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ABSTRACT 
The research paper is a case study about University of Batangas (UB), a private university's involvement in mangrove rehabilitation projects. The paper discusses the importance of mangrove forests as a natural resource as well as the reasons of the University for becoming involved in mangrove rehabilitation projects. The subject of the case study is the Unlad Bakawan project, a mangrove rehabilitation project in Brgy. Wawa, Batangas, Batangas, undertaken by a multi-sectoral group including the local government, the baranggay, the community and an environmental organization, the Batangas Coastal Resources Management Foundation Inc. (BCRMF) in which UB is a member. The researcher would want to determine how a private university with limited resources can contribute to the sustainability of the mangrove rehabilitation project. The researcher used methods such as acquiring documents, and conducting interviews to gather data. The findings reveal that University of Batangas can contribute to the sustainability of the mangrove rehabilitation project through doing well on its assigned roles and responsibilities that were stated in the Memorandum of Understanding, participating in a multi-sectoral effort to reforest the area, and planning its future use, as well as UB's future participation. 

I. INTRODUCTION 
A. Background of the Study 

Mangroves are coastal trees or shrubs that have characteristic features that allow them to live in estuarine or saline conditions in marine waters. The most common mangroves in the Philippines are Rhizophora, Avicennia, Bruguiera, Sonneratia and Nypa. Mangroves have many known benefits: environmental, ecological, economic, and source of food products. There has been a steady decline of primary mangrove forests, even secondary forest. This decline continues at an alarming rate. The major causes of mangrove loss in the Philippines are logging and fishpond conversion. Continuous deforestation of mangrove forests would have serious negative implications. The loss of mangrove forests lead to negative impacts such as loss of protection from strong tidal waves during storms, siltation, extinction of valuable species, loss of livelihood, and a threat to food security. Those who would mostly be affected by the negative impacts are the coastal communities that usually are marginalized sectors of the society. 

Only recently have mangrove protection and reforestation efforts have been given attention. Different institutions from all over the country are involved in conservation and protection of the remaining mangrove forests, as well as reforestation of the disturbed mangrove areas. These institutions are multi-sectoral which includes the government, non-governmental organizations, local communities and private institutions. One private institution that is involved in mangrove reforestation efforts in the province of Batangas is University of Batangas (UB). 

UB, formerly Western Philippine Colleges (WPC), is one of the largest private universities in Batangas province. It was founded on April 28, 1946. UB, is a stock, non-sectarian, private educational institution. UB through the Research and Development Center (RDC) joined the national and regional organizations for the environment. Researches and extension services on environmental science and protection were strongly emphasized. This was how the University became involved in mangrove reforestation projects. 

Projects and researches about mangrove have become an important endeavor for UB. First, it is one way of implementing their corporate social responsibility as stated in the school's vision. Second, mangrove rehabilitation is one field where UB shows its commitment to the environment as a participating member of the Batangas Coastal Resources Management Foundation (BCRMF), an environmental organization. Finally, it is one field of study where the UB-RDC can produce research outputs. There is a research gap in the field of mangrove because very few researches have been made about the topic. That is why mangrove conservation and reforestation have not been successful to the fullest extent. 

The University's actual involvement on mangrove rehabilitation projects are the following: 
In 1999, a study was conducted by Myrna Cadano-Marasigan of the Research and Development Center of UB. The research was entitled, "Mangrove Rehabilitation Experience in Gulod, Calatagan, Batangas." 

Presently, UB is a participating member in a mangrove rehabilitation project of BCRMF in Brgy. Wawa, Batangas, Batangas. The project is named UNLAD BAKAWAN. 

Mangrove rehabilitation projects need to be sustainable in order to produce actual long-term environmental, ecological, economic and social benefits. Like all private institutions, its goal is to keep costs to a minimum and maximize benefits. A private institution must allocate its limited resources to a project that can produce sustainable benefits and one that meets UB's objectives. 

B. Statement of the Problem 

The main problem statement of the research paper is: "How can a private university with limited resources contribute to the sustainable rehabilitation and management of the mangrove area of Brgy. Wawa, Batangas, Batangas?" 

The sub-problem statements of the study are the following: 
First, "What are the roles and responsibilities of UB in the rehabilitation of the mangrove area in Brgy.Wawa, Batangas, Batangas?" 

Second, "How did UB conduct its role in the rehabilitation of the mangrove area in Brgy. Wawa, Batangas, Batangas?" 

And third, "Are there areas of improvement in its roles and responsibilities? What are the other possible roles or functions that UB can assume in the rehabilitation of the mangrove area in Brgy. Wawa, Batangas, Batangas?" 

C. Objectives of the Study 

The main objective of the research paper is to be able to determine how a private university with limited resources contributes to the sustainable rehabilitation and management of mangrove forests. 

Other minor objectives of the research paper are: 

First, to determine the role of UB in the rehabilitation of the mangrove area in Brgy.Wawa, Batangas, Batangas. 

Second, to determine the manner on how UB conducted its role in the rehabilitation of the mangrove area in Brgy. Wawa, Batangas, Batangas. 

Third, to determine if there are areas for improvement in its roles and responsibilities and if there are other possible roles or functions that UB can assume in the rehabilitation of the mangrove area in Brgy. Wawa, Batangas, Batangas. 

D. Significance of the Study 

The contents of this research paper will be useful to the following: 

First, the University of Batangas. The UB-RDC can possibly utilize the contents of this research paper to assess its involvement in the mangrove rehabilitation project in Brgy. Wawa, Batangas, Batangas, as well as a reference in future research projects that will be done by the University in the study of mangrove. 

Second, other educational institutions that have mangrove rehabilitation projects or planning to be involved in such projects will find the contents of this research paper to be relevant. 

And third, the research paper will hopefully contribute to the status of research and development of Philippine mangroves, as a literature for future reference. Zamora (1983 taken from Zamora, 1995) said that "no or very little research has been or is being done on most aspects of Philippine mangroves." 

E. Scope and Limitations of the Study 

The research paper's area of study is the mangrove of Brgy.Wawa, Batangas, Batangas. This case study focuses on a particular mangrove rehabilitation project named Unlad Bakawan, and the role in mangrove management of the only educational institution member of the BCRMF, which is the University of Batangas. 

The research paper does not include other mangrove rehabilitation projects and other member institutions of the BCMRF in order to focus on the contributions of an educational institution to efforts to manage a mangrove rehabilitation project. 

II. REVIEW OF RELATED LITERATURE 

General Information About Mangrove 
Definition 

"Mangroves are coastal trees or shrubs that are adapted to estuarine or even saline environments. Mangroves have characteristic features that allow them to live in marine waters. Some of these include shallow roots that spread widely across the substrate, often with extensions called pneumatophores that project from the mud and which allow the absorption of oxygen in an otherwise anoxic (no oxygen substrate; buttresses (prop or stilt roots) from trunks and/or branches for better anchorage during strong winds; tough and succulent leaves with internal water storage tissue and, in some species with salt-excreting organs or glands which maintain salt/water (osmotic) balance. Some species have an unusual type of seed germination and dispersal: the seed germinates while still on the parent plant (viviparous), producing an elongated hypocotyls which will become the root, eventually dropping into the substrate and planting itself." (Calumpong, Hilconida P. and E.G. Menez, 1997). 

Different Species of Mangrove 

"In the Philippines, the most common mangroves are Rhizophora, Avicennia, Bruguiera, Sonneratia and Nypa. The most diverse single stand of mangrove forest is in Pagbilao, Quezon, with a total of 29 species, followed by Baliangao, Misamis Occidental with 21 species, and Bais Bay on Negros Island with 14 species and Bansaan Island in Bohol with 15 species." (Calumpong, Hilconida P. and E.G. Menez, 1997). 

Importance of Mangrove Forest 
Livelihood Benefits 

"Some organisms in the mangals (plural of mangrove are harvested for food: oysters and other bivalves, crabs, shrimps and fishes. According to Primavera et al (2004) Fish resources provide the greatest (65%) and cheapest form of dietary protein in the Philippines. Fisheries products from mangroves harvested by fishermen are important for food security and income. 

Mangroves have always been traditionally valued for their wood and forest products." (Calumpong, Hilconida P. and E.G. Menez, 1997). Forest products include firewood, tanbark and timber used for dwellings, construction, fences, furniture, boats and fishing poles. Minor products are fibers, ropes, corks, floats, mats, and paper. (Primavera et al, 2004). 

"It is a renewable resource for timber, fuelwood, charcoal, tannin, woodchips, fence poles, housing materials. 

It can also be an area for forage and livestock production (Baconguis and Mauricio, 1990) 

A research paper made by Baconguis (2005) entitled, "Mangrove Agroforestry System: A Sustainable Livelihood in the Coastal Wetlands of Puerto Galera, Oriental Mindoro Philippines", was presented in the 9th Zonal Research & Development Review The Southern Luzon Zonal for Aquatic and Marine R&D in University of Batangas.The study shows that coastal areas can be made productive through the mangrove-friendly agroforestry system. 

It is recommended that this system be replicated in other depressed coastal area under different climatic types in the Philippines. 

Environmental Benefits 

Mangals are one of the most diverse communities in the coastal area, harboring small mammals, birds, reptiles, amphibians and invertebrates. In the Philippines, the ecological benefits are not limited within the country because some mangrove areas are roosting places of migratory birds. (Colmo, 2004) 

Mangroves are a major source of organic matter and nutrients. This role is oftentimes overlooked. In Bais Bay, the amount of litter produced by mangroves is about 17 metric tons dry weight per day (two truckloads). Had the mangroves not been converted to fishponds, according to De Leon (1992), the amount of litter produced in the Bay would have been at least 66 metric tons per day (or 8 truckloads). This may actually be an underestimate as the figure represents leaf litter from only four species (de Leon, Nuique and Raymundo, 1991.) 

It also serves as an erosion control and a physical barrier against the ocean. It stabilizes soil, thereby preventing coastal erosion and it provides a barrier against the ocean during storms (Raven, et al 1998). Particularly important is coastal protection because 20-30 destructive typhoons visit the country yearly. Coastal dwellers have survived the strong waves of typhoons and tsunamis by clinging to nearby Avicennia and nipa plants. (Primavera et al, 2004) 

Threats to a Mangrove Forest Ecosystem 

There has been a steady decline of primary mangrove forests, even secondary forest. The destruction of mangrove forests is happening throughout Asia, (Indrani, 1988), and throughout the entire Philippines where there are mangroves such as areas like Aurora (Orejas, 1999), Central Luzon (Cervantes, 2004), Cavite (Villanueva, 2005), where there are reportedly diminishing mangrove areas. 

This decline continues at an alarming rate. Among major marine ecosystems in the Philippines, it is mangroves that have suffered the earliest and greatest degradation because of their relative accessibility to humans (Primavera et al, 2004). The major causes of mangrove loss in the Philippines are logging, fishpond conversion. (Roxas, 2005; Zamora, 1997) and shrimp farming (Tabora and Tesorio 2003; Orejas, 2000) 

The original mangrove forest in the Philippines was about 500,000 ha in 1920. Logging caused its substantial reduction to about half during the period 1920 to 1970. The introduction of pond culture in the 1950s exacerbated the problem. Fishponds grew from 88,861 ha in 1952 to over 224,000ha in 1988 (Ronquillo, 1988). Presently, the total remaining mangrove areas in the Philippines is estimated at 100,000 hectares. 

The destruction of mangrove forests is as worse as forest denudation. (Tacio, 1996). Reportedly, the rate of mangrove destruction is even faster than the destruction of inland forests. (Giron, 1989 ) The loss of mangrove forests lead to negative impacts such as loss of protection from strong tidal waves during storms, siltation, depletion of fish population (Today, 1996), loss of livelihood, and a threat to food security (Due, 2004) 

Babaran and Ingles (1997) said that in the spate of natural disasters affecting different parts of the country, one cannot remain indifferent to the deleterious effects of tampering with the environment. 

Zamora (1995) said that in the late seventies, these adverse developments finally caught the attention and concern of the national government which has acted accordingly by formulating and implementing a series of measures directed toward the protection and conservation of the remaining mangrove forest areas, as well as the rehabilitation of the critically denuded mangrove areas. 

Mangrove preservation is a necessity to prevent the decline of our marine resources (Urlanda, Randy V, 2004) 

. 
Mangrove Reforestation 

Only recently have mangrove protection and reforestation efforts been taken seriously in the Philippines. In most cases, however, only the genus Rhizophora is used for restoration programs due to the ease in planting and the availability of propagules. (Calumpong, Hilconida P. and E.G. Menez, 1997). 

Acording to Primavera et al (2004), rehabilitation of abandoned ponds and other damaged sites should be done naturally by restoring tidal flow to allow entry of propagules. If natural recruitment in an area fails due to factors such as lack of mother trees, then active planting should be considered. Replanting projects should follow biophysical criteria, e.g., suitable species, sites and seasons, to avoid high mortality rates. Rhizophora should not be planted in what are clearly native A. marina-S. alba zones; neither should mangroves be planted in existing seagrass beds, no matter how degraded the latter are. 

Different sectors are involved in the protection, conservation, and reforestation of the remaining mangrove areas, for various reasons and interests. Among them are the Department of Environment and Natural Resources (DENR) (Espino, 1989; Subano, 1998), LGUs, (Primavera et al 2004), private firms and NGOs (Manila Times, 2002). 

Baconguis' (1991) study proposes Aquasilviculture technology as the key to mangrove swamp rehabilitation and sustainable coastal development in the Philippines 

Red (2004) says Community Reforestation Program is the key to man mangrove growth. 

Clearly, there is a need to involve the community in the nearby mangrove areas because they are the sector that would immediately feel the benefits of mangrove areas or vice-versa. 

Babaran and Ingles (1997) in their case study about the mangrove forests of the province of Guimaras, Philippines, gave 8 recommendations. These are 6 of them: 
1. Establishment of a Mangrove Reserve and Stewardship Program � To recover degraded mangroves areas, human intervention, such as the actual planting of mangrove trees, is necessary. 
2. Conduct educational campaigns on the role of mangroves � a massive information drive about the detrimental effects of mangrove depletion and widespread operation of ponds should be implemented. 
3. Participatory management � It has been observed that municipal fishermen do not easily change their practices unless alternatives have proven to be more effective. With this in mind, it may help if the very people who are expected to be affected by such plans are encouraged t participate in policy formulation so that they can see for themselves the effects of their practices. 
4. Inter-agency cooperation � The government and nongovernmental organization definitely have an important role to play in conserving the remaining resources of the island. Inter-agency coordination, especially between the forestry and fisheries departments, must be strengthened and encouraged to avoid duplication of work and conflicting policies. 
5. Research � Academic institutions have a role to play in the field of research to explore the rational utilization of the remaining mangrove resources for sustainable development. Academics can impart their knowledge through training and extension services which can address the concerns of affected citizens. 
6. Nurturing of positive Filipino attitudes � Filipinos have a knack for picking up ideas and imitating actions for immediate implementation. This has something to do with the people's "get rich quick" mentality. During the 70s, the prawn industry was the "in" thing. To reduce the detrimental effects, like those that led to the sorry state of the mangrove resources, it is necessary to conduct a massive educational campaign that addresses the "get rich quick mentality" of the people. 

The recommendations are applicable to other areas of the country where there are threatened mangrove areas, because there is a similarity of threats to mangrove forests in Guimaras and in the other places. These recommendations highlight the importance of educational institutions in the role of protection, conservation, and reforestation of the remaining mangrove areas. 

General Information About University of Batangas (the Private University) 
Brief Background 
The University of Batangas (UB) formerly Western Philippine Colleges (WPC) is the first private university in Batangas province. It was founded on April 28, 1946 operating pre-elementary, primary, secondary, tertiary and postgraduate programs. On July 26, 1996, the Comission on Higher Education (CHED) granted a university status to UB. A stock, non-sectarian, private educational institution UB believes in the pursuit of knowledge, values, and skills necessary for the preservation and improvement of Philippine society. It has faith in the dignity of the freedom of man to worship God according to his conscience. Further, it aims to pursue academic excellence through a continuing research for and application of truth, knowledge and wisdom. (http://www/ub.edu.ph/philosophy.html) 

How the Private University Became Involved in Mangrove Rehabilitation Projects 

In the year 2000, UB through the Research and Development Center (RDC) joined the prestigious national organization for the environment such as the Environmental Education Network of the Philippines (EENP) and the Philippine Association of Tertiary Level Educational Institutions for Environmental Protection and Management (PATLEPAM). Researches and extension services on environmental science and protection were strongly emphasized on this year. Presently, UB is also an active member of other environmental organizations � the Batangas Coastal Resources Management Foundation Inc. (BCRMF) and Southern Luzon Zonal Center for Aquatic and Marine R & D in 2003. (Delos Reyes, 2005) 

Importance of the Mangrove Rehabilitation Project to the University 

Corporate Social Responsibility 

The vision of UB states that: 

"The University of Batangas envisions that in the next ten years it shall strive to reach the height of its academic existence. There is a driving force to make the institution one of the progressive universities in the country that prepare students for work in the ever-growing Philippine and international industries. The school projects an image of stability and a capacity for reforms to attain higher levels of academic standards and vows to make its programs diverse to use them as community service outlet. 
(http://www.ub.edu.ph/philosophy.html#vision) 

It is apparent that the vision statement does not contain any specific component related to environment. If there is, environmental protection is remotely implied in the vision statement of the university. However, its capability of accepting reforms is encouraging, as environment can be included in the community development efforts. (Delos Reyes, Imelda M., 2005) 

University Commitment to the Environment 

Although the vision and mission do not explicitly include environmental protection, UB is a member of different environmental organizations. This implies that UB is clearly involved in the protection of the environment. The following are some of the environmental membership of the University: Environmental Education Network of the Philippines (EENP) in 2000; Philippine Association of Tertiary Level Educational Institutions for Environmental Protection and Management (PATLEPAM) in 2001; and Batangas Coastal Resources Management Foundation Inc. (BCRMF), a non-government organization (NGO) in 2003. (Delos Reyes, Imelda M., 2005) 

As a new member of the BCRMF, their involvement in mangrove rehabilitation projects are part of their show of support to the organization. 

Part of the UB Research and Development Center's Output 

Under the UB-RDC, the environmental researches conducted and published in UB Kalinangan Research Journal were the following: 1) Heavy Metal Contents of Some Selected Freshwater Fishes in Calumpang River, Batangas City 2) Vegetation Along Altitudinal Gradient in the Western and Eastern slopes of Mt. Makulot; (2002)3) Insect Biodiversity of Mt. Makulot, Cuenca, Batangas (2001); 4) Air Pollution from Motor Vehicles in Batangas City: Determination Through Initial Emission Testing (2000); 5) Mangrove Rehabilitation Experience in Gulod, Calatagan, Batangas (1999); 6) Air Pollutant Uptake of Local Plants in Selected Sites of Batangas (1999); 7) Impact of Solid Waste Management on Public Health and Environment in Bauan, Batangas (1999); 8) Determination of Level of Concentration of Air Pollutants in Selected Areas in Batangas (1998); 9) Environmental Impact of Physical Constraints in the Industrialization of Batangas City (1998); 10) Assessment of Anti-Pollutant Pants in Selected Areas of Batangas (1997). In 2002, a refereed journal has released by the center. 

Mangrove rehabilitation projects will strengthen the capability of the University particularly the RDC on aquatic and marine research. This can be used as credential in the application to the Southern Luzon Center for Aquatic and Marine Research. (Delos Reyes, Imelda M., 2005) 

Zamora (1983 taken from Zamora, 1995) said that "no or very little research has been or is being done on most aspects of Philippine mangroves. This situation has hampered to a great extent the proper planning and management of development or conservation activities such as fishponds, reforestation, plantation establishment, agriculture, saltwork and reclamation." 
The UB-RDC's researches and participation in mangrove rehabilitation projects can contribute greatly to the status of research and development of Philippine mangroves. 

Involvement of UB in Mangrove Rehabilitation Projects: Actual Cases 

Gulod, Calatagan, Batangas 

In 1999, a study was conducted by Myrna Cadano-Marasigan of the Research and Development Center of UB. The research was entitled, Mangrove Rehabilitation Experience in Gulod, Calatagan, Batangas. 

"This study covered two phases of works, namely: establishment of a mangrove nursery in Apolinario R. Apacible School of Fisheries (ARASOF) in Nasgubu, Batangas and enrichment planting of disturbed mangrove areas in Gulod, Calatagan, Batangas. 

A total of 2,000 propagules of different species of mangroves were successfully raised in the UB-ARASOF mangrove nursery. Of them, 1,600 or 80% survival were observed. 

There were 50 seedlings each of malatangal, b. babae and b. lalaki outplanted with survival rate of 36%, 80% and 72% respectively. 

The transplanted b. babae gave the highest values for average growth in length and in diameter. 

The physico-chemical parameters of seawater measured: such as: temperature, salinity, conductivity, pH, transmittance, dissolved oxygen and free carbon dioxide were analyzed. 

Natural stand of mangroves in the study area are dominated by bungalon and pagatpat." 

Brgy. Wawa, Batangas, Batangas 

This is a presently implemented mangrove rehabilitation project by BCRMF. The project is being undertaken by a faction within BCRMF, called the Green Group, is composed of different companies and institutions. These are: First Gas Power Corporation (FGPC), First Philippine Industrial Corporation (FPIC), Caltex, Chicago Bridge & Iron (CBI), Lourdes Mejia Garcia (LMG), University of Batangas (UB), Provincial Government-Environment and Natural Resources Office (PG-ENRO) and City Government and Natural Resources Office (CENRO). 

In a Memorandum of Understanding, the BCRMF Green Group, together with the City Government of Batangas and Brgy. Wawa, will be implementing the Mangrove Rehabilitation Project called "Unlad Bakawan" in the mangrove area within Wawa, Batangas City. 

III. METHODOLOGY 

The methodology used in this research paper involves gathering primary and secondary data. It involves acquiring documents, site visitation, observation, and interviews with personalities involved in the project. The researcher uses the following steps in gathering data: 

A. Acquiring a copy of the Memorandum of Understanding On Mangrove Rehabilitation Project Implementation 

The researcher acquired a copy of the "Memorandum of Understanding On Mangrove Rehabilitation Project". The Memorandum is among the institutions that will participate in the Unlad Bakawan project, which includes University of Batangas. The Memorandum contains the Roles and Responsibilities of UB among others. 

B. Implementation of the roles and responsibilities of UB in the Unlad Bakawan Project 

A questionnaire was given to the UB-RDC which was answered by Dr. Florencio V. Reyes, The Assistant Vice President and Mrs. Imelda M. De los Reyes, M.S. Environmental Science Researcher. The questionnaire contains the following open ended questions: 

How did UB assume its roles and responsibilities, namely: 
1. Provision of technical guidance and expertise? What are the documentary evidence/s to support this? 

2. Provision, mobilization and strengthening of support and resources available, including staff for the project? What are the documentary evidence/s to support this? 

3. Provision of all available information/data needed in the implementation of the project? What are the documentary evidence/s to support this? 

4. Monitoring of the project activities? What are the documentary evidence/s to support this? 

5. Provision of the service of staff to assist in the actual staking of mangroves, monitoring, and reports preparation? What are the documentary evidence/s to support this? 

C. Ocular Inspection of the mangrove area in Brgy.Wawa, Batangas, Batangas 

Ocular inspection of the actual site was done during the scheduled cleanup and reforestation of the mangrove area. Photographs were taken for documentation purposes. 

D. Observation and Involvement in the Actual Cleanup and Reforestation Activities 

Observation and involvement in the actual cleanup and reforestation activities was done by the researcher. The observations were recorded and photographed as documentary evidence. 

E. Interviews with Significant Personalities Involved in the Project 

Significant personalities involved in the project during the cleanup and replanting were interviewed to get relevant information. Among those interviewed are the following: 

Mr. Noel Mendoza, Coordinator, BCRMF Green Group 
Mr. Buenaventura Cañas, Caretaker of Mangrove area 

During the ocular inspection and observation/participation in the reforestation and cleanup activity, the researcher took the opportunity to interview Mr. Noel Buenaventura, the Project Coordinator of BCRMF Green Group. The questions were on the following topics: 

The BCRMF Green Group 
Roles and Responsibilities of the member institutions. 

In the course of the interview, the researcher learned from the Project Coordinator that a certain Mr. Buena was designated as the caretaker of the project area. The researcher was able to interview Mr. Buena, whose full name is Buenaventura Cañas, on the following questions: 

What is his role in the project? 
What are the threats to the newly-planted mangrove in the area? 
What can he do to prevent the threats to the newly-planted mangrove? 

F. UB Self-Assessment Questionnaire 

Finally, a questionnaire was given to UB-RDC which was jointly answered by Dr. Florencio V. Reyes and Ms. Imelda M. De los Reyes, M.S. as a self-assessment of the university's participation in the project. The questions are: 

1. From your point of view, do you think that UB has satisfactorily done its roles and responsibilities stated in the Memorandum of Understanding? 
2. What are the strengths and weaknesses of the mangrove rehabilitation project? 
3. What do you think are the other possible contributions that UB can give to the Unlad Bakawan project? 
4. Are there any long-term plans in the area after the mangrove rehabilitation project? What would be UB's possible contributions to these? 

IV. PRESENTATION AND DISCUSSION OF DATA AND INFORMATION GATHERED 

A. Project Site Description 

The mangrove site in Brgy. Wawa is the last mangrove area in Batangas City. Currently, the site was already occupied by the Badjao communities who have migrated to the area. 

B. Roles and Responsibilities of UB in the Unlad Bakawan project. 

The stated roles and responsibilities below are excerpts from the Memorandum of Understanding On Mangrove Rehabilitation Project Implementation. The University of Batangas is a signatory to the memorandum. 

ARTICLE I. 
ROLES AND RESPONSIBILITIES OF THE PARTIES 
UB, PG-ENRO, CITY ENRO 

1. Provision of technical guidance and expertise 
2. Provision, mobilization and strengthening of support and resources available, including staff for the project 
3. Provision of all available information/data needed in the implementation of the project 
4. Monitoring of the project activities 
5. Provision of the service of staff to assist in the actual staking of mangroves, monitoring, and reports preparation. 

C. Implementation of the roles and responsibilities of UB in the Unlad Bakawan Project. 

The following statements are the questions and answers contained in the questionnaire: 

How did UB assume its roles and responsibilities, stated in the Memorandum of Understanding, namely: 

1. Provision of technical guidance and expertise? What are the documentary evidence/s to support this? 

The idea of having a BCRMF mangrove rehabilitation project in Wawa, Batangas City was conceptualized based on the initial assessment of the UB-RDC research project entitled "Inventory of Mangrove Communities Along Batangas Bay". During the reconnaissance and series of site visits in different areas, the existing mangrove area in Wawa was considered as the most critical area. This is due the fact that Brgy. Wawa is surrounded by Calumpang river tributaries going to Batangas bay. In addition, the area is facing with different environmental problems such as small scale sand quarrying, charcoal making, encroachment of Badjaos, solid waste problem and others. Given with this scenario, the UB-RDC highly recommended the area for rehabilitation to BCRMF � Green Group. 

The UB-RDC also shared its success story and experience in mangrove rehabilitation project in Gulod, Calatagan, Batangas to BCRMF-Green group members. As a proof, the said research article written by Mrs. Myrna C. Marasigan was published in our university KALINANGAN Journal Vol. IV. 1999. The UB-RDC has also visited and had several interviews with residents and staff of ERDS-DENR Region IV-A seedling bank in Pagbilao, Quezon where a 50-hectare mangrove plantation is located. This made the group decide on the matter for a sustainable and environmental project. 

Since the University of Batangas has strong linkages with several experts (i.e. Dr. Domingo Bravo, DENR Region IV and Mrs. Veronica Sinohin, Senior Science Research Specialist, DENR-ERDB), UB-RDC introduced the BCRMF to Engr. Santiago R. Baconguis, Chief Scientist of the Coastal and Marine Section, DENR-Ecosystems Research and Development Bureau (ERDB), UPLB. UB-RDC and DENR-ERDB are partners in the technical aspect of the project. Consultations and other advises are also given to the group for project implementation. 

2. Provision, mobilization and strengthening of support and resources available, including staff for the project? What are the documentary evidence/s to support this? 

UB-RDC actively participates in series of meetings for project planning and implementation. UB-RDC, other members of BCRMF together with Dr. Honorato G. Palis, the consultant and mangrove expert from DENR-ERDB, conducted the Information, Education and Communication (IEC) to the Barangay officials, Badjao community and other residents last June 15, 2005. In addition, the NSTP students of the university have been active partners in the coastal clean-up, actual staking and massive planting of mangrove propagules in the project site last June 25, 2005. The manpower component of the project is assigned to UB as its commitment in the project. All of these activities are properly coordinated and had approval from the Vice President for Students and External Affairs, Atty. Jesus Victor V. Mayo. 

3. Provision of all available information/data needed in the implementation of the project? What are the documentary evidence/s to support this? 

The result of the studies on "Mangrove Rehabilitation Experience in Gulod, Calatagan, Batangas" and "Inventory of Mangrove Communities Along Batangas Bay" and other related data/documents were provided. For instance, the need to establish a nursery was proposed and implemented in project. 

4. Monitoring of the project activities? What are the documentary evidence/s to support this? 

The mangrove project site is continuously and regularly monitored. NSTP students and other agencies are doing the monthly coastal clean-up. The accumulated wastes and algae in the area/plants are collected to enhance the growth of mangrove. Replacement of lost mangrove is also done. A record is being kept by the BCRMF coordinator Mr. Noel Mendoza regarding this matter. 

5. Provision of the service of staff to assist in the actual staking of mangroves, monitoring, and reports preparation? What are the documentary evidence/s to support this? 

The UB through its NSTP students provides the massive manpower in the actual staking of mangroves, monitoring and other activities. The RDC researchers, research assistants participate in this activity. In addition, the reports preparation, letter and other documents are also done by the UB-RDC. 

D. General Observations on the Reforestation Project: 

Badjao Communities are informal settlers in the area. The area is full of garbage. Some newly-planted mangrove seedlings did not survive because of the garbage. Coastal cleanup was needed and it was done first before proceeding with the mangrove reforestation. The specie locally named as bakawan bato was the one used in reforestation. The planting pattern used was digging 1 feet deep and approximately 1 x 1 meter apart. Member organizations of the Green Group are represented and they all participated in planting the seedlings. The bulk of manpower came from the Boy Scouts of the Philippines (BSP) members from Batangas National High School. Badjao children also helped in the cleanup and planting the mangrove seedlings. 

E. Interviews with Significant Personalities Involved in the Project 

Interview with the project coordinator 

Mr. Noel Mendoza generally discussed what is the BCRMF Green Group and who are the member institutions. He was the one who told the researcher about the memorandum of understanding. 

Interview with Mr. Buenaventura Cañas 

The researcher interviewed Buenaventura Canas on the following questions: 

What is his role in the project? 
His role is to protect and maintain the newly-planted mangrove seedlings in the area. 

What are the threats to the newly-planted mangrove in the area? 
Some Badjaos cross the marshy area where the mangrove seedlings are planted and they step on some newly planted seedlings. This is a minor threat compared to the illegal small-scale sand quarrying. 

What can he do to prevent the threats to the newly-planted mangrove? 
Put fences and designate a pathway for the Badjaos with no mangrove seedlings to be stepped on and guard the area. 

F. UB Self-Assessment Questionnaire 

The self-assessment questions and the corresponding answers are stated below: 

1. From your point of view, do you think that UB has satisfactorily done its roles and responsibilities stated in the Memorandum of Understanding? 

The UB has done very satisfactorily its roles and responsibilities as stipulated in the MOA. As a matter of fact, UB is the only academic member institution in the BCRMF. 

2. What are the strengths and weaknesses of the mangrove rehabilitation project? 

Strengths: 
· The mangrove rehabilitation project serves as an environmental opener to the LGU, residents of barangay Wawa, and other BCRMF members on the need to rehabilitate the area. 
· The protection and enhancement of existing mangrove areas in Batangas City are promoted and implemented. 
· The illegal charcoal making and sand collection were stopped, since identified mangrove rehabilitation project in the area is implemented. The community is well informed about the project. 
· Mangrove trees could serve as coastal barriers against large waves and tornadoes for the community. It is observed that the land area in the project site during low tide is becoming larger. This could be attributed to high water holding capacity of mangroves. 
· This project undertaking could be duplicated in other barangays in Batangas and other areas to promote the importance of mangrove and its rehabilitation. 

Weakness: 
· Anemic participation of the barangay officials and Badjao community. 
· Advocacy from the city government. 

3. What do you think are the other possible contributions that UB can give to the "Unlad Bakawan" project? 

· The UB through the RDC could conduct further studies and researches related to mangroves in the area and its ecosystem. 
· UB can serve as project study leader/ co-project leader for other institution who are willing to conduct the same study. 
· UB can publish the results of the study through its RDC KALINANGAN Refereed Journal. 

4. Are there any long-term plans in the area after the mangrove rehabilitation project? What would be UB's possible contributions to these? 

Development of a "Mangrovetum" in Wawa, Batangas City, is one of the long-term plans in the site. Mangrovetum is an area planted with different mangrove species, intended for the scientific study of mangroves and for mangrove seed production. Livelihood opportunities like crab production and others are also considered. 

· UB could still be active partner of BCRMF in the planning up to the implementation stage of Mangrovetum and other projects. Technical expertise like training, seminars and others on livelihood projects could be contributed by the university. 
· Putting up a mangrove nursery is possible for the area. 
· Sourcing of funds in coordination to LGUs and other offices. 
· Networking/Linkages. 

V. ANALYSIS OF DATA AND RESULTS 

Significance of the Mangrove project can be viewed from the perspective of the triad functions of an academic institution: Instruction, Research, and Extension. Instruction refers to imparting knowledge to students. Research is the quest for new knowledge and information, Extension is sharing intellectual capital and expertise with the rest of the community. The management of the mangrove project falls within the purview of academic functions. The University of Batangas intends to include environmental awareness in all its course offerings, if possible. In short, it envisions itself to be an environmental educator. At the same time, UB wants to build a strong research tradition, encompassing various fields of learning, including science and the environment. Gathering data and accumulating knowledge on mangroves and their management is part of this research thrust. UB has been four years involved in mangrove projects, which include the Calabarzon project as well as Wawa, its latest participation in mangrove rehabilitation. The University practices extension through its involvement with the community. The Wawa Mangrove project provides UB with an opportunity to interact with the other members of the community, particularly the member-organizations of the Batangas Coastal Resources Management Foundation (BCRMF). Aside from the University of Batangas, the other members of the BCRMF green group are: The First Gas Power Corporation (FGPC). First Philippine Industrial Corporation (FPIC) Chicago Bridge and Iron (CBI), Lourdes Mejia Garcia (LMG), Provincial Government-Environment and Natural Resources Office (PG-ENRO) and City Government Natural Resources Office (CGNRO). The various roles and specific duties of UB and other BCRMF 
members are defined in a Memorandum of Understanding. While involvement 
with the environment is not explicitly stated in UB's mission statement, it is implied in the three basic tents of the university: Faith in God, Love of Learning, and Service to Fellowmen. UB's participation in mangrove rehabilitation is an expression of "service to fellowmen." Its role in environmental education is geared toward sustainable development which preserves natural resources for the enjoyment of future generations. Mangrove research is driven by "Love of Learning." Ultimately, caring for the environment is an expression of "Faith in God" who created the mangroves and everything on this earth. Thus, its participation in a mangrove rehabilitation project is aligned with the basic tenets of the University of Batangas, as well as its exercise of the triad academic functions of instruction, research and extension. Since the University has limited financial, human and intellectual resources, of necessity it must work with the other members of the community. Clearly defined roles and working relationships, in regard to the Wawa Mangrove Rehabilitation Project, is provided in a Memorandum of Understanding. The name of the university, which adopts the name of Batangas, underscores its special relationship to the province. It implies a deeper commitment to the socio-economic growth and overall human development in the province. The mangrove is a source of livelihood for the residents of Barangay Wawa and nearby communities. A flourishing mangrove translates to more livelihood opportunities. On the other hand, a deteriorating mangrove diminishes livelihood opportunities and the quality of life in the area. This discussion situates the involvement of the University in the Wawa mangrove rehabilitation project in the context of UB"s Vision, Mission, and Academic Functions. 

As stated in the questionnaire, the mangrove area was chosen as the site of mangrove rehabilitation because it is a critical area. The main reason for choosing the area as a project site was for environmental considerations or the environmental benefits that the project would bring once the area is rehabilitated. 

Basing from the answers that were given by the resource persons from the UB-RDC, (Dr. Reyes and Ms. De los Reyes) there is a basis to say that the University of Batangas is performing each of the enumerated roles and responsibilities as stated in the Memorandum of Understanding for the Unlad Bakawan Project in Brgy. Wawa. The positive assumption of its active participation in the project was also shown during the actual cleanup and reforestation activity. Restating one of the functions of UB, one of the functions enumerated was: 
"Provision of the service of staff to assist in the actual staking of mangroves, monitoring, and reports preparation." 

Ms. De los Reyes acted as the representative of the Univeristy in the scheduled cleanup and reforestation. 

The researcher was also able to observe, assess, and participate in the activity. It was observed that there seems to be a lack of concern in the mangrove reforestation area coming from the Badjao community. This observation was corroborated by Dr. Reyes and Ms. De los Reyes in the questionnaire. The Badjao community are informal settlers in the area but they are the closest community. Their activities have the potential to impact the mangrove area either positively or negatively. 

As stated by Mr. Cañas, they can be considered as one of the threats of the mangrove area because they don't make the effort of avoiding the propagules when crossing the muddy area, causing damage and contribute to the casualty rate of the propagules, although the negative effects may still be tolerable. 

Mr. Buenavista Cañas efforts in being the caretaker of the mangrove area may not be enough because he is only one man. 

On the other hand, the children of the Badjao community were very helpful in the cleanup and reforestation efforts. Their motivating factor was the free merienda and the token amount of money as a reward for their help. This led the researcher to think that people, who are living near the natural resource would participate in the preservation, conservation, and rehabilitation of the mangrove area if they know that it will benefit them in some way. 

There is a clear plan for the mangrove area to become a livelihood area (crab farming) after the rehabilitation phase. This plan may ensure the sustainability of the mangrove project. 

This can be the aspect of the project where UB can give additional support. UB can propose the Badjao community as the beneficiary of the planned livelihood project in the future. In addition to the proposal, they can take part in the information and education of the community. The knowledge that they would be benefiting soon from the mangrove area would encourage the community to become caretakers. 

VI. SUMMARY AND CONCLUSION 

This research paper traces the origins and history of the University of Batangas involvement in mangrove rehabilitation. It discusses UB's role in this particular activity in the context of the University's Vision, Mission, and Academic Functions. The paper focuses on the Wawa mangrove rehabilitation project as a case study. Having done this master's project, this researcher makes the following conclusions: (1) Mangrove rehabilitation is a natural concern and focus of UB's academic functions, particularly research and extension. (2) the mangrove rehabilitation project provides the University with a window of opportunity to be involved in the life of the community. (3) With limited financial, human, and intellectual capital/resources. The University must work in synergy with other members of the community. (4) Its character as a higher education institution gives UB an ascendancy as well as added responsibility. (5) Teamwork among the various organizations involved in the project can become more effective when clearly defined in an instrument such as a Memorandum of Understanding. (6) the Wawa mangrove rehabilitation project can provide the learning curve for a broader involvement of the University of Batangas in the environment, (7) By consolidating its various experiences in mangrove rehabilitation from Calatagan to Gulod, and more recently, Wawa, UB, through its Research and Development Center, can become a specialist in mangrove research. The researcher also concludes that based on the gathered information (8) Univeristy of Batangas is doing its roles and responsibilities that were stated in the Memorandum of Understanding and (9) there are other aspects of the mangrove rehabilitation project that the University of Batangas can also participate. 

VII. RECOMMENDATIONS 

1. Continuous level of participation in the Unlad Bakawan project. 
2. Finding its role in developing the mangrove area in Brgy. Wawa for multipurposes such as scientific study purposes and a livelihood area to ensure its sustainability. 
3. Closer coordination among the triad academic functions of instruction, research, and extension, using the Wawa mangrove rehabilitation project, among others, as model, and publishing the results of its study through the RDC KALINANGAN Refereed Journal. 
4. Sourcing and mobilization of more resources toward mangrove research by applying for grants with funding institutions like the United Nations and 
the World Bank, Asian Development Bank (ADB), United States Agency for International Development (USAID), Australian Agency for International Development (AusAID), etc. 
5. Positioning of the University of Batangas as a leading environmental educator in Calabarzon. 
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