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Support to Local Governments to Improve 
Environmental Management in Southeast Asia 

 
1. Synthesis 
 

Sound environment management is a critical component of sustainable development. It 
entails well-informed policy choices in resource use. This draws from the assumption that 
available natural resources are scarce and may be non-substitutable, and that any damage or 
severe exhaustion or damage thereof may be irreversible. Increasing pressures particularly in 
the global environment brought about by rapid urbanization, industrialization, rapid population 
growth and poverty has been a longstanding concern for many nations. This is further 
exacerbated by the risks and impacts of climate change. The potential adverse impacts of 
climate change to a country’s resource base limits capacities of nations to fast track economic 
growth and to sustain gains in improving standards of living conditions. 

 
The UN Millennium Declaration calls for the integration of principles of sustainable 

development into country policies and programs to reach environmental sustainability among 
other development goals. The Local Agenda 21 conceived in the 1992 UN Committee on 
Environment and Development explicitly assumes that local level is the most appropriate level 
at which sustainable development can be implemented and that the democratic local 
authorities are the most effective agents of change. The critical role of local governments in 
realizing a nation’s development agenda is now globally recognized. The adoption of 
decentralization policy in many developing countries has placed local governments at the 
forefront for operationalizing goals and targets at the local level. 

 
With the emerging risks of climate change combined with other prevailing economic 

and social shocks on the environment, it is important to build the capacities of LGUs to prepare 
and adopt appropriate adaptation strategies, and timely response mechanisms. In particular, it 
is deemed necessary to equip them with the tools to assess their communities’ level or extent 
of exposure to risks of natural (e.g. typhoons, droughts, earthquakes, volcanic eruptions and 
tsunamis), and anthropogenic hazards (e.g. deforestation, mining and climate change). 

 
 Selecting 3 countries in Southeast Asia, namely: Indonesia, Vietnam and the Philippines, 

this initiative provides a preview of local level vulnerabilities with respect to climate change. 
Data coming from CBMS censuses, local administrative information and secondary sources from 
national agencies specialized on generating climate-related and geo-hazard data were 
considered to form indicators of the climate-change vulnerability index (CCVI). Assignments of 
weights were also taken into account thus, the computation of the CCVIs using a) equal weights 
and b) using expert’s judgment thru the Analytic Hierarchy Process (AHP) methodology. 
Resulting CCVIs are expected to help LGUs in providing better plans and service to their 
constituents. 
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2. Research Problem 
 

This initiative generally aims to assist local government units in developing countries in 
preparing appropriate plans and programs to address evolving pressures on the environment 
particularly that of climate change. In particular, the project shall: 

2.1. Pilot test the application of the EEPSEA framework on climate change vulnerability 
assessment and mapping using data generated by community-based monitoring 
systems (CBMS) and other available sub-national level-data from selected sites in 3 
developing countries 

2.2. Generate climate change vulnerability index (CCVI) and maps at the village level 
showing empirical evidence and analysis on the impacts of climate change 

2.3. Build capacities of CBMS research teams on climate change vulnerability assessment 
and hazard mapping 

2.4. Build capacities of local government units in the pilot areas on vulnerability 
assessment and mapping 

2.5. Recommend adaptation strategies based on the results of vulnerability assessment 
and mapping that can be integrated in disaster and other environment management 
plans of LGUs in the pilot areas 

2.6. Produce a research and policy paper on the results of climate change vulnerability 
assessment and mapping at the village level and its implications to development 
outcomes 

 
3. Research Findings 

 
Based on the results of the case studies of the 3 country teams, this initiative finds that: 

 
3.1. CBMS provides relevant information from the community to complement other 

climate-change related data in order to come up with the climate change 
vulnerability index. 

3.2. In generating the index, a major change was implemented in the formula used as the 
original EEPSEA framework uses the following formula: 
 
Overall  vulnerability index = (1/3) (normalized Exposure index)  

+ (1/3)(normalized Sensitivity index)  
+ (1/3)(normalized Adaptive capacity index) 

 
However, taking into consideration that vulnerability should be a function of 
inadequacy in adaptive capacity, hence the revised formula below: 

 
Overall  vulnerability index = (1/3)(normalized Exposure index)  

+   (1/3)(normalized Sensitivity index) 
+   (1/3)(1 - normalized Adaptive capacity index) 
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3.3. Localizing the EEPSEA framework on vulnerability mapping entails incorporating 

available and applicable local-level data and use of proxy indicators for several 
unavailable information.  

3.4. Weights used in the computation of the index are computed using two ways of 
assigning weights:  

a) Using equal weights. This is a type of weighting that gives the same weight, or 
importance, to each indicator in the index.  

b) Using the Analytic Hierarchy Process (AHP) drawing from expert’s opinions in 
assigning weights. The AHP is a structured technique for organizing and analyzing 
complex decisions. Based on mathematics and psychology, it was developed by 
Thomas L. Saaty in the 1970s and has been extensively studied and refined since 
then.1 

3.5. Some adaptation strategies are already being implemented by various levels of 
government, non-government agencies and among community members and 
households. The vulnerability index and maps results provides for the development 
of new adaptation strategies as well as revisiting and strengthening existing 
strategies ones.  
 

4. Project Implementation and Management  
 
The initiative was administered by the PEP Asia/CBMS Network Team led by Dr. Celia M. 

Reyes. Technical support was provided by the following members of the team: 
1. Anne Bernadette E. Mandap Research and Administration Officer 
2. Jasminda A. Quilitis  Research Associate/Data-Base Management Specialist 
3. Marsmath A. Baris Jr.  Research Associate 
4. Alellie B. Sobreviñas  Research Associate 
5. Jeremy de Jesus  Research Assistant 
6. Novee Lor Leyso  Research Assistant 
7. Erica Paula Sioson  Research Assistant 
8. Steffie Joi Calubayan  Research Assistant 
  

 The PEP Asia-CBMS Network Office is currently based at the De La Salle University- 
Angelo King Institute for Economic and Business Studies (DLSU-AKIEBS). 
 
The Team carried out the following tasks: 

1. Conduct of the Philippines Case Study 
2. Preparation of the Synthesis Report on the Results of the Pilot Test of the EEPSEA 

framework for climate change vulnerability mapping at the village level 
3. Review of the outputs of the case studies in the 2 other countries 

                                                            
1 http://en.wikipedia.org/wiki/Analytic_Hierarchy_Process 
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4. Provision of technical assistance to the country research teams 
5. Coordination of contract requirements for the project country case studies 
6. Organization of the dissemination of the outputs of the project 
7. Preparation the required technical and financial reports for the project 

 
Case study in Vietnam was administered by Dr. Vu Tuan Anh of the Socioeconomic 
Development Center in Hanoi Vietnam. Meanwhile, case study implemented by Indonesia team 
was spearheaded by Mr. Akhmadi of the SMERU Research Institute based in Jakarta, Indonesia.  
 
Resource persons from different government agencies and academic institutions were invited 
to provide expert advice to the research teams.  
 
5. Project outputs and dissemination 

 
5.1. Case studies 
5.1.1. Vietnam 

Vietnam is one of the top five countries mostly affected by climate change and more 
seriously affected by sea level rise. Other climate change hazards affecting the 
country are typhoons, floods, droughts, landslides and extreme temperature 
changes. For this initiative, the study focused on hazards such as flood, typhoons 
and sea level rise. The following 3 sites were selected for the case study as they 
represent different geographical conditions and are mostly affected by these 
hazards: 
a. Kim Son district, Ninh Binh province in the North  
b. Nghia Lo municipal, Yen BAi province in the North Mountainous Region  
c. Tam Ky town, Quang Nam province in the Central Region  
Annex A provides the case study report of Vietnam containing the computed CCVI 
and maps. 

 
5.1.2. Indonesia 

Being the largest archipelago in the world, Indonesia is highly affected by several 
climatic hazards including coastal inundation and sea level rise, typhoons, floods, 
landslide and drought. However, the case study concentrated on flood, sea level rise 
and drought. The sites listed below were chosen as they are more vulnerable to the 
aforementioned climatic hazards relative to other villages in the province of Kota 
Pekalongan: 
a. Pasirsari Village, Kecamatan Pekalongan Barat 
b. Panjang Wetan Village, Kecamatan Pekalongan Utara 
Indonesia’s case study is appended in this report as Annex B. 
 

5.1.3. Philippines 
Though many hazards are affecting the Philippines, 3 climatic hazards are included in 
the construction of the CCVI: typhoons, flood and landslide. Selected local 
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government units were also selected based on the frequency of typhoon and 
susceptibility to landslide and flood. The areas selected were: 
a. Carmona, Cavite 
b. Province of Marinduque 
 
A research and policy paper was prepared based on the results of the vulnerability 
assessment and mapping at the village level. The paper also includes some 
recommended adaptation strategies proposed to be integrated in disaster and 
other environment management plans of local government units. The research 
paper is attached here as Annex C. 

 
5.2. Capacity Building and Mentoring for CBMS Researchers and Stakeholders 

The project provided technical guidance to CBMS network researchers and local 
stakeholders for the construction of the CCVI and vulnerability mapping through the 
conduct of workshops and mentoring sessions.  Among the activities conducted 
during the period are:  
a) Technical workshops/mentoring sessions on the data processing and analysis of 
the component items and indicators to be included in the CCVI;  
b) Review of proposed indicators of CCVI of the CBMS country project teams;  
c) Mentoring of country teams for the preparation of the vulnerability mapping 
papers and;  
d) Mentoring sessions/capacity building workshops for local stakeholders. 
 

5.3. List of activities conducted 
5.3.1. Technical workshop on framework, methodology and indicators back-to-back with 

training of CBMS research teams on mapping tool/software. Held last August 22-24, 
2011, the workshop was attended by research members of Indonesia, Philippines 
and Vietnam teams, local planners from selected local government units and 
representatives of national government agencies. EEPSEA director Dr. Herminia 
Francisco and Dr. Arief Yusuf were the resource persons as they are the primary 
authors of the EEPSEA framework used in vulnerability mapping in Southeast Asian 
region.  

5.3.2. Training of LGUs on vulnerability mapping and assessment. Last November 14-15, 
2011, representatives from the selected local government units were trained on 
how to construct the CCVI using their own data sets. 

5.3.3. Training of country teams on mapping tool/software. A two-day mapping training 
was conducted last December 3-4, 2011 to assist and mentor country teams as a 
follow-up activity to the first training last August.   

5.3.4. An experts’ group meeting was held in Manila last February 6, 2012 to elicit their 
judgment regarding assignment of weights to the sub-indices, sub-categories and 
indicators of the climate change vulnerability index.  The Analytic Hierarchy Process 
(AHP) was used in order to compute the weights based on the scores provided by 
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the invited experts. The proceedings of this meeting and steps in conducting an AHP 
workshop were also provided to the other country teams for their replication.  
 

5.4. Dissemination 
The preliminary findings of Vietnam, Indonesia and Philippine teams were presented 
during 9th General Meeting of the PEP Network in Siem Reap, Cambodia. A copy of 
the presentations used in the vulnerability mapping session during the conference 
can be downloaded from the PEP website with this link: http://www.pep-
net.org/events/events-pages/program-9th-pep-meeting-dec-4-9/ 
 
Final results will also be presented in the 8th CBMS National Conference in the 
Philippines to be held in March 19-21, 2012. 
 

6. Impact 
 
Climate change is already felt by population in different areas not affected before. Most 

areas that were badly hit were due to unpreparedness because of the fact that they had never 
experienced a catastrophic event before. An example of a recent catastrophic event happened 
in a city and its surrounding provinces in the southern Philippines. It was hit by a typhoon which 
caused flash floods that killed more than 1,260 and damages amounting to P1.3-Billion to 
agriculture and property. Thus, LGUs are now aware of imminent disaster especially if they are 
not prepared. Thus, timing of this initiative is appropriate in the midst of climate change effects 
experienced in the world. Local governments are open and welcome information which can 
assist them to create better plans and formulate/re-formulate appropriate adaptation 
strategies. 

 
Many policymakers and program implementers of local government units now 

appreciate mapping as a powerful and effective tool. It allows them to make decisions based on 
easily understandable medium. The contribution of this initiative is the construction the climate 
change vulnerability index and maps consisting of relevant information coming from the limited 
geo-hazard maps now available from selected government agencies, CBMS census data and 
administrative data from the local government. Using this information, local government units 
are able to make better decisions and climate change adaptive strategies. 
 
7. Recommendations 

 
Following the research findings and results of the case studies in the selected sites in the 

3 countries, the following are therefore recommended: 
7.1. Further studies can be done to include exposure to other climatic hazards as well as 

extend methodology to other countries highly vulnerable to climate-change.  
7.2. As local governments are now receptive of information like vulnerability index and 

maps as they are useful for better planning and formulation of response strategies, 
there should be extensive dissemination of the findings.   
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7.3. Replication in other local government units within the 3 pilot countries and in other 
countries should be pursued for them to be able to benefit from the methodology 
that has been developed. 

 


