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Coastal Community Vulnerability Index (CCVI): 
An Index to Determine Vulnerability of Communities in a 

Coastal Zone 



Developing an Assessment Tool 
(Index) 

• Benchmark, network graph and scoring system 
(previous presentation) 

• Coastal community vulnerability index (today’s 
presentation) 

• Assessment tool of thesis research (next 
presentation) 
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Aims of Presentation 

• Understanding how to calculate coastal 
community vulnerability index (CCVI) 

• Analyzing the weaknesses of CCVI 
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General Information of CCVI 

• Developed by Hokkaido University (Japan) 

• The researchers are Pedcris M. Orensio & Fujii 
Masahiko, from Graduate School of Environmental 
Studies 

• It was constructed to evaluate the vulnerability of 
coastal communities in the municipality of Baler, 
Aurora, Philipines 
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How to Calculate? 

• Coastal community vulnerability assessed based on a 
composite index, termed as CCVI. 

 

• This index derived from the combination of seven 
major factors namely (1) geographical, (2) 
environmental, (3) economic and livelihood, (4) food 
security, (5) demographic, (6) policy and institutional, 
and (7) capital good. 
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Figure 1. Indicative framework of major factors, and their respective sub-
factor indicators 6 

These factors were 
modified from an 
indicative framework of 
factors affecting 
vulnerability of 
communities and were 
described by a set of 
different indicators and 
variables (Table 1) 



Index Construction 

• To establish the index, each variable was 
quantified using values from scores generated in a 
social survey (Table. 2) 

• The survey was conducted face-to-face and in 
random with household heads, using a 
questionnaire that was scaled and designed at the 
village level.  
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1st Step 
Calculating Variable Components (Vcom ) 

Vave is the computed mean average of 
all scores collected corresponding to 

a variable component (Vcom ) 

while Vmax and Vmin are maximum and 
minimum scores of respondents, 

respectively, based on the scales set for 
each Vcom 

For example, to get Index Vcom of a frequency 
of a seasonal change, all scores of 

respondents in a community refer to the set 
of scales:  

1 = Never; 2 = Seldom; 3 = Occasional;  
4 = Often; 5 = Very often.  

The mean value of all scored responses 
gathered, which ranges from 1 to 5 will be the 

Vave 
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2nd Step 
Calculating Sub Factor Indicator Variables (Sfv) 

 
Sub Factor Indicator Variables (Sfv)is determined based on 
the average of all Variable Components (Vcom ), divided by 

the total number of variable components (nvcom) that 
contribute to Sfv. 

 

9 



3rd Step 
Calculating Sub Factor Indicators 

 
Sub factor indicators (Sf ) is determined based on the average 
of all sub-factor variables indicators (Sfv), divided by the total 

number of sub-factor variables (nSfv) that contribute to that Sf. 
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4th Step 
Calculating Major Factors  
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Major Factors in barangay (Fb) is determined based on the 
average of all sub-factor indicator values (Sf) divided by the 

number of sub-factor indicators (nSf)  
that contribute to that Fb. 



5th Step 
Calculating Coastal Community Vulnerability Index 

(CCVI) 

Coastal Community Vulnerability Index in each barangay (CCVIb) is equal 
to the weighted average value of seven major factors Fb, and their weight 
WFb is determined by the number of sub-factor indicator Sf that made up 

each Fb.  
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Example 
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Vulnerability 
evaluation of 

coastal 
communities 
(Buhangin, 

Pingit, Reserva, 
Sabang and 

Zabali) in the 
municipality of 
Baler, Aurora, 

Philipines. 
 

 



CCVI Mapping using ArcGIS 

Further analysis of CCVI values of all communities 
was undertaken with Geographic Information System 
(GIS) software, ArcGIS 9.3.1.  
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Figure 3. Major factor values and their level of contribution to overall vulnerability scaled from 0 
(least contribution) to 1 (most contribution) as aggregated from their respective sub-factor indicator 
values for each community 
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The Weaknesses of CCVI 
 

1. General conditions about vulnerability in 
coastal area and not specific about disaster (e. 
g. Tsunami) 

2. Some important indicators are missing 

• Infrastructural (e. g. Buildings, Dams) 

• Geographical (e. g. Coastal Forests, Sand 
Dunes, Rivers, Hills) 

 17 



References 

18 

Buckle, P., G. Marsh, and S. Smale. 2001. Assessing resilience and 
vulnerability: Principles, strategies and actions. Emergency Management 
Australia: Project 15/2000. 

Hahn, M., A. Reiderer, and S. Foster. 2009. The livelihood vulnerability index: 
A pragmatic approach to assessing risks from climate variability and 
change—a case study in Mozambique. Global Environmental Change 19: 
74–88. 

Orencio, Pedcris M. & Fujii, Masahiko. 2013. An index to determine 
vulnerability of communities in a coastal zone: A case study of Baler, 
Aurora, Philippines. AMBIO 42, 61–71. 

Sullivan, C.A. 2002. Calculating a water poverty index. World Development 
30: 1195–1210. 


