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ABSTRACT 
 

This study identified applicable criteria and indicators for the evaluation of the sustainability of mangrove 
forest management systems by the local community in Tagpait, Aborlan, and Bacungan, Puerto Princesa City, 
through FGDs. Then, this study formulated verifiers for each applicable indicator through the rating scale 
through FGDs and KIIs. The formulated verifiers will be used to evaluate the sustainability of mangrove 
management systems. Also, this study analyzed the relationship between socio-economic characteristics (age, 
gender, livelihood, income, educational attainment, and the number of years living in the community) and level 
of awareness and perception on the importance on applicable criteria and indicators. The results show that 
there were seven applicable criteria and 35 indicators used. The verifiers for each applicable indicator was 
formulated and can be utilized for the evaluation of the sustainability of mangrove management system. In 
Bacungan, the number of years living in the community has a highly significant relationship to the level of 
awareness (p value=0.008) and perception on the importance of applicable criteria and indicators (p-
value=0.001). In Tagpait, educational attainment and level of awareness have a highly significant relationship 
(0.003).  
 

Keywords: Mangrove Forest Management, Applicable Criteria and Indicators, and formulation of verifiers.  
 

I. Introduction 
 

Mangrove forestoffersnumerous services such as, protect coastal communities against disasters (e.g., storm, 
flood, strong wind, etc.), provide critical habitats for severalfaunas, and store vast amounts of carbon (UNU-
INWEH, 2016). It supports terrestrial animals, marine animals, and humans (Carter et al., 2015). Also, it can 
provide lumber and firewood, but they also provide indirect benefits. The indirect benefits include their capacity 
to regulate wave energy and serve as buffers against flood, storm and strong wind (Daupan, 2016), their 
capacity to filter the water from sediments upon flowing to the oceanto avoid water pollution and contamination 
(Hema & Indira Devi, 2013). Mangrove  
 

Mangrove Forest Management by the coastal community iscrucialmechanism to achieve sustainability in the 
management of the mangrove ecosystem (Datta et al., 2012). However, there is no guarantee that every 
mangrove forest management system is sustainable (Prabhu et al., 1998) (Garcia &Lescuyer, 2008). With this, 
evaluating the sustainability of Mangrove Forest Management Systems is highly needed, and this will need to 
determine the criteria and indicators of sustainable management (Pokharel et al., 2014). The International 
Tropical Timber Organization highly recommends the use of applicable criteria and indicators in the evaluation 
of sustainability.  
 

The Family-based Mangrove Afforestation and Management in Tagpait, Aborlan, is being managed by an 
Indigenous Cultural Community (ICC), Tagbanua. This 78-hectare mangrove forest was planted by each 
household (total of 78 households) through the help of Japan Based Organization for Industrial, Spiritual and 
Cultural Advancement (OISCA) International and awarded by the Department of Environment and Natural 
Resources the stewardship in 1991 (Regoniel&Pacañot, 2012). Based on the study of Regoniel&Pacañot (2012), 
cutting of mangrove is allowed by their organization, Tagpait Coastal Development Association (TACDA), for 
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every household for housing lumber needs as well as aquaculture (shrimps, crabs, and fishes). Also, the cutting 
of mangroves by people from other places or adjacent barangays is a significant problem in the area. Also, the 
area is being usedforvarious tourism activities such as mangrove trekking to increase the income of the 
community, aside from fishing and gleaning (Dela Peña et al., 2013). Ecotourism development will serve as a 
mechanism to increase the income of the local people (Buncag et al., 2019). 
 

Also, there is another community-based mangrove forest management in Bacungan, Puerto Princesa City. The 
mangrove management was through the initiative of the community with the help of the ABS-CBN Foundation 
and the City Government of Puerto Princesa City. The area is being used for tourism activity until now like 
paddle boating, floating restaurant, etc. The Bacungan Mangrove Eco-tourism Service Cooperative, Community 
Based Sustainable Tourism Organization (CBST), and the Puerto Princesa City Tourism Office are managing 
the area. Based on the City Tourism Office (2017), the total number of tourists from the year 2015 to 2016 had 
increased. Tourism Activity can cause degradation of natural resources without sustainable strategies (Khanom 
et al., 2011), and aquaculture can cause deterioration of mangrove forests (Rahman et al., 2010).  In the situation 
of both areas, it is very crucial to evaluate the sustainability of two mangrove forest management systems for the 
proper management of the mangrove forest and other resources therein. Thus, this study aims to: identify 
applicable criteria and indicators, formulate verifiers for each applicable indicator for sustainability evaluation 
of mangrove forest management systems in Tagpait, Aborlan, and Bacungan, Puerto Princesa City and analyze 
the relationship between socio-economic characteristics (age, gender, livelihood, income, educational attainment 
and number of years living in the community)and level of awareness and perception on the importance on 
applicable criteria and indicators.  
 

II. Research Method 
 

Research Area 
 

This study was conducted in the Barangay Tagpait, municipality of Aborlan (9° 24' 50.665" N and 118° 33' 
20.984" E) which is 60 km away from Puerto Princesa City with 78-hectare of mangrove forest and Barangay 
Bacungan, Puerto Princesa City, Palawan (9° 53’ 48’’ N and 188° 43’ 27’’ E) with 378-hectare of mangrove 
forest.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Research Areas: Bacungan, Puerto Princesa City and Tagpait, Aborlan, Palawan 
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Methods and Materials 
 

This study adopted a mixed method as a research design, which is a combination of qualitative and quantitative 
research approaches. The qualitative approach was used in determining the applicable sustainable mangrove 
management criteria and indicators for both mangrove forest management systems. On the other hand, the 
quantitative approach was used to evaluate the sustainability of mangrove management systems in Tagpait, 
Aborlan, and Puerto Princesa City, Palawan. 
 

This utilized criteria and indicators of sustainable forest management in evaluating the sustainability of the 
mangrove forest management system. The seven Criteria and 57 Indicators applicable to mangroves in the 
Philippines set by the DENR-FMB based on ITTO: Enabling Conditions for sustainable forest management, 
Extent, and Condition of Forest. Forest Ecosystem Health, Forest Production, Biological Diversity, Soil, and 
Water Protection, and Economic, Social and Cultural Aspects (DENR, 2003). This study utilized the Focus 
Group Discussion (FGD) to determine the applicable Sustainable Mangrove Forest Management Criteria and 
Indicators. This used FGD guide questions, recorder, and visual aids. There are three FGDs conducted for each 
community of Tagpait and Bacungan with 12-15 participants to determine the applicable Sustainable Mangrove 
Forest Management Criteria and Indicators, including the validation (PCRA, 2013) (Pokharel et al., 2014). 
 

After the identification of applicable criteria and indicators is the formulation of verifiers for each applicable 
criteria and indicators and evaluation of sustainability. The identified applicable sustainable mangrove forest 
management criteria and indicators were used to evaluate the sustainability for each Mangrove Forest 
Management Systems. To evaluate, the community with the researcher set verifiers for rating scale from 
1(poor), 2(Fair), and 3(Good) for each applicable indicator of sustainable mangrove forest management criteria 
through Focus Group Discussion and Key Informant Interviews. There are three FGDs conducted for each 
community of Tagpait and Bacungan, with 15 participants to formulate for verifiers for each applicable 
Indicators, including the validation. The researcher conducted validation and consultation on the formulated 
rating scale to both communities to standardize the rating scale and applicable to both communities. The 
participants for FGD are multi-sectoral that all sectors in the community, which include community leaders, 
fishers, tour guides, leaders and members of Indigenous People (IP), farmers, women, elderly, community 
members, etc. (PCRA, 2013).  
 

Also, the local community’s awareness on applicable sustainable mangrove forest management criteria and 
indicators were determined using a rating scale of 1 to 5. One is very low (below 20% awareness), two (low or 
with 21%-40% awareness), three (moderate or with 41%-60% awareness), four (high or with 61%-80% 
awareness), and five (very high or with 81%-100% awareness). Then, the local community’s perception on the 
importance of applicable sustainable mangrove forest management criteria and indicators was determined using 
a rating scale of 1 to 5. One is very insignificant, two (insignificant), three (no opinion), four (significant), and 
five (very significant). These will be part of the household interview survey questionnaire (Pokharel et al., 
2014). 
 

The total number of respondents for Household Interview (HHI) was based on Robert Slovin’s formula in which 
the margin of error is 0.05 or 95% confidence level. The household population of officers and members of 
peoples’ organization (PO) in Tagpait Coastal Development Association (TACDA) in Tagpait, Aborlan, is 78 
while 33 in Bacungan Mangrove Eco-tourism Service Cooperative of Bacungan, Puerto Princesa. The computed 
sample size for Tagpait, Aborlan, and Bacungan, Puerto Princesa, are 65 and 30, respectively. Participants for 
Focus Group Discussion (FGD) in each area are composed of community leaders and members. The sampling 
unit for HHI is the households in each area, which are officers and members of peoples’ organizations, Tagpait 
Coastal Development Association (TACDA), and Bacungan Mangrove Eco-tourism Service Cooperative. In the 
sampling frame, the researcher used the list of households in each area in selecting the samples. Also, random 
sampling used through Microsoft Excel random generator to choose samples. 
 

III. Results and Discussions 
 

Applicable Criteria and Indicators 
 

Table 1 shows the list of applicable criteria and indicators in the mangrove management systems in Tagpait, 
Aborlan, and Bacungan, Puerto Princesa City, Palawan consists of seven criteria with 35 indicators.  
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Criterion 1: Enabling Forest Condition has seven applicable indicators which include Existence of Framework 
for laws, policies, and regulation to govern; forest Tenure Ownership; the amount of investment and 
reinvestment in forest management, administration, research, and human resource development; capacity and 
mechanisms for planning SFM and for periodic monitoring, evaluation, and feedback on progress; public 
participation in forest management planning, decision-making, data collection, monitoring, and assessment; and 
the existence of forest management plans.  
 

Criterion 2: Extent and condition of the forest have five applicable indicators which include: extent and 
percentage of land area under the comprehensive land-use plan; the extent of forest committed to production and 
protection; extent and percentage of total land area under each forest type; changes in forested area; and forest 
condition. 
 

Criterion 3: Forest Ecosystem Health has two applicable criteria and indicators. It includes the extent and nature 
of forest encroachment, degradation, and disturbance caused by human and control procedures applied and the 
extent and nature of forest degradation, and disturbance due to natural causes and control procedures used.  
 

Criterion 4: Forest Production has three applicable indicators, such as extent and percentage of the forest for 
which inventory and survey procedures have used to define the quantity of the primary forest products; actual 
harvest of wood and non-wood forest products; and composition of harvest. 
 

Criterion 5: Biological diversity has four applicable indicators such as Existence and implementation of 
procedures to identify and protect endangered, rare, and threatened species of forest flora and fauna; Number of 
endangered, rare, and threatened forest-dependent species; Measures of in situ and ex-situ of the genetic 
variation within the commercial, endangered, rare, and threatened species of forest flora and fauna, and 
existence and implementation of procedures for protection and monitoring of biodiversity in production forests.   
 

Criterion 6: Soil and Water Protection has three applicable indicators, which include Procedures to assure 
protection of downstream catchment values; Procedures to protect soil productivity and water retention capacity 
within production forests; and Procedures for forest engineering.  
 

Criterion 7: Economic, Social and Cultural Aspects has 11 applicable indicators such as Values of domestically 
produced wood, nonwood forest products, and environmental services in the domestic markets, export markets, 
and informal markets including subsistence and illegal activities; Forest products industry structure and 
efficiency; Existence and implementation of conflict resolution mechanisms for resolving disputes between 
forest stakeholders; Number of people depending on forests for their livelihood; Training, capacity building, and 
manpower development programs for forest workers; Area of forests upon which people are dependent for 
subsistence uses and traditional and customary lifestyles; Number and extent of forest sites available primarily 
for research and education, and recreation; Number of important archeological, cultural, and spiritual sites 
identified and protected; Extent to which tenure and user rights of communities and indigenous peoples over 
publicly owned forests are recognized and practiced; Extent to which tenure and user rights of communities and 
indigenous peoples over publicly owned forests are recognized and practiced; Extent to which indigenous 
knowledge is used in forest management planning and implementation; and Extent of involvement of 
indigenous people, local communities, and other forest dwellers, in forest management capacity building, 
consultation processes, decision-making, and implementation.  
 

Table 1. List of Applicable Criteria and Indicators 

Criteria 
 

Indicators 
 

Enabling Condition of 
SFM  

1.1 Existence of Framework for laws, policies, and regulation to govern  

 1.2 Forest Tenure Ownership 
 1.3 Amount of investment and reinvestment in forest management, 

administration, research, and human resource development  
 1.4 Existence of, and ability to apply, appropriate technology to practice SFM, 

and the efficient utilization and marketing of products.  
 1.5 Capacity and mechanisms for planning SFM and for periodic monitoring, 
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evaluation, and feedback on progress  
 1.6 Public participation in forest management planning, decision-making, data 

collection, monitoring, and assessment.  
 1.7 Existence of Forest management plans  
2. Extent and Condition 
of Forest  

2.1 Extent and Percentage of land area under the comprehensive land-use plan  

 2.2 Extent of forest committed to production and protection  
 2.3 Extent and percentage of total land area under each forest type.  
 2.4 Changes in the forested area.  
 2.5 Forest Condition  
3. Forest Ecosystem 
Health  

3.1 The extent and nature of forest encroachment, degradation, and 
disturbance caused by human and control procedures applied  

 3.2. The extent and nature of forest degradation and disturbance due to natural 
causes and control procedures applied.  

4. Forest production 4.1 Extent and percentage of the forest for which inventory and survey 
procedures have been used to define the quantity of the primary forest 
products 

 4.2 Actual harvest of wood and non-wood forest products 
 4.3 Composition of harvest 
5. Biological Diversity 5.1. Existence and functioning of events to identify and protect rare, rare, and 

endangered species of forest flora and fauna  
 5.2 Number of endangered, rare, and threatened forest-dependent species  
 5.3 Measures of in situ and ex-situ of the hereditary difference within for 

profit, rare, rare, and endangered species of forest flora and fauna  
 5.4. Existence and implementation of procedures for protection and 

monitoring of biodiversity in production forests  
6. Soil and water 
Protection 

6.1. Procedures to assure protection of downstream catchment values  

 6.2 Procedures to protect soil productivity and water retention capacity within 
production forests.  

 6.3 Procedures for forest engineering  
7. Economic, Social, 
and Cultural Aspects 

7.1 Values of domestically-produced wood, nonwood forest products, and 
environmental services in the domestic markets, export markets, and informal 
markets including subsistence and illegal activities  

 7.2 Forest products industry structure and efficiency  
 7.3 Existence and implementation of conflict resolution mechanisms for 

resolving disputes between forest stakeholders  
 7.4 Number of people depending on forests for their livelihood  
 7.5 Training, capacity building, and manpower development programs for 

forest workers.  
 7.6 Area of forests upon which people are dependent for subsistence uses and 

traditional and customary lifestyles  
 7.7 Number and extent of forest sites available primarily for research and 

education and recreation.  
 7.8 Number of important archeological, cultural, and spiritual sites identified 

and protected.  
 7.9. The extent to which tenure and user rights of communities and indigenous 

peoples over publicly owned forests are recognized and practiced  
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 7.10 Extent to which indigenous knowledge is used in forest management 
planning and implementation.  

 7.11. The extent of participation of native people, local communities, and 
other forest dwellers, in forest organization capacity building, discussion 
processes, decision-making, and functioning.  

 

Formulation of Verifiers for Applicable Criteria and Indicators as Instrument for Evaluation of 
Sustainability of Mangrove Forest Management System 
 

After the identification of applicable criteria and indicators for sustainable mangrove forest management, the 
formulation of verifiers was done using the rating scale as a means to quantify each applicable criteria and 
indicators. The verifiers in the form of rating scale that was formulated together with the local community 
members through a series of Focus Group Discussions (FGD) were used in the evaluation. The developed rating 
scale was classified into 3 (Good), 2 (Fair), and 1 (Poor). This will be used in the evaluation of the sustainability 
of the mangrove forest mangrove system.  
 

The verifiers were developed through FGDs with the same participants during the identification of applicable 
criteria and indicators. Then, validation and consultation with the community of formulated verifiers were 
conducted in separate FGDs to standardize the verifiers that apply to both communities.  
 

Table 2 shows the formulated verifiers in the form of a rating scale for each applicable criteria and indicators.  
The status of the sustainability of mangrove forest management in both communities was evaluated using the 
said instrument. Also, the developed instrument is beneficial for periodic evaluation and monitoring as a tool 
towards sustainability.  
 

Table 2. Verifiers through Rating Scale for each Applicable Criteria and indicators 

Criteria Indicators Rating Scale  
3-Good  2- Fair   1- Poor 

1. Enabling 
Condition 
of SFM  

1.1 Existence of Framework for 
laws, policies, and regulation to 
govern  

3 -Implemented and monitored laws, policies, and regulations 
2 -Implemented but not monitored laws, policies, and regulations 
1 -not implemented and not monitored laws, policies, and 
regulations 

 1.2 Forest Tenure Ownership  3 -Awarded tenurial instrument and with legal supports 
2 -Awarded tenurial instrument but no legal supports 
1 - Not awarded tenurial instrument 

 1.3 Amount of investment and 
reinvestment in forest 
management, administration, 
research, and human resource 
development  

 
3 -Very satisfactory funding (There are funding for all activities: 
planting, clearing, livelihood, and monitoring) 
2 - Satisfactory funding (There are funding for any two or three of 
these activities: planting, clearing, livelihood, and monitoring) 
 
1 -Not satisfactory funding (There are funding for only one 
activity: planting, clearing, livelihood, and monitoring) 

 1.4 Existence of, and ability to 
apply, appropriate technology to 
practice SFM, and the efficient 
utilization and marketing of 
products.  

Effectiveness of Technology 
 
3 -Effective 
2 - Fair 
1 -Not effective 
 

 1.5 Capacity and mechanisms for 
planning SFM and for periodic 
monitoring, evaluation, and 

Level of capacity 
 
3 -High 
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feedback on progress  2 - Faire 
1 -Low 
 

 1.6 Public participation in forest 
management planning, decision-
making, data collection, 
monitoring, and assessment.  

Level of participation 
 
3-High public participation (90% and up) 
2-Fair public participation (50%-89%) 
1-Low public participation (Below 50%) 
 

 1.7 Existence of Forest 
management plans  

Existence and status of Implementation 
 
3-Existing and implemented forest management plans 
2-Existing but not implemented forest management plans 
1-no existing forest management plans 

2. Extent 
and 
Condition 
of Forest  

2.1 Extent and Percentage of 
land area under the 
comprehensive land-use plan  

Extent and Percentage of land area 
3 -100% 
2 -80-99% 
1-below 80% 

 2.2 Extent of forest committed to 
production and protection  

Extent of forest 
 
3-75%-100 
2-50%-75% 
1-below 50% 

 2.3 Extent and percentage of 
total land area under each forest 
type.  

Extent and percentage of total land area 
 
3-75%-100 
2-50%-75% 
1-below 50% 

 2.4 Changes in the forested area.  Area changes 
3- Good changes (Vacant areas have been planted, and cut trees 
have been replaced) 
2- Neither good nor bad changes (Sustain the growth of existing 
trees) 
1-Bad changes (Cutting of trees without replacement) 

 2.5 Forest Condition  Area of good forest condition 
 
3- 75%-100% of the area with good forest condition 
2- 50%-75% of the area with good forest condition 
1- below 50% of the area with good forest condition 

3. Forest 
Ecosystem 
Health  

3.1 The extent and nature of 
forest encroachment, 
degradation, and disturbance 
caused by human and control 
procedures applied  

Extent or affected area 
 
3- 0%-1% affected area 
2- up to10% affected area 
1- more than 10% affected area 

 3.2. The extent and nature of 
forest degradation and 
disturbance due to natural causes 
and control procedures applied.  

Extent or affected area 
 
3- 0%-2% affected area 
2- up to 10% affected area 
1- more than 10% affected area 
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4. Forest 
production 

4.1 Extent and percentage of the 
forest for which inventory and 
survey procedures have been 
used to define the quantity of the 
main forest products 

Extent and rate of forest 
 
3- 75%-100%  
2- 50%-75% 
1- below 50% 

 4.2 Actual harvest of wood and 
non-wood forest products 

Actual harvest 
 
3-Very satisfactory harvest 
2- Satisfactory harvest 
1-Not satisfactory harvest 

 4.3 Composition of harvest Composition of harvest 
 
3-non-wood products 
2- non-wood and wood products 
1-purely wood products 

5. Biological 
Diversity 

5.1. Existence and 
implementation of procedures to 
identify and protect endangered, 
rare, and threatened species of 
forest flora and fauna  

 
3-Existing procedures and implemented 
2-Existing procedures but not implemented 
1-no existing procedure  
 

 5.2 Protection of endangered, 
rare, and threatened forest-
dependent species  

Existence of strategies to protect endangered, rare, and threatened 
forest-dependent species 
 
3-Existing strategies and implemented 
2-Existing strategies but not implemented 
1-no existing strategies  

 5.3 Measures of in situ and ex-
situ of the hereditary difference 
within for profit, endangered, 
rare, and endangered species of 
forest flora and fauna  

Level of effectiveness 
 
3-Effective 
2- Fair 
1-Not effective 

 5.4. Existence and 
implementation of procedures for 
protection and monitoring of 
biodiversity in production forests  

Existence and status of implementation 
 
3-Existing procedures and implemented 
2-Existing procedures but not implemented 
1-no existing procedure  

6. Soil and 
water 
Protection 
 

6.1. Procedures to assure 
protection of downstream 
catchment values  

Level of Effectiveness 
3-Existing procedures and implemented 
2-Existing procedures but not implemented 
1-no existing procedure 

 6.2 Procedures to protect soil 
productivity and water retention 
capacity within production 
forests.  

Level of Effectiveness 
 
3-Effective implementation of procedures 
2- Fair 
1-Not effective implementation 

 6.3 Procedures for forest 
engineering  

Level of Effectiveness 
 
3-Effective implementation of procedures 
2- Fair implementation 
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1-Not effective implementation 
7. 
Economic, 
Social, and 
Cultural 
Aspects 

7.1 Values of domestically-
produced wood, non-wood forest 
products, and environmental 
services in the domestic markets, 
export markets, and informal 
markets including subsistence 
and illegal activities  

Presence of an ideal price of mangrove forest products in markets 
 
3-Affordable price of mangrove forest products in markets 
2-Fair price of mangrove forest products in markets 
1-Not affordable price of mangrove forest products in markets 
 

 7.2 Forest products industry 
structure and efficiency  

Presence of forest products industry 
 
3-Presence of forest products industry structure and efficient 
2- Presence of forest products industry structure but not efficient 
1-Absence of forest products industry structure 

 7.3 Existence and 
implementation of conflict 
resolution mechanisms for 
resolving disputes between forest 
stakeholders  

Implementation of conflict resolution mechanisms 
 
3-Existing conflict resolution mechanisms and implemented 
2-Existing conflict resolution mechanisms but not implemented 
1-no existing conflict resolution mechanisms 

 7.4 Number of people depending 
on forests for their livelihood  

Percentage of forest dependents that can sustain their livelihood 
using mangrove forest products 
 
3-100% of forest dependents that can sustain their livelihood using 
mangrove forest products 
2-50%-99% of forest dependents that can sustain their livelihood 
using mangrove forest products 
1-below 50% of forest dependents that can sustain their livelihood 
using mangrove forest products 

 7.5 Training, capacity building, 
and manpower development 
programs for forest workers.  

Implementation of plans on training, capacity building and 
manpower development 
 
3-Existing plans on training, capacity building and manpower 
development and implemented with good result 
2-Existing plans on training, capacity building and manpower 
development but not implemented 
1-no existing plans on training, capacity building and manpower 
development 

 7.6 Area of forests upon which 
people are dependent for 
subsistence uses and traditional 
and customary lifestyles  

Satisfactory area for forest subsistence and traditional uses 
 
3-Very satisfactory  
2- Satisfactory  
3-Not satisfactory 

 7.7 Number and extent of forest 
sites available primarily for 
research and education and 
recreation.  

Presence of available forest site primarily for research and 
education, and recreation 
 
3- with available forest site primarily for research and education, 
and recreation with implemented research and education, and 
recreation. 
2- with available forest site primarily for research and education, 
and recreation but no implemented research and education, and 
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recreation. 
1-no available forest site primarily for research and education, and 
recreation 

 7.8 Number of important 
archeological, cultural, and 
spiritual sites identified and 
protected.  

Existence and implementation of strategies to protect important 
archeological, cultural, and spiritual sites 
 
3-Existing strategies and implemented 
2-Existing strategies but not implemented 
1-no existing strategies 

 7.9. The extent to which tenure 
and user rights of communities 
and indigenous peoples over 
publicly owned forests are 
recognized and practiced  

Presence of recognition and practice of user rights of communities 
and indigenous peoples over publicly owned forests  
 
3- Presence of recognition and practice of user rights of 
communities and indigenous peoples over publicly owned forests  
2- Presence of recognition but no practice of user rights of 
communities and indigenous peoples over publicly owned forests  
1- Absence of recognition and practice of user rights of 
communities and indigenous peoples over publicly owned forests  

 7.10 Extent to which indigenous 
knowledge is used in forest 
management planning and 
implementation.  

Identification and incorporation of indigenous knowledge in forest 
management planning and implementation. 
 
3- Identified of indigenous knowledge and incorporated into forest 
management planning and implemented. 
2- Identified of indigenous knowledge and incorporated to forest 
management planning and not implemented 
1- Identified of indigenous knowledge and not incorporated to 
forest management planning  

 7.11. The extent of participation 
of native people, local 
communities, and other forest 
dwellers, in forest organization 
capacity building, discussion 
processes, decision-making, and 
functioning.  

Level of participation or involvement of indigenous people, local 
communities, and other forest dwellers, in forest management 
capacity building, consultation processes, decision-making, and 
implementation 
 
3-High 
2-Fair 
1-Low 

 
Relationship between Socio-economic characteristics and Awareness on Applicable Criteria and 
Indicators (C&I) of the community in Bacungan, Puerto Princesa City 
 

The relationship between socio-economic characteristics and level of awareness on the applicable criteria and 
indicators in Bacungan was analyzed using the non-parametric Spearman correlation test and point-biserial 
correlation for gender. The socio-economic characteristics refer to the age of respondent, sex, civil status, 
education, livelihood, income, and the number of years living in the community. The number of years living in 
the community has a p-value of 0.008 and a negative coefficient. The p-value is less than 0.05 and 0.01 alpha 
level (0.008<0.01<0.05). Therefore, the number of years living in the community and level of awareness on the 
applicable criteria and indicators have a highly significant correlation (negative correlation).  It means that those 
with a lower number of years living in the community have a higher level of awareness on the applicable criteria 
and indicators compared to those with a higher number of years. Most of the respondents that have a higher 
number of years living in the community are grandparents, older parents, or elders, while those with a lower 
number of years are children. The younger members of the community have a higher level of awareness for 
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some reasons: 1.) they are more active in the current management compare to their elders, and 2.) they have 
attended more training conducted by the different institutions like DENR and City Tourism Office.  
 

Relationship between Socio-economic characteristics and Perception on the Importance of Applicable Criteria 
and Indicators (C&I) of the community in Bacungan, Puerto Princesa City 
 

The relationship between socio-economic characteristics and perception of the importance of the applicable 
criteria and indicators was analyzed using the non-parametric Spearman correlation test and point-biserial 
correlation for gender. Age has a p-value of 0.002 and a negative coefficient in which the p-value is less than 
0.05 and 0.01 alpha level (p-value 0.002<0.01<0.05). Therefore, age and the perception of the importance have 
a highly significant correlation (negative correlation). It means that those with the younger generation have a 
higher perception on the significance of applicable C&I.  
 

Civil Status has a p-value of 0.047 and a negative coefficient in which the p-value is less than 0.05 alpha level 
(p-value 0.047<0.05). Therefore, civil status and the perception of the importance of applicable C&I have a 
significant correlation (negative correlation). This means that those married and single have a higher perception 
on the significance of applicable C&I.  
 

The number of years living in the community has a p-value of 0.001 and a negative coefficient in which the p-
value is less than 0.05 and 0.01 alpha level (p-value 0.001<0.01<0.05). Therefore, the number of years living in 
the community and the perception of the importance of applicable C&I have a highly significant correlation 
(negative correlation). It means that those with a lower number of years living in the community have a higher 
perception of the importance of applicable C&I compare to those with a higher number of years. 
 

Relationship between Socio-economic characteristics and Awareness on Applicable Criteria and Indicators 
(C&I) of the community in Tagpait, Aborlan 
 

The relationship between socio-economic characteristics and level of awareness on the applicable criteria and 
indicators in Tagpait, Aborlan, was analyzed using the non-parametric Spearman correlation test and point-
biserial correlation for gender. The p-value is less than 0.01 and 0.05 alpha level (0.044<0.01<0.05). Therefore, 
the educational attainment and level of awareness on the applicable criteria and indicators have a highly 
significant correlation (positive correlation).  Also, gender has a p-value of 0.049 and a negative coefficient. The 
p-value is less than 0.05 alpha level (0.049<0.05). Therefore, the gender and level of awareness on the 
applicable criteria and indicators have a significant correlation (negative correlation).  
 

Relationship between Socio-economic characteristics and Perception on the Importance of Applicable Criteria 
and Indicators (C&I) of the community in Tagpait, Aborlan 
 

The relationship between socio-economic characteristics and perception on the importance of the applicable 
criteria and indicators in Tagpait, Aborlan were analyzed using the non-parametric Spearman correlation test 
and point-biserial correlation for gender. Results show that no socio-economic characteristics have a significant 
relationship to perception on the importance of the applicable C&I since all p-values are higher than the 0.05 
alpha level. Age, gender, and the number of years living in the community have a trivial negative correlation. 
Civil status has a trivial positive correlation, while livelihood has a trivial negative correlation. Also, educational 
attainment has a weak positive correlation, while income has a weak negative correlation.  
 

IV. Conclusion 
 

There are seven and 35 applicable sustainable mangrove forest management criteria and indicators in Tagpait 
and Bacungan out of seven and 57 indicators. The applicable criteria are enabling conditions of Sustainable 
Forest Management, Extent and Condition of Forest, Forest Ecosystem Health, Forest Production, Biological 
Diversity, Soil and Water Protection, and Economic, social and cultural aspects.  
 

The number of years living in the community (Bacungan) and level of awareness on the applicable criteria and 
indicators (C&I) have a highly significant correlation (negative correlation).  It means that those with a lower 
number of years living in the community have a higher level of awareness on the applicable criteria and 
indicators compared to those with a higher number of years. 
 

Age and the perception on the importance of applicable C&I in Bacungan have a highly significant correlation 
(negative correlation), which means that those with younger ages have a higher perception on the importance of 
applicable C&I.  
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Educational attainment and level of awareness on the applicable criteria and indicators in Tagpait have a highly 
significant correlation (positive correlation).  This means that those with higher educational attainment have a 
higher level of awareness of applicable C&I. 
 

V. Recommendations 
 

 Periodic evaluation and monitoring of the mangrove management system using the applicable criteria 
and indicators by the community through the support of the local government, DENR, academe, and 
others. This will help to address their weakness in the capacity for planning and periodic monitoring 
and evaluation.  

 The government, through the DENR, should initiate and encourage the evaluation and monitoring of 
the mangrove management system using the applicable criteria and indicator in community-based 
mangrove management in other areas in the country that is usable by the community. This will help to 
evaluate the status of the sustainability of mangrove management for each criterion of sustainable 
management.  

 Academic Institution and DENR with the LGU may support the community in the implementation of 
the evaluation and monitoring of the mangrove management system using the applicable criteria and 
indicator by providing workshops, relevant training, technical and financial supports.  

 The weakness of each community in sustainable mangrove management should be improved. Their 
weaknesses are funding, capacity for planning and management, forest product industry, and 
implementation of strategies for sustainable mangrove management. Both government and non-
government agencies may provide relevant actions by providing financial support, planning workshops, 
monitoring and evaluation workshops, training on efficient forest product industry and market, and 
others.  
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