly not among the top resilient cities in the urbanized area of Metro 
Manila3.  

 
To summarize the section, the Philippines and Manila were among the least resilient 

countries and cities in the world. Much, therefore, clearly needs to be done and quickly before 
they can be resilient places for people to live in. 

  
Figure 2: Overall climate disaster resilience score of Metro Manila, 2010 

 
Source: Shaw, Takeuchi and Fernandez (2010) 

                                                           
3 For Metro Manila, out of a perfect score of 5.0 the individual CDRI indexes for the dimensions were 4.35 for 

physical, 4.01 for social, institutional, 3.14 for economic, 4.20 for institutional, and 3.15 for natural and an overall 
CDRI of 3.77.  
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IV. International Research on Resilience   
 

Mapping of disaster resilience measurements 
 

Disaster resilience measurements which have been used were mapped in terms of various 
parameters of interest (Winderl 2014, Appendix Table). As shown in the mapping, numerous 
indices, indicators, frameworks and other tools have been developed over time by various 
development institutions and individuals. Some of these measurements focused on natural 
disasters and their socio-economic dimensions as part of an overall study on resilience. Many 
also concentrated on households and communities as the smallest unit of analysis. Not one, 
however, directly covered businesses.  

 
The methodologies covered in the mapping generally employed quantitative analysis but 

others also used the qualitative approach; were either participatory or not; utilized primary 
and/or secondary data; and were either in the early stages of development or already under 
implementation. Based on the mapping, it was shown that research on resilience of households 
and communities, but few or none at all on businesses, have already been conducted at the 
international level.        
 
 International frameworks for resilience 
 

As shown also in the aforementioned mapping, frameworks for studying resilience in 
general already exist. An example is the Department for International Development (DfID) 
framework (DfID 2011). This framework aims to improve the understanding of the different 
elements considered in building resilience (Figure 3). It is made up of four elements, namely, 
context, disturbance, capacity to deal with disturbance and reaction to disturbance. First, context 
defines whose resilience are analyzed. These context include systems or processes. Second, the 
disturbance faced, or shocks or stresses, are identified. Shocks are sudden events that impact on 
the vulnerability of the system and its components such as floods, typhoons, landslides, drought 
or earhtquakes.  

 
The DfID framework, further explains that stresses are long-term trends that undermine 

the potential of a system or process and increase the vulnerability of actors within it. Third, the 
capacity of the system or process to deal with the disturbance based on the levels of exposure, 
level of sensitivity and adaptive capacity is determined. Lastly, reaction to the disturbance which 
is how the system or process responds to the aftermath of the disaster, is analyzed. It can result 
into four outcomes: bounce back better wherein the system or process is more able to deal with 
future shocks and stresses, bounce back to normal pre-existing conditions, recover but worse 
than before, or collapse. 
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Figure 3: DfID resilience framework  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  
Source: DfID (2011) 
 

 
International frameworks for urban resilience 
 
There are also existing frameworks for the study of urban resilience some of which are 

shown below (Table 3). One example is that of Tyler and Moench (2012) (Figure 4). In this 
framework, the three key elements of urban resilience are the systems, agents and institutions. 
Systems are the physical infrastructure and ecosystems that provide key services such as food 
production, runoff management or flood control. Agents include individuals (consumers), 
households (as units for consumption, social reproduction capital accumulation), and public and 
private sectors (government agencies, private firms, civil society organizations).  Institutions are 
the social rules or conventions that structure human behavior and exchange in social and 
economic interactions.  

 
On the other hand, the characteristics of a resilient system in the aforementioned 

framework include flexibility and diversity, redundancy and modularity and safe failure. Flexibility 
and diversity are the ability to meet service needs under a wide range of climate conditions. 
Redundancy and modularity are the capacity to accommodate unexpected service demand or 
extreme climate events. Safe failure is the ability to deliver key services even under failures. 
Failure in one part of the system will not lead to failures of other parts. The framework operates 
on the assumption that agents, institutions and systems interact with each other in order to 
assess the vulnerability of a community. During the process, both local and scientific knowledge 
are used therefore shared learning occurs. Knowledge from the shared learning is then used in 
resilience building efforts. The agents, institutions and systems have specific roles in the 
identification, prioritization, design, implementation and monitoring process. Since climate 
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change is an ongoing process, shared learning will be also continuous and will improve over the 
passage of time. 
 

Table 3: Urban resilience frameworks 

 
Author 

 

 
Framework 

 

 
Description 

 

Kim and 
Lim (2016) 

Conceptual 
framework 
for urban 
climate 

resilience 

The conceptual framework consists of three parts, namely,  
1) climate change disturbance system, 2) process of system 
transition, and 3) preemptive and responsive process. The 
climate change disturbance system identifies the various 
climate conditions and climate variability. The process of 

system transition refers to the changes in a city brought about 
by climate change. Lastly, the preemptive and responsive 

process relates to the disaster risk reduction of a city. 

Jeffers et 
al. (2016) 

Urban 
resilience 
analysis 
process 

The framework explains the cyclical process of analyzing urban 
resilience. It involves five stages, namely: 1) identification of 

shocks, stresses, and key infrastructures, 2) selection of 
assessment methods and data collection, 3) assessment of 
infrastructure performance under shocks and stresses, 4) 

assessment of regional performance, and 5) assessment of 
resilience enhancing investments. At the center of the 

framework is the stakeholder engagement as it is necessary in 
each stage of the process. 

Rockefeller 
Foundation 

(2014) 

City 
resilience 

framework 

The city resilience framework describes the 12 key indicators 
that determine the resilience of a city. These indicators are then 

classified into four categories, namely, 1) leadership and 
strategy, 2) health and wellbeing, 3) economy and society, and 
4) infrastructure and environment. These indicators can help 

cities assess the extent of their resilience, pinpoint critical areas 
of weakness, and identify actions and programs to improve the 

city’s resilience. 

Jabareen 
(2013) 

Resilient city 
planning 

framework 

The resilient city planning framework explained the four 
interrelated concepts for building city resilience. The first 

component is the vulnerability analysis matrix in which the 
spatial and socio-economic mapping of future risks and 

vulnerabilities are conducted. The second concept, the urban 
governance, focuses on the governance, culture processes and 
roles of a resilient city. The third concept, prevention, refers to 
the actions geared towards greater urban resiliency. The last 
concept, uncertainty-oriented planning, suggests the need to 

review and revise current planning methods for climate change. 
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Galderisi 
(2013) 

The 
integrated 
model of 

urban 
resilience 

The framework is structured as a cyclical process with three 
stages, namely: 1) pre-event stage, 2) emergency phase and 3) 
recovery/transition phase. In addition to the aforementioned 
stages, the framework is composed of three levels. The inner 
most level represents the core goals of urban resilience which 
are adaptability, transformability and persistence. The second 

level identifies the five capacities of urban resilience. The outer 
most level provides a specific set of capabilities that further 

explain the five capacities. 

Tyler et al. 
(2012) 

Urban 
resilience 

framework 

The framework explains the process in which agents and 
systems interact with one another to strengthen urban 

resilience. The first process involves agents learning about 
climate change impacts and vulnerability of urban systems. The 
second process involves the assessment of climate impacts and 

assessment of vulnerabilities of agents by linking climate 
impacts to their capacities for learning, action and re-
organization. The next process is developing resilience 

strategies to respond to the vulnerabilities identified. Finally, 
the projects would be identified and implemented which will 

lead to greater urban resilience. 

Sources of information: Above-cited literature 

 
Figure 4: Urban climate resilience framework 

 
 
 

 
 

 
 
 

 
 
 
 
 

 
 
 
 
 
Source: Tyler and Moench (2012) 
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Philippine framework for urban resilience of households 
 

There are few locally-developed frameworks in existence for studying urban resilience in 
the Philippines. A framework or model for studying the urban resilience of households to natural 
disasters, in particular, is that of Gotangco et al. (2014). This model (Figure 5) focuses on 
household assets as the key stock and adverse impacts and adaptive capacity are quantified in 
terms of losses or expenditures and income, respectively4.  The model is based on data from 
surveys of low-income households. The authors explained that because it is possible for a natural 
disaster like flooding to affect low-income, middle-income and high-income households, three 
versions of the model can be developed to depict representative households for the three 
income groups. . Resilience indices from the three models can then be aggregated and weighted 
according to the exposure fractions to produce the final quantitative socio-economic household 
resilience index.  
  

Figure 5: System dynamics diagram of a low-income (LI) household resilience model 

 
Source: Gotangco et al. (2014) 

 

                                                           
4 Gotangco et al. (2014) has a detailed discussion of the model. 
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Philippine framework for urban resilience of firms 

 
A framework for urban resilience of firms in the Philippines is that used by Ballesteros and 

Domingo (2015) in studying small and medium enterprises (SMEs) (Figure 6). In this framework, 
building SME resilience is viewed in the context of the business and policy environment in which 
they operate5.  SMEs operate within the domestic and global supply chain linked with 
organizations that make up the value chain and logistics.  In the value chain, they are interfaced 
with big organizations from raw material to finished products and to the market/buyers. On the 
other hand, the flow of funds, goods and services from all nodes of the value chain comprise the 
logistics of which infrastructure, utilities and communications are considered the most critical 
aspects. The framework shows further that SMEs vulnerabilities and role in the supply chain imply 
that their ability to manage risks and to continue and recover on their business operations amid 
a disaster event can be defined by how the firm in particular and the supply chain, in general, 
address pre-and post-disaster imperatives.   
  

Figure 6: Conceptual framework for resilience of firms 
 

 
Source: Ballesteros and Domingo (2015) 

 

                                                           
5 A detailed discussion of the framework is contained in Ballesteros and Domingo (2015). 
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Philippine framework for urban resilience of communities 

 
A framework that was used to study the urban resilience of communities in the Philippines 

is that of florano (2015). This framework defines community governance as the aggregate 
decision, plans, and actions of the community in response to disasters brought about by a hazard 
or hazards6.  Members or residents of the community get involved in governance by informing 
co-residents about the dangers of impending hazards, consult with one another and other 
external stakeholders/actors on how  best to deal with the hazards and the disasters that they 
will bring to the community, make decisions, and implement those decisions through local 
policies, plans, programs, projects, and activities, which include local disaster recovery plans, 
strategies, and actions which are normally designed within the framework of the community’s 
local disaster risk reduction and management plan. These are all incorporated in the local DRRM 
plans and/or local disaster recovery plans. With the participation of other stakeholders, recovery 
efforts proceed guided by these plans. These may or may not lead to the recovery of the 
community, which are usually measured through the restoration of the pre-disaster conditions 
and building back better.     

 
Figure 7: Community Governance and Resilience Framework 

 
Abbreviations: GOV – governance; KAE – knowledge & education, RAS – risk assessment; RMVR 
– risk management & vulnerability reduction; DPR – disaster preparedness & response DRRM – 
disaster reduction and management; DRE – disaster recovery; Econ. – economic; Env. – 
environmental; Infra. – infrastructural; Inst. – institutional. 
Source: Florano (2014) 
 
                                                           
6 A detailed discussion of the framework is contained in Florano (2014). 
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V. Urban Resilience Studies in the Philippines 
 

There are a number of socioeconomic studies done which are related to the urban 
resilience of households, firms and communities, in the Philippines. These works generally 
considered natural disasters as the issue of interest while other forms of disaster was covered in 
one case. Below, these studies are summarized7.  

 
Resilience of households 

 
Israel and Briones (2013) examined the correlation between natural disasters and 

household poverty in the Philippines (Table 4). It 1) reviewed past studies on adaptation and 
coping strategies in the Philippines and analyzed the disaster risk reduction and management 
system in the country; and 2) employed descriptive statistics and regression analysis to study the 
relationship between national disasters and poverty using data from the 2011 Community-Based 
Monitoring System (CBMS) dataset for Pasay City, Metro Manila which covered 70,326 
households. 
 
Table 4: Natural Disaster Resilience-Related Studies on Urban Households in the Philippines 

Authors/ 
Year 

Methodology Main 
Finding 

Main 
Recommendation 

Israel and 
Briones 
(2013) 

 

₋ Pasay City 
₋ Typhoons and 

floods 
₋ CBMS 2011 Survey 

Data 
₋ Descriptive and 

regression 
analyses 

 

Households lost 7 
percent of their per 
capita income due to 
typhoons and floods. 
 

Government can be more 
accurate in the level of 
financial assistance to be 
provided to households 
affected by natural 
disasters. 

 

Gotangco 
et al. 

(2014) 

- Metro Manila 
- Floods 
- Survey data 
- General Systems 
- Dynamic Model, 

household 
resilience index 

Preliminary results 
indicated that the 
household resilience 
index decreased as 
response to shocks 
followed by slow 
recovery. 

Once the household 
resilience model has been 
finalized, it will be 
combined with models of 
other sectors into an overall 
resilience model with an 
aggregated resilience index. 
 

                                                           
7 Only those undertaken since 2010 up to this writing were covered. There may have been 

other studies missed due to time and access limitations.  
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Francisco 
(2014) 

- Marikina City 
- Floods 
- Household survey 
- Descriptive and 

regression 
analyses 

 

Many households 
learned from their 
recent experience of 
flooding, and that 
more households have 
now implemented 
measures in 
preparation for the 
next rainy season.  
 

Proactive adaptation 
measures should be 
encouraged and enhanced 
by providing vulnerable 
households with better 
access to information, 
training on disaster 
management and 
adaptation, and other 
important forms of support.  

 
The study found that past studies on adaptation and coping strategies point to the 

negative effects of natural disasters to household income and subsequently to household 
poverty. Specifically, poor households in both urban and rural areas are the most affected 
because their asset base, livelihood opportunities and incomes are diminished as a result of 
disasters. This consequently worsens the poverty situation and overall welfare of households. 
The study also found that occurrence and frequency of typhoon/flood in Pasay City have 
significant and negative effects on household per capita income. Households that were affected 
by flood/typhoon lost 7 percent of their per capita income.  

 
The study recommended Government can be more accurate in the level of financial 

assistance to be provided to households affected by natural disasters. It also suggested that the 
government consider the collection of natural disaster-related data and information through 
national household surveys in the Philippines. This would greatly help the conduct of future 
studies on natural disasters and resilience as it will provide a more comprehensive understanding 
of the financial, economic, social and demographic factors affecting resilience to natural 
disasters. 

 
Gotangco et al. (2014) studied how the systems resilience approach can be applied to 

describe the interaction between households and local governments in the Philippines (Table 4). 
The main objective was to develop a tool that will capture the physical, socio-economic and 
organizational factors that affect resilience and how it changes over time for the local 
governments, particularly in National Capital Region (NCR). It used the system dynamics (SD) 
modeling which allow for a system to be built virtually in terms of stocks, flows, input information 
and feedback loops. The authors explained that the purpose of SD modeling is to explore the 
behavior of a particular system structure and provide insight into the underlying causes of such 
behavior.  
 

In the household model used by the study, household assets are the key stock while 
adverse impacts and adaptive capacities are quantified in terms of losses and income, 
respectively. Preliminary results of the model using household data from an earlier survey 
indicated that the household resilience index decreased as response to shocks followed by slow 
recovery. To conclude, the study suggested that once the household resilience model has been 
finalized, these can be combined with models of other sectors which are being developed 
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separately (e.g. Local government unit (LGU), health sector) into an overall resilience model with 
an aggregated resilience index for a specific city. 

 
Francisco (2014) studied the coping strategies of households in Marikina City in response 

to extreme floods (Table 4). The main objective was to understand the kinds of coping strategies 
that households used. The study surveyed 402 households to identify the measures they took in 
preparation for the rainy season of 2012 and the preparations they had made for the monsoon 
season of 2013. Finding of the study revealed that the most commonly adapted measure in 2012 
was to check weather updates and flood warnings regularly (88%) followed by the preparation 
of an evacuation plan for the family (73%). The percentage of respondents who adapted these 
measures further increased to 97% and 79% respectively in 2013. The author argued that these 
changes suggest that many households learned from their recent experience of flooding, and 
that more households have now implemented measures in preparation for the next rainy season.  

 
The study suggested that pro-active adaptation measures be encouraged and enhanced 

by providing vulnerable households with better access to information, training on disaster 
management and adaptation, livelihood support to enhance their economic capability, 
opportunities for higher education, and financial support to enable them to build stronger and 
more resilient housing units. Government should also expand the reach and availability of low-
interest rate calamity loans as most households rely on loans to address their immediate needs 
after being struck by a disaster. 
 

Resilience of firms 
 
Mendoza, Francisco and Lau (2014) assessed the resilience of the Philippine SMEs during 

economic and environmental shocks by analyzing their coping strategies (Table 5). This study 
used data on firms’ crisis coping strategies drawn from the 2012 AIM-ADB Enterprise survey 
which covered 2,037 micro, small and medium firms in 34 cities in the Philippines. The calamities 
considered include typhoon, flood, drought, earthquake, volcanic eruption, armed conflict, fire, 
and others.   

 
Table 5: Natural Disaster Resilience-Related Studies on Urban Firms in the Philippines 

Authors/ 
Year 

Methodology Main 
Finding 

Main 
Recommendation 

Mendoza, 
Francisco 
and Lau 
(2014) 

 

₋ Marikina City, 
Iligan City and 
Cagayan de 
Oro City 

₋ Floods 
₋ 2012 AIM-ADB 

Enterprise 
Survey  

Larger and more 
productive firms are 
better able to cope, and 
might even see crises as 
opportunities for 
expansion and finding 
new markets. Firms that 
are smaller and less 
productive may face 

Stronger urban planning is 
necessary and it should not 
discriminate across firms. 
Financing mechanisms to 
invest in resilience and 
innovative risk 
management  
mechanisms could be 
useful 
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₋ Descriptive 
and regression 
analyses 

 

additional challenges to 
survive, and they may 
turn to crisis coping 
mechanisms that have 
negative implications on 
their long run 
competitiveness. 

 

 

Ballesteros 
and Domingo 

(2015) 

 

- Philippines 
- Typhoons 
- Secondary 

data 
- Descriptive 

analysis 
 

There is apparent lack of 
disaggregation or sectoral 
focus on the policy 
framework that drives 
DRRM among the 
different stakeholders. 
There is no single policy 
that details SMEs disaster 
mitigation, preparedness, 
response and recovery 
 

There is a need to review 
and translate national 
frameworks and 
development plans into 
workable subnational and 
sectoral action plans. 
Disaster risk reduction and 
management strategies 
should be targeted 
specifically for business 
resiliency among SMEs.  

Asian 
Disaster 

Preparedness 
Center 
(2016) 

  

- Philippines 
- Natural and 

man-made 
hazards 

- 2015 SME 
Resilience 
Survey 

- Descriptive 
analysis 

There is low awareness of 
Business Continuity 
Management (BCM) as a 
risk reduction 
mechanism, and a low 
uptake of external risk 
financing or other formal 
coping mechanisms.  

A key challenge for an 
MSME disaster-resilience 
roadmap, is to 
disaggregate the global 
question of “MSME 
disaster-resilience” into a 
series of policy bundles or 
activities that are 
implementable.  

 
The study found that the most common coping mechanisms employed were reducing 

research and development spending (R&D) spending (29.11%), asking suppliers for credits on 
transaction (25.45%), diversifying or introducing new products or services (17.59%), stopping 
operations for a period (17.23%) and laying off employees (14.11%). Further, the findings suggest 
that larger and more productive firms are much able to cope, and even see crises as opportunities 
for expansion and finding new markets. On the other hand, firms that are smaller and less 
productive face additional challenges to survive, and they may turn to crisis coping mechanisms 
that have negative implications on their long run competitiveness. The study concluded that 
policies could be vastly improved with more evidence on how to strengthen firm level 
competitiveness and resilience over time.  

 
The study argued that stronger urban planning be implemented to enhance the resilience 

of firms and that key business districts or firms be located away from flood-prone areas. In 
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addition, it argued that financing mechanisms to invest in resilience and innovative risk 
management mechanisms could be very useful in supporting the climate change adaptation and 
resilience-building programs.  
 
 Ballesteros and Domingo (2015) assessed SME resilience in the Philippines by reviewing 
the policy frameworks on Philippine disaster risk reduction and management (DRRM) and SMEs 
(Table 5). It used secondary data and information from the existing literature on resilience in its 
analysis and the development of conceptual framework already discussed here earlier. The study 
found that there is apparent lack of disaggregation or sectoral focus on the policy framework that 
drives DRRM among the different stakeholders. There is no single policy that details SMEs disaster 
mitigation, preparedness, response and recovery. Furthermore, Philippine DRRM framework is 
more inclined on household resilience than on economic resilience. There is no program or 
specific centers that would respond to the immediate needs of business sector. The study also 
emphasized that the socioeconomic role of SMEs in a community must be recognized. Particularly 
in times of disasters, the immediate recovery of communities heavily relies on the ability of 
businesses like SMEs to provide products/services, employment opportunities and local revenue.  
 

The study recommended that national frameworks and development plans should be 
reviewed and translated into workable subnational and sectoral action plans. A good approach 
to assessing the needs and providing DRRM interventions for SMEs would be a disaggregated or 
sectoral approach. In addition, improving business continuity and resilience requires the joint 
effort and cooperation between the government, private sector and local communities. 
Government would be responsible on defining the appropriate policy framework and invest 
climate which will lay the groundwork for building resilience. Meanwhile, private sector and local 
community participation would entail a sense of ownership among them and therefore 
encourages participation and enhances the adaptive capacity among the various stakeholders 
involved. 
 
 Asian Disaster Preparedness Center (2016) analyzed the current framework for disaster 
resilience of micro, small and medium enterprises (MSMEs) in the Philippines in order to propose 
issues for consideration in the development of a roadmap for MSME disaster resilience.  The 
study presented the results of the Philippine SME Resilience Survey which was conducted among 
513 MSME respondents from 17 of 18 regions in 2015. The survey aimed to identify MSMEs’ 
perceptions of disaster risk, their experience of disasters that disrupted business, and their 
exposure to and practice concerning Business Continuity Management (BCM), including use of 
Business Continuity Plans (BCP). 
 
 The results of the study indicated that MSMEs have a high awareness of disaster risk and 
a significant degree of engagement to DRRM at the local level. In addition, a great deal of 
respondents (74%) also said they would be interested in participating in a national planning 
process to support SMEs to prepare for and recover from hazards and disasters. However, 
MSMEs have a low awareness of BCM and BCP as a risk reduction mechanism. Majority of the 
respondents (77%) did not have a written BCP, and only 6 percent already had a BCP. The findings 
also suggested that MSMEs have a self-reliant approach to disaster risk, with low uptake of 
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insurance accompanied by the use of personal savings, working more and using networks of 
family and friends to recover from disaster losses.  
 

The study argued that there is a need for continuing effort to awareness-raising and policy 
support for MSME disaster resilience in the Philippines. Specifically, government can provide 
training on BCM and BCP that includes natural hazard risk assessments as well as the 
development of emergency procedures for the enterprises. MSMEs should also be included in 
legal, institutional and policy frameworks for climate and disaster risk reduction and 
management. 

 
Resilience of communities 
 
Climate and Disaster Resilience Initiative (2010) examined disaster resilience in Metro 

Manila using the Climate Disaster Resilience Index (CDRI) (Table 6). This study covered 16 cities 
and 1 municipality in Metro Manila wherein survey respondents were the Planning Officers for 
each locality. In this CDRI, five dimensions were considered: physical, social, economic, 
institutional and natural. Resilience dimensions were scored between 0 and 5 and the value for 
each dimension was calculated by summing the index of each variable and dividing the whole by 
the number of variables in each dimension. The overall CDRI values are then obtained after 
averaging each of the five dimensions’ resilience values. Higher CDRI values generated indicate 
high resilience meaning better preparedness to cope with climate and disasters and vice versa.  

 
Table 6: Natural Disaster Resilience-Related Studies on Urban Communities in the Philippines 

Authors/ 
Year 

Methodology Main 
Finding 

Main 
Recommendation 

Climate and 
Disaster 

Resilience 
Initiative 

(2010) 

 

₋ Metro Manila 
₋ Climate 

Change 
₋ CDRI 

Questionnaire 
Surveys 

₋ Descriptive 
analysis 

₋ Climate 
Disaster 
Resilience 
Index 

 

Metro Manila has a high 
physical, institutional, 
and social resilience and 
moderate natural 
economic resilience. Its 
overall resilience index is 
3.77 out of a perfect 5.0. 

 

Metro Manila cities must 
have a stake in protecting 
themselves and not just 
leave the job to the 
national government. 
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Pellini et al. 
(2013) 

 

- Tabaco City, 
Baguio City, 
Marikina City 
in Luzon; Iloilo 
City and Cebu 
City in Central 
Visayas; and 
Davao City and 
Cagayan de 
Oro City in 
Mindanao 

- Typhoons, 
floods, 
landslides, 
volcanic 
eruptions 

- Focus group 
discussion and 
semi-
structured 
interviews 

- Descriptive 
analysis 

 

A history of being a 
disaster-prone area 
means a higher level of 
awareness among people 
of the risks associated 
with natural disasters.  
On the other hand, 
perception of low risk 
could lead to the absence 
of policy action 

LGUs must engage 
academic institutions in 
natural disasters and 
disaster risk management 
policy research. This will 
greatly improve the 
creation of policies and 
programs on disaster 
management as the data 
employed be research-
based.  
 

Florano 
(2014) 

- Tacloban City, 
Iligan City, 
Dagupan City, 
Marikina City 

- Typhoons, 
floods 

- Key informant 
interviews, 
focus group 
discussions 

- Descriptive 
analysis 

- Disaster-
Resilient 
Community 
Index 

 

Community governance 
for disaster recovery 
seems to be stuck in the 
pre-National Disaster Risk 
Reduction and 
Management (NDRRMC) 
years because recovery 
planning is still passive 
and reactive. There is no 
early recovery planning 
and government has 
been relying on post-
disaster needs 
assessment.  
 

RA 10121 (Philippine 
Disaster Risk Reduction 
and Management Act of 
2010) should be amended 
to include pre-disaster 
recovery planning (PDRP). 
In addition, relocation from 
dangerous areas to safer 
places and provision of 
alternative source of 
livelihood for the poor 
most affected during 
disasters.  
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Results of the study showed that Metro Manila has high physical (4.35), institutional 
(4.20) and social (4.01) resilience; and a moderate natural (3.15) and economic (3.14) resilience. 
The overall CDRI is 3.77 out of a perfect score of 5. In particular, it was observed that access to 
potable water supply, access to electricity and waste management was highly rated by the 
Planning Officers thus can be considered the strengths of cities. On the other hand, urban 
morphology, urban population density, and frequency of floods and typhoons were rated low 
indicating these are the weaknesses of the cities.  

 
The study recommended policy implications in five key areas on how to enhance 

resilience which was based on the Hyogo Framework. Specific recommendations were provided 
per city but in general, the study suggested that Metro Manila cities must have a stake in 
protecting themselves and not just leave the job to the national government. It further 
recommended the following: (1) making disaster risk reduction a priority, (2) improving risk 
information and early warning, (3) building a culture of safety and resilience, (4) reducing the 
risks in key sectors and (5) strengthening preparedness for response. 
 

Pellini et al. (2013) studied the initiatives of LGUs to reduce the negative effects of natural 
disasters, as well as the use of knowledge and research evidence in the design of urban resilience 
policies in urban areas (Table 6). It examined whether the processes in policy and decision-
making on resilience to natural disaster use scientific knowledge and research evidence in the 
design and implementation of urban resilience measures. The study adopted a political economy 
analysis to create an analytical framework that focuses on policy-decision making processes. Data 
were gathered through focus group discussion and semi-structured interviews in seven local 
government units: Albay, Baguio City, Marikina City, Iloilo City, Cebu City, Davao City and Cagayan 
de Oro. 

 
The study found that a history of being a disaster-prone area means a higher level of 

awareness among people of the risks associated with natural disasters. For example, there was 
a culture of disaster preparedness among the people of Tabaco, Albay, which has a history of 
being exposed to typhoons and eruptions of Volcano Mayon. On the other hand, perception of 
low risk could lead to the absence of policy action. For example, western part of Mindanao has 
been traditionally considered a typhoon-free part of the country. The study also found that there 
may be negative perception on the information and service provided by weather forecasting 
agencies. Due to this, some LGUs may rely on community knowledge which may not be 
scientifically tested but has been validated by experience. In conclusion, the study suggested that 
local government units engage academic institutions in natural disasters and disaster risk 
management policy research. This will greatly improve the creation of policies and programs on 
disaster management as the data employed be research-based.  

 
Florano (2014) examined the role of community governance in disaster recovery and 

resilience by looking into selected barangays in Tacloban, Iligan, Dagupan and Marikina Cities 
(Table 6). The study conducted several key-informant interviews and focus group discussions and 
used a Disaster-Resilient Community Index (DRCI) to measure resilience of the affected 
communities.  This index covers five thematic areas: governance, knowledge and education, risk 
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assessment, risk management and vulnerability reduction, and disaster preparedness and 
response. The study sites were chosen based on three criteria: (1) they had been hit by strong 
typhoons or tropical storms within the last five years, (2) they are major cities/urban areas, and 
(3) for geographical representation, there must be representative cities from Luzon, Visayas and 
Mindanao. 

 

Findings of the study revealed that community governance for disaster recovery seems to 
be stuck in the pre-National Disaster Risk Reduction and Management (NDRRMC) years because 
recovery planning is still passive and reactive. There is no early recovery planning and government 
has been relying on post-disaster needs assessment.  Another finding of the study was that faster 
recovery time from a disaster is directly related with resilience. This is supported by the fact that 
the ones who got a higher DRCI value (Marikina and Dagupan) took only a short period of time 
to recover compared to the ones who got a lower DRCI value (Tacloban and Iligan). In addition, 
building resilience in a community takes time and this can be delayed if important recovery 
sectors such as housing and livelihood are neglected. The study argued that addressing the needs 
on housing and livelihood reduces the exposure of households to hazards and vulnerabilities. The 
study adds that aside from the lack of allocated funds for disaster rehabilitation and recovery, 
recovery planning is still passive and reactive. There is no early recovery planning, and for the 
past years, the government has been relying on post-disaster needs assessment after every 
disaster. Barangays and LGUs also rely heavily on the national government and just wait for 
directives to assess damages and losses and propose recovery and reconstruction plans from 
National Disaster Risk Reduction Management Council (NDRRMC) and member-agencies.  

 
To address the issues in disaster recovery and resilience, the study suggested, among 

others, to amend RA 10121 (Philippine Disaster Risk Reduction and Management Act of 2010) to 
include pre-disaster recovery planning (PDRP). In addition, it suggested relocating from 
dangerous areas to safer places and providing an alternative source of livelihood for the poor as 
they are the most affected during disasters. Also, they should also be provided with alternative 
livelihood so they do not return to disaster-prone areas. 
 
VI. Research Gaps 

 
While the above-review may not be comprehensive, some gaps can already be identified 

in the socioeconomic research on urban resilience of households, firms, and communities in the 
Philippines. These are: 1) Related researches conducted in recent years have been limited with 
those undertaken in the 2000s numbering less than ten; 2) the studies centered mainly on climate 
change and natural disasters as the issues of interest and exclude man-made and other disasters; 
3) the studies are site-specific and cover selected cities and urban areas; 4) the studies used cross-
section data and information and excluded time-series analysis; 5) the locally developed 
frameworks in general can still stand further development and refinement; 6) the analyses 
conducted can also be made more detailed to look into specific issues of interests; and 7) there 
is not much work done on the valuation of the socioeconomic costs of specific disasters (including 
the cost of relief and rehabilitation) and the expected benefits that can be generated from 
resilience-related activities. 
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VII. Summary and recommendations 
 

This paper has reviewed the frameworks, methodologies and empirical studies already 
available on the urban resilience of households, firms, and communities in the Philippines. It 
showed that there are foreign and locally- developed analytical frameworks and methodologies 
on the urban resilience that have been used in research. Furthermore, it found that there are 
already a number of empirical studies covering resilience of households, firms and communities 
particularly to natural disasters than have been conducted in specific urban areas like Metro 
Manila and other Philippine cities. From the review, the paper has identified some gaps in the 
current research. Based on this, the recommended studies and related activities that can be 
undertaken in the future are as follow:   

 
Studies on households: 

 
1 resilience between types of poor urban households and environments, e.g., below 

and above poverty line households; coastal and upland households; riverine and non-
riverine households; and other relevant comparisons; 

2 resilience between types of natural disasters individually and as a whole among poor 
urban households, e.g. typhoons, floods, earthquakes, landslides, and even epidemic 
diseases;    

3 efficiency and effectiveness of different types of relief and recovery operations for 
poor households to determine the most desirable cost-effective programs that should 
be implemented;   

4 Efficiency and effectiveness of different types of formal and informal financial services 
which can be made accessible to poor urban households during times of natural 
calamities;   

5 Average durations and livelihood losses of disaster-affected households and their 
determinants, by type of livelihood, household, and disaster;  

     
Studies on firms: 

 
1. resilience of SMEs across different stages of their supply chain to determine 

specifically which points in the chain are most vulnerable and needing the most 
attention; 

2. identification and cost-benefit analysis of potential resilience-oriented public-private 
projects which the government can promote and implement not only with SMEs but 
the whole business sector;  

3. identification and detailed analysis of resilience-related best practices among firms 
that can be disseminated among the entire business sector and identification of 
industry champions that can serve as example;   

4. Analysis of the appropriate financial and other incentives that can be provided to 
SMEs in order to motivate them to practice resilience-oriented practices in their 
business operations; and 
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5. Average durations of shutdown of disaster affected MSMEs and their determinants, 
by type of entrepreneur, sector, and disaster.    

 
Studies on communities: 

 
1. Analysis of how social capital and multi-sectoral partnerships can be enhanced 

among and between urban communities to improve their resilience to natural 
disasters; 

2. Study of the appropriate infrastructure that the national and local governments can 
put up in order to enhance natural disaster resilience among the most vulnerable 
urban communities; 

3. Identification and analysis of best practices and champion communities that can be 
disseminated and promoted to improve resilience to natural disasters at the 
community level; and  

4. Roles of community support in facilitating disaster relief and recovery and their 
determinants.  

 
Other research-related activities: 
 
1. Firming up the frameworks and methodologies that are appropriate for the study of 

resilience of urban households, firms, and communities in the case of the Philippines;   
2. Inclusion of the collection of critical resilience-related data and information in 

relevant annual or periodic socioeconomic surveys conducted by both the national 
government;  

3. Expansion of research attention from just covering natural disasters to also include 
man-made and other forms of risks, shocks and disasters which significantly affect the 
lives particularly of the poor members of the population; and 

4. Development in government-funded research institutions of formal research 
programs on resilience that identify and conduct critical resilience-related studies, 
including cost-benefit analysis.    
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