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ABSTRACT 

The purpose of the paper is to set a framework for sustainable development and 
environmental strategy for the small island of Malapascua (Republic of the 
Philippines). The action aims to improve the living conditions as well as the comfort 
and satisfaction of the island's inhabitants, in a manner possible to implement in 
modest economic conditions without threatening the natural environment. The main 
elements of the strategy are:  

 focus on harmonious and sustainable spatial development,  
 well-balanced architectural design combining lessons from vernacular 

structures with up-to-date knowledge about bioclimatic building, 
 adequate selection of materials, taking into account limited resources and 

based on the circular economy model,  
 increased energy efficiency in buildings, 
 fostering the use of energy from renewable sources, 
 encouraging the use of natural ventilation and daylighting, 
 rainwater harvesting and purification, 
 sustainable resource management,  
 enhancing the blue economy, 
 community involvement and increasing the importance of local culture, 
 promotion of sustainable tourism as the main source of income. 

The paper addresses some of the most acute issues faced by the inhabitants of 
the island and the suggestions on how to improve the situation in a comprehensive 
manner are presented in conclusions.  

Keywords: blue growth, sustainable development, bioclimatic architecture, 
energy efficiency, sustainable development   

INTRODUCTION 

Malapascua is a small island (2.5 km by 1.0 km) on the Visayan Sea, in the 
Central Visayas archipelago, 6.8 km northeast from Cebu Island. With 946 
households the island has a population of approximately 8000 residents (including 
4867 local inhabitants) [1]. A tropical climate, with an average temperature of 30°C 
and rainfall of 16 cm/month [2], favors lush vegetation. Unfortunately, there are not 
many areas suitable for agriculture on the island and the cultivation of plants is 
limited to small vegetable and fruit gardens, while other agricultural products, such 
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as corn, rice or potatoes, are transported from nearby Cebu. Animals raised in home 
farms provide eggs and meat (poultry and pork). Typically for islands, fish and 
seafood have been the main source of proteins, while most of the residents' income 
used to be based on fishing. The situation has changed since the 1990s. when scuba 
diving became more popular and the coral reefs around Malapascua started to attract 
more and more visitors. Nowadays the rapidly developing tourism as well as 
increasing i
majority of islanders make a living mostly out of tourism.  

Visitors coming to Malapascua are mainly enticed by the Monad Shoal, a 
seamount rising 250 m from the sea bottom, in a distance of about 8 km from the 
island. Monad Shoal is famous as a natural cleaning station and one of the rare 
places in the world where thresher sharks (Alopias pelagicus - classified as 

 the range 
of depths easily accessible for recreational and technical divers (25-40 meters). The 
thresher sharks use the cleaning station for bluestreak and moon cleaner wrasse to 
remove ectoparasites such as gnathiids from their skin and clean their gills and 
mouths. The shoal also attracts other pelagic fish such as devil rays and eagle rays. 
Unfortunately most of the coral reefs of the shoal have been damaged by destructive 
fishing methods, such as dynamite or plastic bottles filled with an explosive nitrate 
and diesel fuel mixture. In the mid-1990s, the Philippine government strictly 
forbade dynamite fishing, but many destructions cannot be repaired at this point. 
Currently 98 percent of coral reef systems in the Philippines are seriously threatened 
by human activities [4].  

 
Fig. 1. The view on Malapascua. Beaches on the right side are almost entirely 
occupied for boat construction and repair purposes. Photo: Michal Suchanski 

2018. 
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BLUE GROWTH 

Currently, multiple efforts are being made to promote community driven 
marine conservation on Malapascua. Organizations such as People and the Sea, 
Evolution and others, promote the concept of blue growth, emphasizing the links 
between the marine ecosystem and social welfare, health, food security and 
education. While the income of Malapascua depends exclusively on its marine 
resources, either through tourism or from fishing, without proper regulations both 
activities can represent major challenges to the aquatic life and to the community. 
Therefore it is crucial to implement coral reef monitoring and biodiversity 
assessment programa as well as a data collection systems to support sustainable 
tourism and natural resources management [5].  

Education and research programs, run with the help of volunteers, are mainly 
focused on shaping awareness of threats to the marine environment, including 
sustainable fishing and responsible diving standards. Today most of the campaigns 
addressed to the local community are aimed at combating improper disposal of 
waste (burning, burying, dumping on shoreline) and limiting the amount of rubbish, 
especially non- -
strongly promoted, especially regarding plastic straws and bags that represent a 
serious threat to the aquatic life, such as turtles who mistake plastic bags for jellyfish 
and die after eating them due to the inability to absorb food. The simple but effective 
examples of change are regular cleaning actions organized toget
Organizations, NGOs and dive centres, with the participation of local community. 
The divers clean sea bottom from the trash while the non-divers, including the 
children, collect the garbage from the beach. Solid waste treatment has been 
improved last years. Over 100 families are now using Takakura home composting 
method to deal with their biodegradable waste and comply with LGU request that 
biodegradable waste should not be taken to the mainland [1]. The environment and 
community-oriented programs are very successful. However, in case of rural 
planning and building techniques there is a lot to be done. 

 

Fig. 2. The centre of Malapascua should be transformed to create attractive, 
pleasant and well maintained public space. Photo: Barbara Widera 2018. 
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SUSTAINABLE SPATIAL DEVELOPMENT AND 
BIOCLIMATIC BUILDING

The construction of resorts and hotels on the island is necessary but, together 
with the population growth, it leads to the infrastructure stretch. Initiatives have 

-based marine resources 
management as a way to alleviate poverty, increase the resilience of coastal 

about 70 buildings dedicated for tourists, such as resorts, dive centres, restaurants 
and hostels. With the increased number of visitors, local immigration to Malapascua 
is also observed. Consequently, the demand for housing also expands. Due to 
financial constraints, the island does not have a pier for bigger boats which slows 
down the construction growth. However, this apparent inconvenience may have a 
positive impact on the island's more organized and green development. 

First of all there is a necessity to develop robust plan with focus on harmonious 
and sustainable spatial development. A growth strategy for Malapascua should 
cover several key points. To meet the requirements of the Philippine Law on 
Shorelines all the beaches must be accessible for everybody. The anchorages should 
be set at a reasonable distance from the shore so that the mooring boats do not 
threaten the coral reef. For the security reasons separate berths and anchorages for 
fishing and diving boats should be designated. Two small fishing ports should be 
organized in the south and north of the island. They should be located in a safe 
place, protected from waves and wind, enabling direct unloading of caught fish and 
other supplies. They must be well organized, kept clean and equipped with sanitary 
facilities. Water for boats washing should come from recycled rainwater and/or 
desalination plant. Water from wells should not be used for this purpose anymore. 
Places intended for boat construction and repairs should be designated by local 
community in the zone(s) slightly moved from the beach, to avoid blocking some 
of the most attractive areas, as it happens currently (Fig. 1). 

A pleasant and well-maintained meeting place should be arranged in the centre 
of the island instead of actually existing market . Shaded area for 
relaxation, equipped with cafes, bars and small shops will attract tourists and bring 
profits to residents. Simultaneously this kind of public space with increased hygiene 
standards will serve the inhabitants and improve the quality of life.  

On the island, a network of ventilation corridors planted with greenery should 
be planned and  implemented, to be used as paths for pedestrian communication. 
The existing main routes and footpaths may be paved with permeable material of 
local origin in such a way that rainwater can soak into the ground and that no mud 
puddles are formed to avoid breeding ground for mosquitoes. Concrete nor asphalt 
must not be used for this purpose. Instead, the use the local stone material in 
combination with coconut shells, reed and sand should be encouraged. 

Environmentally safe building techniques, based on local resources, ought to 
be developed with respect to native islanders culture and traditions. Well-balanced 
architectural design should combine lessons from vernacular structures with up-to-
date knowledge about bioclimatic building. This practice is supposed to follow the 
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guidelines for new building for tourism in the context of the built heritage, including 
(but not limited to):

 Working with the character of existing buildings;   
 Being sympathetic to the local vernacular style and materials (though 

this is not incompatible with contemporary architecture);  
 Paying careful attention to the setting; 
 Involving the stakeholders in finding the architectural solution [3].  

Originally, the households ,as well as the old chapel on Malapascua, were made 
of coconut palm branches and leaves. The same materials can be used today instead 
of concrete to create visually attractive and well ventilated façades (Fig. 3, 4). With 
the adequate use of natural cooling systems, the use of plant air condition may be 
radically limited without compromising the user comfort.  

 
Fig. 3. Traditional Filipino house on Cebu with pleated ventilated façade. Photo: 

Barbara Widera 2018. 
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Fig. 4. Contemporary resort bungalow on Malapascua with pleated façade made 

of natural materials. Photo: Barbara Widera 2018. 

Today traditional reed thatched roofs are often underestimated and believed to 
be old-fashioned and non-functional due to rainwater leakage. Still, in combination 
with a simple bamboo drainage this is a very cheap and reasonable solution for 
tropical islands. The system can be easily improved with breathable waterproof 
membranes to protect the interiors from the rainfall without disturbing natural 
ventilation. Roofs can be covered with palm leaves as well. Bamboo, currently 
popular for scaffoldings on the island, can be used for lightweight structural systems 
and stylish furniture. 

The sun is the national wealth of the Philippines - it is even placed on the 
Filipino flag. This abundant source of energy should be used to a much greater 
extent, both for electricity production and for water heating. Local tradition avoids 
insolation of the interiors to prevent overheating. However, with the adequate 
shading system, the light can be redirected inside the building. Daylighting should 
be promoted as healthy and economically viable solution. With the appropriate 
design and increased energy efficiency the houses will be also more affordable. All 
the newly erected buildings must use suitable selection of materials taking into 
account limited resources and circular economy model. 
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Fig. 5. The model for Malapascua bioclimatic dwelling/tourist facility based on 
vernacular architecture and climate studies. Drawing: Barbara Widera 2018. 

RAINWATER HARVESTING AND PURIFICATION

Malapascua struggles with limited sources of drinking water from local wells. 
With the increasing number of visitors this represents a serious challenge. While 
most of the tourist facilities implement the fresh water saving campaign, still 
rainwater collection is almost non-existing. This should be changed as soon as 
possible because with the abundant rainfall on Malapascua the fresh water shortage 
issue may successfully solved. Rainwater can be safely used for watering vegetable 
gardens, as well as to meet sanitary needs, including daily hygiene, washing, rinsing 
of diving equipment, etc. It is recommended to arranged for 60.000L tanks for 
rainwater collection at each hotel and at least one for each ten households. 
Rainwater collection tanks must be covered so as not to create insect hatching places 
(such as mosquitoes that spread dangerous infectious diseases). Effective, 
inexpensive and sustainable water purification system may use the phytodepuration 
process based on subsurface flow system. In such a system greywater from a couple 
of water tanks is delivered through the pipes to the central basin (0.8  1m deep), 
filled with pebbles and aquatic plants (macrophytes e.g. Phragmites australis) to 
provide biological purification of water [6]. With the appropriate policy and social 
awareness, the scarcity of water can be relatively easily overcome. 

THE ROLE OF COMMUNITY 

Well-balanced growth and longstanding change of attitudes towards ecosystem 
may only be obtained with the strong engagement of the local communities. 
Shaping new models of blue economy and consequent conservation of coastal 
resources may be obtained through the involvement of stakeholders. Understanding 
the benefits that a healthy marine environment can bring to current inhabitants of 
the island and to subsequent generations, should be the best motivation to 
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participate in the environmental and development projects. With a lot of willingness 
to do something positive, a better coordination between the governmental 
authorities, NGOs, private sector as well as local and national organisations is 
necessary. Constant monitoring and impact evaluation are also very important. 
Finally it is essential to increase the importance of local culture so that the islanders 
are proud of it and understand that an open attitude towards the inflow of tourists 
does not mean uncritical acceptance of everything that comes from developed 
countries and is not necessarily appropriate for unique character of the beautiful 
island. 

CONCLUSIONS 

The paper addressed some of the most acute issues faced by the inhabitants of 
Malapascua: change of the main source of income from fishing to tourism, threats 
to the marine environment and the need to expand the buildings capacity of the 
island with limited economic and territorial opportunities. This leads to the second 
group of concerns, such as lack of a coherent development strategy and insufficient 
coordination between different stakeholders. However, the problems most directly 
affecting the daily life of the local community are the population limited sources of 
fresh water, low sanitary standards, poverty, high costs of food and energy. 
Suggestions how to improve the situation in a comprehensive manner were 
presented in the paper. Among the most important actions to be taken, the following 
activities should be mentioned:  

 Preparation of a coherent and sustainable development plan for the 
island, including bioclimatic strategies in spatial planning, 
architectural design, material selection and resource management as 
well as eco-friendliness of all existing and new touristic structures.  

 Development of the new building model taking into account respect 
for local culture, available materials, use of renewable energy and 
high level of energy efficiency, natural ventilation and daylighting, 
affordable rates and appropriate user comfort. 

 Promotion of sustainable tourism and blue growth with strong focus 
on shaping awareness of threats to the marine environment, including 
responsible fishing and diving.  

 Education and research towards ecosystem safety, sanitary standards 
improvement, rainwater collection and fresh water appropriate 
management. 

 Creation of a small local centre coordinating the activities of particular 
stakeholders and the groups concerned, including the involvement and 
empowering of local community and facilitating the bottom-up 
initiatives. 

The application of the strategy outlined in the paper will contribute to 
significant improvement of the life standard on Malapascua allowing for the better 
use of the island's potential with multiple benefits for the inhabitants, visitors and 
above all for the ecosystem preservation. 
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