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A B S T R A C T   

Despite the consistent tagging of countries in Southeast Asia as among the top polluters of plastics in the oceans 
and the increasing local literature documenting the presence and abundance of plastics in marine environments, 
there still lacks a comprehensive, open, and accessible repository for marine plastics pollution data in the region. 
As such, this study presents the development of the PlastiCount Pilipinas portal in line with the call for a common 
data repository by the Philippines’ National Plan of Action for the Prevention, Reduction, and Management of 
Marine Litter and the ASEAN Regional Action Plan for Combating Marine Debris in the ASEAN Member States. A 
total of 14 existing databases were reviewed to identify key features for the online portal implemented to pro
mote ease of access and diversified functionality. For the database, a total of 38 publications, 2 reports, 1 sci
entific poster, and 3 baselining studies were used to develop the initial ground-truthed baseline for marine plastic 
pollution, covering 23 provinces and 14 regions across the Philippines. The challenges presented by an observed 
variation across different methodologies and reporting styles emphasize the critical need to harmonize methods 
toward generating a more refined national baseline for marine litter. The initial baseline data and other resources 
such as manuals, information sheets, photographs, news, and publications are uploaded onto a public online 
portal for viewing and download (https://plasticount.ph/). Data and resource submissions from the public are 
also accepted and considered for inclusion in the database. The insights gained from developing the online portal 
and database for the Philippines can be used to inform the development of a regional database for Southeast Asia 
towards reducing marine litter.   

1. Introduction 

Marine plastics pollution (MPP) has been a persistent and prevalent 
threat with strong global and regional implications due to the inter
connectivity of the oceans. Mismanaged plastics leak from land- and sea- 
based sources into the coastal and marine environment where retrieval 
becomes difficult, eventually causing environmental and health issues to 
humans, other organisms, and even ecosystems (Thushari and Senevir
athna, 2020; Watt et al., 2021). As such, national governments and 
intergovernmental organizations have developed and implemented ac
tion plans and policies to curb the threat of MPP, especially with its 
increasing urgency brought about by the COVID-19 pandemic (Peng 

et al., 2021; Shams et al., 2021). Globally, the United Nations (UN) has 
adopted the Sustainable Development Goal (SDG) Target 14.1, to wit: 
“By 2025, prevent and significantly reduce marine pollution of all kinds, in 
particular from land-based activities, including marine debris and nutrient 
pollution” (United Nations, 2015). To achieve this, the United Nations 
Environment Assembly (UNEA) of the United Nations Environment 
Programme (UNEP) highlighted the importance of regional cooperation 
towards proper science-based management of MPP on both the micro- 
and macro-levels (UNEP, 2019). These are also geared towards coming 
up with a legally-binding global plastics treaty negotiations, which are 
currently ongoing and are expected to be completed by 2024 (UNEP, 
2022). 
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At the regional level, several action plans have been developed with 
a direct focus on a specific geographical area, given the unanimous 
recognition of the transboundary nature of the problem of MPP. Europe 
was among the first to implement a policy focused on the abatement of 
marine litter and microplastics through the enactment of the Marine 
Strategy Framework Directive or MSFD (Gago et al., 2016; Galgani et al., 
2013). Asia soon followed suit with the Northwest Pacific Region, South 
Asian, and East Asian Seas having their own actionable plans for marine 
litter (da Costa et al., 2020; Hermawan and Astuti, 2021). Similarly, 
other regions around the world crafted their own action plans as well to 
manage the problem within their jurisdictions. 

Reviewing these regional policies and frameworks revealed the 
common need for the baselining of MPP in a wide range of compart
ments, sizes, and classifications. This is particularly evident with the 
increasing interest in baselining efforts through scientific studies (Simul 
Bhuyan et al., 2021) and citizen science initiatives (Ammendolia and 
Walker, 2022; Olen, 2022; Zettler et al., 2017). Proper baselining of 
marine litter can elucidate new insights such as on source-sink dy
namics, transport mechanisms, and monitoring spatial and temporal 
changes in abundance and composition (Omeyer et al., 2022; Ryan et al., 
2009; 2020). Such information requires science-driven solutions 
through technological and policy-based interventions (Löhr et al., 
2017). 

MPP baseline data are often reflected as plastic debris density data 
but are produced using different methods and reporting styles. Although 
efforts to generate baselines have been increasing as evidenced by the 
existence of several repositories (Cowger et al., 2020; Hartmann et al., 
2019; Molina Jack et al., 2019; Monteiro et al., 2022; Walker et al., 
2021) and the continuous clamor for methods harmonization to allow 
for data comparison (Galarpe et al., 2021; Omeyer et al., 2022), sharing 
platforms and accessibility of data sets remain a challenge, especially for 
less developed countries (Haarr et al., 2022). In addition, several in
ternational platforms that have been developed seem to be fine-tuned to 
the needs of more developed regions such as Europe’s EMODNet 
Chemistry and Marine LitterWatch (Golumbeanu et al., 2017; Molina Jack 
et al., 2019). They also suffer from gaps in geographical coverage and 
data granularity needed by developing countries to come up with 
effective and localized interventions (Ramos et al., 2022). For Southeast 
Asia (SEA), these gaps may be attributed to marine litter being a nascent 
research field as seen in the Philippines (Abreo, 2018; Galarpe et al., 
2021), Thailand (Bissen and Chawchai, 2020), Indonesia (Vriend et al., 
2021), Malaysia (Tan et al., 2022), and Vietnam (Walker et al., 2021). 
Other challenges faced by the region include the lack of publicly avail
able data (Haarr et al., 2022) and specialized equipment needed for data 
collection (Omeyer et al., 2022). 

The establishment of a data repository for MPP in SEA is timely and 
relevant given that countries in the region have been consistently tagged 
as among the hotspots for this issue (Jambeck et al., 2015; Law et al., 
2020; Meijer et al., 2021). In fact, the Association of Southeast Asian 
Nations (ASEAN) Regional Action Plan includes provisions for the 
development of both national and regional baselines through the 
harmonization of quantification methods and the establishment of an 
MPP database (Hermawan and Astuti, 2021; Walker et al., 2021). 
Although attempts have been made to create such databases within the 
region (i.e. Vietnam, Indonesia, and Thailand), these are yet to be 
operationalized for public access (Hermawan and Astuti, 2021; Walker 
et al., 2021). ICC, 2020, the Coordinating Body on the Seas of East Asia 
(COBSEA) launched a database for MPP studies in SEA but the presen
tation and analyses presented were limited to trends, number of publi
cations, and thematic review (Lyons et al., 2020). Efforts to integrate 
and develop an interactive visualization for these data are also in the 
pipeline but yet to be launched (Lyons, pers. comm.). Nonetheless, these 
efforts emphasize the importance of establishing a common, freely 
accessible repository for ground-truthed MPP data in the region. 

In the Philippines, as a response to this challenge, the national 
government through the Department of Environment and Natural 

Resources (DENR) enacted the National Plan of Action for the Preven
tion, Reduction, and Management of Marine Litter (NPOA-ML) in 2021. 
This document details the country’s strategy to reduce marine litter of 
all types, including plastics, with the main goal of “Zero waste to Phil
ippine waters by 2040” and a vision of “a Philippines free of marine litter 
through shared responsibility, accountability, and participatory gover
nance” (Bueta, 2022; DENR, 2021). The NPoA-ML outlines the plan 
towards achieving the main goal and vision into ten main strategies that 
support activities on environmental management, industrial innovation, 
communication, finance, and policy. 

Strategy 1 of the NPOA-ML focuses on “[establishing] science- and 
evidence-based baseline information on marine litter”. This strategy 
recognizes that the establishment of the national baseline for marine 
litter is crucial to constructing and implementing effective, long-term, 
and appropriate mitigation and intervention strategies. However, the 
first version of the NPOA-ML bases itself on widely cited international 
studies (i.e., Jambeck et al., 2015; Law et al., 2020) that recognize the 
Philippines as one of the top ten plastic polluters to the marine envi
ronment. Hence, due to the lack of locally-produced hard data, the 
document emphasizes its non-commitment to the presented information 
without any form of validation. 

Given the country’s consistent categorization as one of the top pol
luters of marine litter based on statistical models, as well as the 
dependence of the country to the marine environment, the development 
of a national repository is necessary to accommodate the rapidly accu
mulating data generated by different baselining studies. Here, we pre
sent PlastiCount Pilipinas, the first open, national database, and website 
for MPP research and resources in the Philippines. This initiative collates 
and organizes available information as initial seed data from secondary 
sources (peer-reviewed publications and unpublished baselining 
studies) to establish a national database and public web portal for data 
visualization, resource sharing, and data collation from public contri
butions. The portal caters to user needs and follows best international 
practices for repository development. For this, we detail practical and 
technical insights gained through the development of the database and 
portal to provide a solid framework towards developing national 
harmonized data collection protocols and integration systems for both 
the Philippines and possibly the entire Southeast Asian region. 

2. Methods 

2.1. Website scoping 

Existing publicly accessible websites, which host a marine litter 
database, were retrieved from search engines (Google, Google Scholar, 
Scopus) and other literature (peer-reviewed articles, press releases, news 
articles) using keywords such as “marine”, “litter”, “debris”, “ingestion”, 
“microplastics, “macro-plastics” and “data”, and other combinations. 
Particular emphasis was placed in searching for websites or similar 
platforms existing in ASEAN member nations. The list provided by 
Walker et al. (2021) was also used to initialize the compilation process. 
Websites that focus on marine litter with functional links and easily 
accessible data were also reviewed. On the other hand, conceptual da
tabases (i.e., with framework but no actual website) or mirrors of other 
websites were omitted from the list to avoid duplication. Additionally, 
websites solely focusing on river or land pollution were omitted to focus 
on marine litter. The website search was conducted from August 2022 to 
April 2023 using English keywords as an initial reference point, from 
which links to non-English databases were located and included in the 
list. 

Each website was assessed for its basic functionalities such as 
geographical scope, focus (micro/macro-plastics), compartments, 
methods, data reporting styles, and acceptance of public contributions 
through any submission mode (e.g., form, email). The insights obtained 
from this review informed the development of the functionalities of the 
PlastiCount Pilipinas portal. 
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2.2. Data and resource collation for initial baseline 

The PlastiCount Pilipinas portal was designed to not only include a 
database for MPP but also other relevant resources such as publications, 
information sheets, photographs, and videos useful for advocacy, edu
cation, and policy work. For the database, a systematic review of peer- 
reviewed articles, conference papers, technical reports, poster pre
sentations, and other written work was conducted on Scopus, Google, 
and Google Scholar to create an initial collection of ground-truthed 
baseline data coming from curated sources. The keywords used for the 
literature search include “plastic pollution”, “plastic waste”, “marine 
debris”, “marine litter”, “ingestion”, “microplastics”, “macro-plastics” 
and “Philippines”. Other possible keyword iterations were used to 
ensure that the majority of Philippine-based studies were considered for 
review. Manuscript titles, abstracts, and content were scanned for any of 
these keywords. While English keywords were used, the systematic re
view was open to reports in other Philippine languages (e.g., Tagalog, 
Bisaya). Lastly, only those published on or before February 2023 were 
included. 

Five personnel conducted the search from June 2022 to February 
2023, with validation of entries conducted periodically to identify any 
possible duplications in references. Once compiled, each paper was 
scanned for any quantitative data that may be used for initial baselining 
(e.g., plastic debris density and classification). Primary work with clear 
micro- or macro-plastic counts were further considered, while those 
with no relevant information or incomplete data were still included in 
the compiled reference tab of the portal. Additionally, data from 
ongoing baselining studies were also contributed by other researchers 
through personal correspondence. In particular, three baselining studies 
with national scopes, namely PlasMics (DOST-NRCP, 2021), PlastiCount 
Pilipinas (DOST-PCIEERD, 2022), and REINVEST WPS (DOS
T-PCAARRD, 2022), also provided primary data for inclusion into the 
portal. The full titles of these baselining studies may be found in the 
reference section. Lastly, other metadata such as author affiliations and 
funding sources were recorded in the database. 

The data derived from the publications and ongoing studies were 
filtered and converted into recommended units provided by UN SDG 
14.1 to allow for comparison among varying baselining methods. The 
converted data was classified according to its scope (micro- or macro- 
plastics), then subsequently classified according to count range, 
morphology, shape, polymer type, color, and product, as applicable 
(Table 1). 

2.3. Database and website development 

During the review of existing websites, functionalities identified to 
be relevant to the overarching goal of hosting open access data facili
tated the development of the system architecture of the PlastiCount 
Pilipinas portal. The website itself was developed using CodeIgniter PHP 
Framework for the base. For the marine litter database, a relational 
database management system was set up using MySQL with data derived 
from the peer-reviewed publications and baselining studies. Once set up, 
JavaScript libraries were used to generate spatial visualization of count 
data (OpenLayers) and graphical visualization (Plotly) of plastics clas
sification according to morphology, shape, polymer type, color, and 
product type which users can freely download from the web portal. 
Links to publications and news articles were listed on the web portal to 
serve as pointers, leading users to the original hosting platform in due 
consideration of intellectual property. 

3. Results 

3.1. List of MPP websites 

A total of 14 websites that focus on plastic pollution in the marine 
environment are summarized in Table 2. The access links to each 

database are made available in the supplementary data section in 
Table S1. 

3.2. List of references for MPP baseline in the Philippines 

In total, 62 references ranging from peer-reviewed journal articles, 
scientific posters, baselining reports, and student theses were identified 
to be relevant to MPP in the Philippines (Fig. 1). Given the portal’s scope 
of marine, estuarine, and riverine environments, a total of eight refer
ences (Table S2) were omitted because of their distinct focus on lake 
ecosystems and food industries. The remaining 54 references were 
reviewed for any quantitative data that may be incorporated into the 
baseline, with special attention to plastic counts, classifications, and 
location information. A total of 13 references (Table S2) were omitted 
given these filtering criteria since they either lack quantitative infor
mation, use models instead of empirical data, review papers in the field, 
or describe singular isolated events where sessile species are preferred 
for monitoring programs (GESAMP, 2019), leaving 41 references for 
further data retrieval and unit conversion. Three baselining projects 
contributed their data, resulting in a final total of 44 references (Table 3) 
to generate the initial baseline for the PlastiCount Pilipinas portal. 

3.3. Database schema for MPP baseline 

The retrieval of data from the publications and ongoing studies 
informed the development of the relations between objects in the 
MySQL format. A relational database management system was devel
oped given the direct relationship of plastic quantification data to other 
information such as references and sampling stations (Fig. 2). 

To initialize the database, published references and baselining 
studies are added to the Reference table (highlighted in orange). A 
unique reference code is assigned to each item in the table to serve as the 
primary key (PK). Other supporting information relating to the reference 
is added to the table such as the title, year published, author(s), publi
cation type, and URL/DOI. 

The sampling stations derived from the references are recorded in the 
Station table (highlighted in yellow). A one-to-many relationship 

Table 1 
Data categories for the initial database.  

Data 
Category 

Focus Definition Visualization 

Count range Macro 
Micro 

according to the average count of 
micro- and/or macro-plastics for a 
given set of coordinates and total 
sample area 

Bubble map 

Morphology Micro according to the observable structure 
of microplastics under the microscope, 
similar to shape but has a more 
definitive characterization (e.g. 
filament, fragment, film, pellet, foam) 

Pie graph 

Shape Micro according to observable physical 
characteristics of microplastics under 
the microscope that resemble common 
shapes. Some are in their common 
observable or natural shape (e.g. 
ovoid, rounded) or in their 
decomposed or fractured or unnatural 
shape (e.g. degraded, irregular) 

Pie graph 

Polymer 
Type 

Macro 
Micro 

according to the chemical composition 
of the plastic (e.g. PP, PE, PET) 

Pie graph 

Color Micro according to the observable color of 
the microplastics with or without the 
use of a microscope (e.g. blue, green, 
white) 

Pie graph 

Product Macro according to the intended use or 
general function of the plastics as 
industrial or commercial products (e. 
g. bottles, utensils, rope) 

Pie graph  
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describes the link from the Reference to the Station table given that there 
may be more than one sampling station in a single reference. A unique 
station code is assigned to each location, serving as the PK for this table. 
A singular pair of coordinates with two different study foci (i.e., 
microplastics in sediments and macro-plastics survey) are considered 
two distinct stations and therefore, would have separate station codes. 
Derived stations, which are averages of other sampling stations, are also 

recorded accordingly in this table to clearly identify possible inaccura
cies depending on the extent of the original sampling stations. The 
Stations table relates back to the Reference table by using the reference 
code as the foreign key (FK). 

The By Count table (highlighted in green) records plastic density data 
from sampling stations. Each entry in By Count is referenced by the 
station code and focus from Station. Not all records in the Station table 

Table 2 
List of publicly available marine litter web repositories.  

Web Repository Scope Focus Compartment Data Gathering Data 
Reporting 

Public 
Contribution 

Australian Marine Debris Database Australia Macro Coast Coastal clean- 
up 

Map Yes 

Beach Litter (OSPAR) Europe Macro Beach Coastal clean- 
up 

Map Yes 

Coastal Observation and Seabird Survey Team 
(COASST) 

West Coast of the United States Macro Biota 
(entanglement) 

Survey Table Yes 

Deep-Sea Debris Database Japan Agency for Marine- 
Earth Science and Technology (JAMSTEC) 

Japan, Philippines, Hawaii and 
other Pacific nations 

Macro Underwater Survey Table 
Photos 

No 

EMODNet Chemistry Global sea regions Macro 
Micro 

Beach 
Seafloor 
Water Surface 

Survey Table Yes 

Global Plastic Ingestion Initiative (GLOVE) Global Macro Biota (ingestion) Secondary 
references 

Map No 

Litter Intelligence New Zealand Macro Beach 
Freshwater 
Stormwater 

Coastal clean- 
up 

Table Yes 

Litterbase, Alfred-Wegener-Institute Global Micro 
Macro 

Beach 
Surface water 
Pelagic zone 
Seafloor 

Secondary 
references 

Map Yes 

Marine Debris Tracker, NOAA Global Macro Beach Coastal clean- 
up 

Map Yes 

MarineDebris.ID Indonesia Macro Beach Coastal clean- 
up 

Map Yes 

Marine Litter Database, AKTH Mediterranean Sea (Cyprus, 
Israel, Lebanon) 

Macro Beach Coastal clean- 
up 

Map 
Table 

Yes 

Marine Litter Watch, European Environment Agency 
(EEA) 

Europe Macro Beach Coastal clean- 
up 

Map 
Graph 

Yes 

Ocean Conservancy Trash Information and Data for 
Education and Solutions (TIDES) 

Global Macro Beach Coastal clean- 
up 

Map 
Table 

Yes 

Rydde Norway Macro Beach Coastal clean- 
up 

Map 
Graph 

Yes  

Fig. 1. Results of the systematic review for the database.  
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would have an entry in By Count because of limitations discussed in the 
5th challenge in Section 3.2. For stations with available count data, the 
amount of plastic items is recorded, along with identifying if the amount 
is a total or an average number. The reported coverage details the scope 
of the count depending on the authors’ methodology (e.g., in 3 plots 
measuring 30 m each). The normalized coverage converts reported 
scopes into the recommended reporting units detailed in Table 4, 
depending on the focus. This unit conversion allows comparison be
tween data gathered from different compartments and sample types. The 
average plastic density is derived by dividing the total amount with the 

Table 3 
List of references used for the initial baseline (MA – Macro-plastics, MW – 
Microplastics in Water, MS – Microplastics in Sediments, MB – Microplastics in 
Biota).  

Reference Province(s) 
Covered 

Primary Body of 
Water 

MA MW MS MB 

Abiñon et al. 
(2020) 

Cebu Camotes Sea, Cebu 
Strait, Olango 
Island    

✓ 

Abreo et al. 
(2020) 

Davao Oriental Pujada Bay ✓    

Abreo and 
Kobayashi 
(2021) 

Davao del Sur Davao Gulf ✓    

Abreo et al. 
(2023) 

Davao Oriental Mayo Bay ✓    

Acot et al. 
(2022) 

South 
Cotabato, 
Sarangani 

Sarangani Bay ✓    

Avila et al. 
(2021) 

Leyte Mangonbangon 
River, Tigbao 
River, Burayan 
Creek  

✓   

Bilugan 
et al. 
(2021) 

Cavite Bacoor Bay    ✓ 

Bingham 
(2019) 

Cebu Visayan Sea ✓    

Bonifacio 
et al. 
(2022) 

Lanao del 
Norte, Misamis 
Occidental, 
Zamboanga 
del Sur 

Panguil Bay   ✓ ✓ 

Braña et al. 
(2021) 

Capiz Sibuyan Sea    ✓ 

Bucol et al. 
(2020) 

Negros 
Oriental 

Bohol Sea, Tañon 
Strait   

✓ ✓ 

Cabansag 
et al. 
(2021) 

Leyte, Eastern 
Samar 

Cancabato Bay, 
Leyte Gulf, 
Lawaan River    

✓ 

Castro et al. 
(2021) 

Metro Manila Manila Bay   ✓  

Colacion 
et al. 
(2020) 

Iloilo Guimaras Strait   ✓  

de Castro 
(2021) 

Palawan Green Island Bay  ✓   

Deocaris 
et al. 
(2019) 

Metro Manila Pasig River  ✓   

Espiritu 
et al. 
(2019) 

Batangas Bombong Estuary, 
Tayabas Bay  

✓ ✓ ✓ 

Espiritu 
et al. 
(2023) 

Metro Manila Pasig River, 
Marikina River    

✓ 

Esquinas 
et al. 
(2020) 

Misamis 
Oriental 

Macajalar Bay ✓  ✓  

Gaboy et al. 
(2022) 

Lanao del 
Norte 

Iligan Bay ✓    

Gomez and 
Onda 
(2023) 

Cavite, Metro 
Manila 

Manila Bay ✓    

Inocente and 
Bacosa 
(2022) 

Surigao del Sur Lianga Bay ✓    

Insigne et al. 
(2022) 

Cavite Bacoor Bay    ✓ 

Jambre 
(2021) 

Zamboanga 
del Norte 

Pulauan River, 
Liboran River    

✓ 

Kalnasa 
et al. 
(2019) 

Misamis 
Oriental 

Macajalar Bay ✓  ✓  

Malto and 
Mendoza 
(2022) 

Sorsogon Sorsogon Bay  ✓  ✓  

Table 3 (continued ) 

Reference Province(s) 
Covered 

Primary Body of 
Water 

MA MW MS MB 

Navarro 
et al. 
(2022) 

Agusan del 
Norte 

Butuan Bay   ✓  

Obanan 
et al. 
(2020) 

Cavite Cañacao Bay    ✓ 

Osorio et al. 
(2021) 

Cavite, 
Bulacan, 
Metro Manila 

Cañas River, 
Meycauayan 
River, Parañaque 
River, Pasig River, 
Tullahan River  

✓ ✓  

Pacilan and 
Bacosa 
(2022) 

Lanao del 
Norte 

Pagadian Baye     

Paler et al. 
(2019) 

Batangas Talim Bay ✓    

Paler et al. 
(2021) 

Cebu Tañon Strait    ✓ 

Paler et al. 
(2022) 

Cebu Tañon Strait, Cebu 
Strait, Camotes 
Sea, Mactan 
Channel, Visayan 
Sea 

✓    

Palermo 
et al. 
(2020) 

Zamboanga 
del Norte, 
Lanao del 
Norte, Misamis 
Oriental, 
Agusan del 
Norte 

Patawag Bay, 
Sindangan Bay, 
Dipolog Bay, 
Iligan Bay, 
Macajalar Bay, 
Gingoog Bay, 
Butuan Bay    

✓ 

PlasMics 
(2021) 

Metro Manila, 
Palawan 

West Philippine 
Sea, Sulu Sea, 
Manila Bay 

✓    

PlastiCount 
(2022) 

Pangasinan, 
Metro Manila, 
Batangas, 
Palawan 

West Philippine 
Sea, Sulu Sea, 
Manila Bay, 
Batangas Bay, 
Balayan Bay, 
Parañaque River 

✓  ✓  

REINVEST 
WPS 
(2022) 

Palawan West Philippine 
Sea 

✓    

Requiron 
and 
Bacosa 
(2022) 

Zamboanga 
del Norte 

Pulauan River ✓    

Rubio et al. 
(2022) 

Cavite Imus River ✓ ✓   

Sajorne et al. 
(2021) 

Palawan West Philippine 
Sea, Sulu Sea 

✓    

Sajorne et al. 
(2022a) 

Palawan West Philippine 
Sea, Sulu Sea 

✓    

Sajorne et al. 
(2022b) 

Palawan West Philippine 
Sea, Sulu Sea, 
Taytay Bay, Green 
Island Bay   

✓  

van 
Emmerik 
et al. 
(2020) 

Metro Manila, 
Bulacan 

Meycauayan 
River, Tullan 
River, Pasig River 

✓    

Yong et al. 
(2021) 

Cebu Cebu Strait    ✓  
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normalized coverage. Average plastic densities reported by the publi
cations are directly recorded into the By Count table. Lastly, the reported 
number rounds up plastic density and is reported accordingly in the map 
view of the web portal. 

Classification tables (highlighted in blue) record plastic count data 
by shape, morphology, color and polymer type for microplastics, and 
product type and polymer type for macro-plastics. The station code is 
used as the FK to describe the relationship between the sampling station 
and the classification data. Additionally, the focus is added as an FK to 
the By Polymer table since the same classifications can be used for micro- 
and macro-plastics. The amount and reported coverage are recorded 
accordingly, while counts are added to each category in the table. The 
data from these five tables are reported in the graph view on the web 
portal. A complete list of categories used for all five tables are detailed in 
Table S3. 

The initial seed data greatly informed the development of the data
base with key statistics summarized in Table 5. A thorough review of the 
references revealed data relationships used in the database schema. 
However, this design may be greatly improved after consultation with 
relevant academic and governmental stakeholders. 

Fig. 2. Entity-relationship diagram for the PlastiCount Pilipinas database. PK - primary key, FK - foreign key.  

Table 4 
Units commonly used in the literature for the average count of plastic debris and 
microplastics.  

Sample Type Plastic debris density definition Units 

Area Macro-plastics count per area sampled items/m2, items/km2 

Sediment Micro-plastics count per mass pieces/g, pieces/kg 
Water Micro-plastics count per volume pieces/m3, pieces/L 
Biota Micro-plastics count per biota sample pieces/sample  Table 5 

Database statistics from initial seeding.  

Table Number of 
rows 

Scope 

Reference 44 Studies from 2019 to February 2023 
Station 444 In 23 provinces and 14 regions 
By Count 290 In 23 provinces and 14 regions 
By Polymer 

Type 
24 Bulacan, Cavite, Cebu, Lanao del Norte, Misamis 

Oriental, Negros Oriental, Zamboanga del Norte, 
Metro Manila 

By Product 
Type 

46 Cavite, Cebu, Batangas, Davao Oriental, Davao del 
Sur, Lanao del Norte, Palawan, Surigao del Sur, 
Metro Manila 

By 
Morphology 

63 Agusan del Norte, Batangas, Capiz, Cavite, Cebu, 
Eastern Samar, Iloilo, Lanao del Norte, Leyte, 
Misamis Occidental, Misamis Oriental, Palawan, 
Zamboanga del Norte, Zamboanga del Sur 

By Shape 11 Batangas, Zamboanga del Norte 
By Color 10 Agusan del Norte, Cebu, Cavite, Palawan, 

Zamboanga del Norte  
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3.4. Web portal design 

The web repository is hosted at https://plasticount.ph/and can be 
accessed by users anytime and anywhere through an Internet connec
tion. The corresponding system architecture of the website is described 
in Fig. 3. 

Upon loading the website, the user is given the view of the Plastics 
Tracker page (enclosed in a grey box). Presented on this page is an 
interactive bubble map which is a visual representation of the national 
database (Fig. 4) where the density counts for both micro- and macro- 
plastics in each collection site are displayed. The size of each marker 
is directly proportional to the density of plastics sampled in the area. A 
total of seven size ranges are used to illustrate the differences in density 
which are color coded between micro- (<10− 3, 10− 2, 10− 1, 10◦, 101, 
102, >103 items per sample for biota, items per kg for sediment, or items 
per m3 for water) and macro-plastics (<1, 1–9, 10–99, 100–999, 
1000–9999, 10000-99999, >105 items per m2) for reference. 

When a bubble is selected, a pop-up window will be displayed 
showing the details of the station, its location, compartment, and 
reference. Visibly, available microplastics data dominated in both 
number of sites and density. When zoomed in, users may observe that 
sampling sites tend to be clumped, leaving large gaps between coastal 
areas. Hence, enforcing the need for more studies across the country to 
address the sparsity of data. 

Below the map view on the Plastics Tracker is the graph view, which 
visualizes classification data for both micro- and macro-plastics. Each 
graph may be generated by selecting a scope (macro or micro), category 
(morphology, shape, polymer type, color, product), and location 
(province). Once all choices have been made, a pie graph is generated 
illustrating the percent composition of plastics based on the choices 
made. This graph is available for viewing and downloading (Fig. 5). 

Other pages were included in the website to provide additional in
formation and resources to users (Table 6, with screenshots in Table S4). 
These features make the website not only a repository and database but 
effectively becomes a go-to hub for plastics information and education in 

the Philippines. 
Data submission buttons were also placed on the web portal, to 

accept contributions from the public. Contributors who wish to submit 
peer-reviewed publications, results from ongoing studies, clean-up 
drives, and other resources may do so through the website’s submis
sion portal. They are also asked to fill out data sharing and consent forms 
during submission of any data or resources for proper credit attribution. 
Data consent is incorporated into the form as part of data sharing pro
tocols. Any personal information obtained through the forms are bound 
by data privacy regulations in the Philippines. Lastly, the administrator 
reviews these materials submitted through this channel for quality 
checking before they are deposited into the database. 

4. Discussion 

4.1. Learning from existing databases and websites 

A thorough examination of the 14 databases that passed quality 
filtering revealed that four databases had global scopes with specified 
geo-political boundaries, while one focused on bodies of water (i.e., 
South China Sea, Arctic Ocean). Notably, two of these global databases 
(GLOVE and Litterbase) had limited data points for the Philippines, with 
GLOVE having compiled only 12 sampling sites on plastic ingestion for 
biota, and the Litterbase only presenting two for microplastics and 10 for 
presence in biota (Monteiro et al., 2022; Tekman et al., n.d.). This is 
expected given their dependence on secondary references, which was 
greatly lacking in the country when these databases were being put up 
due to technical and methodological constraints (Abreo, 2018; Onda 
et al., 2020). 

On the other hand, TIDES had the most comprehensive dataset for 
the Philippines with 1670 data points across the country. Compared to 
the previous two databases, TIDES employs a citizen science approach to 
be able to expand its scope dramatically all over the world. Notably, 
most of their data were contributed by the International Coastal Clean- 
up (ICC) efforts, which started in 1994 (ICC, 2020). Recently, the role of 

Fig. 3. System architecture of the PlastiCount Pilipinas web portal. The blue box covers the scope of the web repository, while the grey box covers the national 
baseline database. 
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Fig. 4. Map view of the national database for count data. Retrieved from plasticount.ph. Photo taken on April 7, 2023.  

Fig. 5. Graph view of the national database for classification data. Retrieved from plasticount.ph. Photo taken on April 7, 2023.  
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citizen science towards monitoring plastic pollution has again been 
identified as a potent alternative approach to aid in data collection over 
large areas, especially with the growing amounts of litter exacerbated by 
the COVID-19 pandemic (Ammendolia and Walker, 2022; Popa et al., 
2022). Despite this, however, criticisms about the lack of quality control 
on citizen-collected data puts forward the need for well-defined criteria 
in accepting or rejecting data from public contributions (Zettler et al., 
2017). This is specifically problematic since harmonized methods have 
not yet been established, resulting in the difficulty in data integration 
and comparison (Galarpe et al., 2021). Additionally, TIDES only focuses 
on macro-plastics despite the clear domination of microplastics in terms 
of absolute count, which is an essential parameter considered for in
clusion in monitoring programs (Ryan et al., 2020). A clear trade-off is 
presented in this light. On one hand, solely focusing on secondary 
peer-reviewed references assures the user of the veracity of the data 
presented at the expense of having a smaller geographical scope and 
longer turnaround time because of the relatively low number of trained 
researchers that can provide in-depth analyses. Conversely, solely 
relying on citizen science can lead to faster turnaround time in sharing 
results, but techniques are often limited resulting in lower quality data 

that affects the integrity of the results. From this, a balance between 
research-driven datasets and citizen science efforts will help refine the 
national baseline for MPP. 

Further, four of the databases examined having regional scopes in 
Europe (2), East Asia, and the Pacific (1), and in the Mediterranean Sea 
(1), are mainly informed by regional measures. In Europe for example, 
databases are associated with the implementation of OSPAR Regional 
Action Plans on Marine Litter, HELCOM, and the EU Marine Strategy 
Framework Directive (Dias et al., 2022). For the Philippines and the 
region, the ASEAN Regional Action Plan for Combating Marine Debris in 
the ASEAN Member States (2021–2025) is the only regional agreement 
that has been signed for MPP to date (ASEAN, 2021). In Southeast Asia, 
regional baselining has been noted to remain a problem due to limited 
technology that enables data collection (Omeyer et al., 2022). Efforts to 
contribute to regional baselining then should consider possible inter
operability and integration with other marine litter databases. 

Finally, the last four websites examined were very specific to a 
country. Of these, one is situated in Scandinavia (Norway) and three are 
in the Indo-Pacific (Australia, New Zealand, Indonesia). All three data
bases covering the Indo-Pacific region focused only on macro-plastics 
pollution with no regard for microplastics. Of these databases, the 
Australian Marine Debris Database is the most mature with over a de
cade’s worth of coastal clean-up data. This database was vital in the 
development of data-driven policies for source reduction in the country 
(Gacutan et al., 2022). For the SEA region, only Indonesia’s Marine
Debris.ID was available, presenting 33 sites across its archipelago 
(MarineDebrisID, 2016). Notably, it is not fully functional when any of 
the sampling sites are selected. In addition, Vietnam has a conceptual 
database in line with its own national plan for marine litter, but a public 
website is yet to be developed (Walker et al., 2021). These do not 
indicate a lack of data but rather emphasize the need for an operational 
marine litter database that collates, reports, and makes data publicly 
available in any country in Southeast Asia. 

Hence, the development of the PlastiCount Pilipinas website is a 
timely endeavor for the Philippines to validate prior statistical models 
(Jambeck et al., 2015; Law et al., 2020) and to serve as the national 
baseline for appropriate intervention. Although data remains to be 
scarce for the country, baselining efforts as well as initiatives have 
started to gain momentum as supported by the increasing number of 
published studies (see Results), providing an ease of collation and data 
integration early on. 

4.2. Challenges in data retrieval from systematic review 

Six main challenges were encountered while retrieving data from 
secondary sources, mostly relating to the differences in data reporting 
strategies and methodologies used:  

1. Each study had its own data reporting formats for both count and 
classification (categories) data. In this context, ‘format’ refers to vi
sual aids such as tables, graphs or charts. Oftentimes, it was simpler 
to retrieve data in a tabular format, as the needed information can be 
easily identified. Other publications directly provided their raw data 
in spreadsheet format, which made retrieval even more convenient 
(van Emmerik et al., 2020; Yong et al., 2021). Alternatively, 
retrieving data from graphs and charts was challenging since they 
required additional estimations and calculations to derive absolute 
values. For example, pie charts provide classification data in per
centages, and hard counts can be calculated by multiplying each 
percentage value by the total number of plastics reported. Some bar 
graphs do not report exact total counts, only visual representations of 
such. Hence, approximation of such counts by projecting the bar onto 
an appropriate axis resulted in subjective estimates. These extra 
steps, which may have led to possible round-off errors, were still 
incorporated into the initial database, nonetheless, and were marked 
accordingly with the potential inaccuracy in another column. 

Table 6 
Summary of pages in the PlastiCount Pilipinas Portal.  

Page Content and Functionalities 

Plastics Tracker  ⋅ An interactive bubble map depicting the presence of- and 
contrast between micro- and macro-plastic densities among 
sampled sites across the Philippines. Each bubble, when 
selected, displays further details of the sampling station, 
such as its geo-political location, type of compartment 
sampled, and data source from which it was retrieved.  

⋅ An interactive pie graph tool which generates 
downloadable charts on the abundance of plastics pollution 
summarized into categories (morphology, shape, polymer 
type, color, product) based on the chosen scope (macro or 
micro) and location (province).  

⋅ Contains a statement on data release and contributions. 
Home  ⋅ An overview of the PlastiCount Pilipinas, with emphasis on 

the problem of mismanaged plastics in the Philippines, 
project goals, funding support, and gallery of activities. 

About  ⋅ A detailed introduction on the PlastiCount Pilipinas Project- 
its motivations, goals, funding, and personnel 
involvements. 

Resources/ 
Publications  

⋅ A list of available studies focused on micro- and macro- 
plastics quantification in the Philippines. 

Resources/Guides  ⋅ A set of manuals used for the sampling, and processing of 
micro- and macro-plastics co-developed by project. 

Resources/Facilities  ⋅ showcases two facilities that were established through the 
funding of the PlastiCount Pilipinas Project which houses 
laboratory resources and equipment and caters to the 
development of micro and macro-plastics quantification 
methods. 

Resources/Gallery  ⋅ A compilation of the photo-documentations taken during 
the activities held by the project. 

Bulletin/Latest 
News  

⋅ A short list of recent news articles on the situation of 
plastics pollution in the Philippines. 

Bulletin/Project 
Updates  

⋅ A list of feature articles on the progress of the project. 

Events/Conferences  ⋅ A page dedicated to conferences spearheaded by the project 
proponents for the founding and growth of the Plastics 
Research Network Philippines. 

Events/Training 
Program  

⋅ A page featuring the training programs that were conducted 
by the project personnel to impart the knowledge and 
technology developed for micro and macro-plastics 
quantification. 

Partners  ⋅ A list of agencies and organizations that were directly 
involved in either funding/supporting the project or 
collaboration for the impartation of knowledge and 
technology. 

Contact  ⋅ Contains information regarding the contact details and 
addresses of the facilities and institutions directly 
implementing the project  

⋅ Users can use the form provided to directly email the 
PlastiCount Pilipinas Team.  
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Additionally, some tables, graphs, and charts contained incomplete 
information that made the derivation of complete data impossible. 
Hence, these were excluded to avoid any overarching assumptions 
that may affect data integrity. 

2. Some publications had incomplete metadata describing their sam
pling events. In particular, thirteen publications did not specify when 
their samples or surveys were collected (Abreo et al., 2020; Avila 
et al., 2021; Bilugan et al., 2021; Bonifacio et al., 2022; Cabansag 
et al., 2021; Castro et al., 2021; Colacion et al., 2020; de Castro, 
2021; Esquinas et al., 2020; Insigne et al., 2022; Jambre, 2021; 
Navarro et al., 2022; Obanan et al., 2020). Hence, data from these 
sources are left without any temporal tags. On the other hand, thir
teen publications did not provide any coordinates for their sampling 
sites (Avila et al., 2021; Bingham, 2019; Bonifacio et al., 2022; Bucol 
et al., 2020; Cabansag et al., 2021; de Castro, 2021; Espiritu et al., 
2023; Insigne et al., 2022; Jambre, 2021; Paler et al., 2021; 2022; 
2019; Rubio et al., 2022). Spatial tags for these sources were esti
mated based on the given maps in the publication. Finally, some 
biota samples procured from the market had no reference as to where 
these samples were actually harvested (e.g., shellfish) or caught (e.g., 
fish). In such cases, either the market location or sampling site for 
water was used as a spatial tag (Abiñon et al., 2020; Espiritu et al., 
2019).  

3. Several publications reported average results from multiple sampling 
stations. As a result, a “derived” station was used to attribute loca
tions to these results, taken from the average of the coordinates of the 
sampling stations. A total of 25 stations were derived from the 
publications.  

4. The units used in the reporting of results strongly varied among 
authors (e.g., items per m2 for sediments, or items per gram for 
biota), requiring additional unit conversion to allow for intercom
parison among studies. The units used for reporting were based on 
the United Nations SDG 14.1 indicator for plastic debris density as 
summarized in Table 4. A majority of publications (95%) shared its 
results with the recommended reporting units, however, some 
studies had nuances in reporting which needed reconciliation. For 
example, some publications did not report plastic debris density 
directly and needed to be derived by retrieving the needed values 
from the results and methodology sections of the publication. This 
was particularly prevalent among studies that focused on biota, 
which usually reported the total number of plastics isolated from a 
number of individuals. Other publications used different units of 
measuring plastic debris density and needed to be converted to 
match the standard reporting unit. Acot et al. (2022), Kalnasa et al. 
(2019), Paler et al. (2019), Esquinas et al. (2020), Inocente and 
Bacosa (2022) and Sajorne et al. (2021) used the clean-coast index 
(CCI) to classify sites according to cleanliness (Alkalay et al., 2007). 
The CCI multiplies a fixed constant of 20 to the macro-plastics debris 
density in items/m2 to allow for convenience in comparison. These 
values needed to be converted back to the original plastic debris 
density to allow for a standardized comparison with other studies. 
Bonifacio et al. (2022) reported plastic debris density for sediments 
with respect to the sampling area (items/m2) rather than the weight 
of the samples. The values were converted to a per mass basis (in 
items/kg) since the weight of the sediment sample was explicitly 
stated in the methodology section of their paper.  

5. Some publications had different methods to answer very specific 
research questions. For example, although Yong et al. (2021) re
ported microplastic density in pieces per gram of scat sample from 
the whale shark (Rhincodon typus), the sample does not represent the 
entire volume of the organism. On the other hand, Van Emmerik 
et al. (2020) reported its macro-plastic survey in items per hour 
(plastic flux), which made it difficult to be incorporated in the same 
bubble map as the others given its dynamic nature. On another 
instance, Abreo and Kobayashi (2021) and Sajorne et al. (2022b) 
conducted macro-plastics surveys specifically for PPE waste in 

relation to the COVID-19 pandemic. While valuable and interesting, 
their data were not incorporated into the count database because 
other potential plastic wastes other than PPE that may have been 
present at the sampling locations were not recorded. Hence, these 
four publications were not included in the count database, but still 
reported classification data which proved useful for the initial 
baseline.  

6. Categories used for micro- and macro-plastics classification (and 
criteria for inclusion in these categories) varied across publications. 
For example, Bonifacio et al. (2022) considered microplastic fibers 
and filaments to be in the same category, while Castro et al. (2021) 
considered them different. For macro-plastics, the three baselining 
studies (PlasMics by DOST-NRCP, PlastiCount by DOST-PCIEERD, 
and REINVEST WPS by DOST-PCAARRD) classified beverage bot
tles either as greater or lower than 1 L, while Paler et al. (2022) used 
2L as the threshold divider. These resonate with the experience of 
other studies (Cowger et al., 2020; Hartmann et al., 2019) that micro- 
and macro-plastics in general are subject to many differing cate
gories, making intercomparison among studies particularly difficult. 

Indeed, the absence of a common reference with harmonized 
methods has led to local researchers using different protocols, further 
leading to varying data reporting styles that hinder ease of comparison 
among studies (Galarpe et al., 2021). This again highlights the need for 
harmonized protocols to assist in the development of the national 
baseline for MPP in the Philippines, as included in the NPOA-ML 
Strategy 1. 

4.3. Scope of initial baseline for MPP 

A total of 419 sampling stations or 1.15 stations per 100 km of 
coastline were identified from the publications and ongoing studies. 
From the national perspective, the number of sampling stations is well- 
below the benchmark compared to other national databases such as 
Australia with approximately 12.19 stations per 100 km (Gacutan et al., 
2022) and New Zealand with 10.80 stations per 100 km (Sustainable 
Coastlines, n.d.). This indicates the need for the Philippines to ramp up 
its plastic debris monitoring capabilities through information dissemi
nation and capacity building. 

The baseline represents 14 out of 16 non-landlocked regions in the 
country (Fig. 6 a.). The regions without any data include the Bangsa
moro Autonomous Region in Muslim Mindanao (BARMM) and Region II 
(Cagayan Valley). Additionally, only 23 out of 66 coastal provinces 
excluding Metro Manila are represented in the initial baseline with each 
region not having equitable representation within its provinces (Fig. 6 
b.). For example, while Region IV-B had the most number of sampling 
stations, only Palawan is represented, omitting the island provinces of 
Mindoro, Romblon, and Marinduque. Additionally, availability of data 
is correlated to the presence of research institutions involved in plastics 
research in the area. This information presents an opportunity for rele
vant government agencies to prioritize certain regions and provinces for 
baselining work. 

4.4. Initial research themes and trends 

The systematic review elucidated dominant themes in plastics 
research in the Philippines. Most studies focused on macro-plastics 
(36.4%), followed by microplastics in biota (29.1%), then micro
plastics in sediments (20%), and lastly microplastics in water (14.5%). 
Several publications have also combined themes into a single publica
tion. We conjecture that macro-plastics research dominates the litera
ture because of the relatively simple and accessible methodology needed 
to conduct such studies due largely to macroplastics’ inherent 
manageable sizes compared to microplastics. Materials needed, such as 
transect tapes, are also readily available, allowing researchers to easily 
replicate methodologies. For microplastics, research in biota dominated 
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the literature, likely reflecting the appreciation on the potential direct 
effects to humans via consumption and ingestion. Notably, most biota 
studies were on economically valuable species such as mussels, oysters, 
and common reef or pelagic fishes, which are mainly the significant 
protein sources in many coastal communities in the country. Addition
ally, biota studies are of high economic interest due to the potential risks 
on yield security and fitness for consumption of marine species produced 
in the aquaculture sector. 

As for studies on sediments, the accessibility of materials for sam
pling and their perceived role as accumulation points (Zhang, 2017) 
might have influenced their dominance in the dataset. In contrast, water 
sampling often uses a fine-mesh net, which can be difficult to procure, 
leading researchers to use improvised nets or to adjust protocols. Most 
studies in these compartments were also mainly focused on source-sink 
dynamics or accumulation patterns, relating them to potential contrib
utors such as population density and water transport. 

In terms of explored research questions, baselining was most often 
the primary gap addressed by publications, with several exceptions. 
Espiritu et al. (2019), van Emmerik et al. (2020) and Requiron and 
Bacosa (2022) discussed plastics transport through rivers as they leak 
into the marine environment while Gomez and Onda (2023) discussed 
degradation of potential bacterial communities that can degrade 
low-density polyethylene (LDPE). While the necessity of baselining 
studies cannot be overstated, there is a strong opportunity to address 
other questions, such as the research framework presented by Omeyer 
et al. (2022) for the ASEAN region, while still accomplishing specific 
objectives aligned with baselining studies. 

Several insights may already be lifted from the preliminary baseline. 
For count data, the National Capital Region presents the highest count 
for macro-plastic pollution along its coastlines and waterbodies with an 
average of 10.86 items/m2 as measured by Gomez and Onda (2023). 
This may be attributed to population density being seen as a contrib
uting factor to higher macro-plastic pollution densities by Sajorne et al. 
(2021) and was clearly evident in the summarized data. Microplastics 
exhibited similar trends with Central Luzon having the highest con
centration for water samples (288,325 pieces/m3) and sediments 
(5033.33 pieces/kg) measured by Osorio et al. (2021), and the Zam
boanga Peninsula for biota samples (6.71 pieces/sample) measured by 

Bonifacio et al. (2022). For classification data on macro-plastics, sin
gle-use plastics have been found to dominate almost all regions and 
provinces in the Philippines, with the exception of Palawan province 
which mostly contains debris from the fishing industries (Gomez et al., 
preprint). For microplastics, the majority of morphologies identified 
were fibers, followed by fragments and foam. More insights may be 
derived from the data to merit their own research investigations but are 
not covered in this study. Although these statistics present initial in
sights on the state of plastic pollution in the Philippines, it still has its 
limitations with differing methodologies and the lack of data in certain 
areas. 

4.5. Database and web portal evaluation 

We used the framework proposed by Walker et al. (2021) for eval
uating marine litter data websites based on its compliance level on best 
practices, existing legislations, and recommendations by international 
organizations. We noted that the PlastiCount Pilipinas portal complied 
with all ten criteria (Table 7) used in this evaluation framework. 

Given the compliance to SDG guidelines for reporting, PlastiCount 
Pilipinas can be readily compared and integrated with other national or 
international databases (Criteria Nos. 1 and 8). This has been one of the 
top considerations during development, as interoperability allows for 
data to be readily contributed to form larger datasets. This has the po
tential to inform policy at the regional and global levels given the 
transboundary nature of plastics pollution (Maximenko et al., 2019; 
Ramos et al., 2022). 

Data retrieval was also based on rigorous methodologies by 
retrieving data from peer-reviewed and research-driven studies (Criteria 
No. 2). The size ranges for both micro- and macro-plastics (Criteria No. 
3) and location metadata (Criteria No. 4) were incorporated into the 
database. Adherence to these criteria recognize the different methods 
used to derive MPP data but simultaneously report them following 
guidelines provided in SDG Goal 14.1. 

The PlastiCount Pilipinas portal is well-equipped to receive data from 
automated technologies (Criteria No. 5) and citizen science (Criteria No. 
6). For the former, two facilities have already been established with the 
goal of increased automation for both micro- and macro-plastics 

Fig. 6. a. Number of unique sampling stations per region and province. Only provinces with data are highlighted in color. Landlocked areas are highlighted in dark 
grey. b. Number of coastal provinces with data vs. without data. 
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quantification. The Microplastics Quantification, Identification and 
Biodegradation (MicroQuIB) Facility contains an imaging counter that 
automates the counting of microplastics from images of Nile Red-stained 
samples (Maes et al., 2017). The Quantification, Identification, Classi
fication, and Mapping of Plastics Pollution (QuICMaPP) Facility hosts a 
customized workstation that can automate the generation of count and 
classification data based on phone and drone images (Kako et al., 2020). 
Notably, most databases in the review by Walker et al. (2021) are either 
partially or poorly compliant to this criteria given the lack of automation 
technologies. Lastly, manuals and a submission form are uploaded onto 
the portal to allow volunteers to replicate the methods and share their 
data, allowing for a larger geographical scope. 

Existing databases often fall into the trap of remaining in the pilot 
phase due to the lack of effective partnerships, which the PlastiCount 
Pilipinas addressed through co-development with relevant government 
agencies (Criteria No. 7). A hands-on training program was conducted 
for representatives of the Philippine Coast Guard (PCG) and the 
Department of Environment and Natural Resources (DENR) to under
stand the functionalities of the web portal, along with the methods and 
reporting guidelines for data contribution. As such, the portal is in a 
good position towards its sustainability by integration into the agencies’ 
existing operations (Alanano, 2023; Bungabong, 2022). 

Lastly, the web portal was developed with key elements that allow 
users to readily interact with the data (Criteria No. 9) and derive insights 
(Criteria No. 10). The portal features an interactive map and pie graphs 
for data visualization, contains readily downloadable resources for 
knowledge sharing, and integrates all of these into a publicly accessible 
website for any user to access at any time. Additionally, four key pillars 
are identified by UNEP (2019) as crucial in the digital age: raw data, 
infrastructure, algorithms/analytics and insights/applications. Raw 
data is readily available to access in the portal and is supported by 
infrastructure such as the relational database management system and 
the web hosting platform itself. Analytics in the form of bubble maps and 
pie graphs convert this data into a visual format that allows for insight 
generation. Lastly, the application is readily accessible through a public 
website without any need for signing up for an account. 

5. Conclusion 

The biggest challenge in developing the initial baseline for the 
Philippines was the lack of a unified approach towards measuring and 
reporting plastic pollution. Sampling methodologies, laboratory pro
cessing techniques, and data reporting varied across publications and 
studies, leading to incomparable or lacking results. The harmonization 
of methods resolves this issue by clearly outlining all available methods 
and identifying their scope of measurement, allowing for ease of 
comparison. 

Overall, the PlastiCount Pilipinas portal shall serve as the starting 
point towards developing a national harmonized data collation and 
integration system that allows for open data and access to the public for 
the Philippines. The portal contributes directly to the implementation of 
Strategy 1 (National Marine Litter Baselining) of the NPOA-ML. Addi
tionally, as a public website, the PlastiCount Pilipinas portal can be uti
lized by academics, policymakers, entrepreneurs, and the general public 
to generate data-driven solutions for combating plastic pollution. Given 
that the marine litter problem extends from the Philippines to the rest of 
the region, other researchers and policymakers can gain insights from 
this study to develop the regional marine litter database and web re
pository for Southeast Asia. Other developments that platforms such as 
the PlastiCount Pilipinas Portal should consider is the expansion of tools 
that may be used by citizen scientists to increase the rate of data gen
eration but without compromising data integrity and quality. 
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1 Interoperability Refers to the ease of the 
database to be integrated 
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databases. 

Reporting units align 
with other databases 

2 Effective 
monitoring 

Refers to the rigor of the 
sampling and analysis 
methods used by the data 
source. 

Data derived from peer- 
reviewed publications 

3 Data capturing Refers to the representation 
of size ranges for marine 
debris data. 

Micro and macro- 
plastics data included in 
the portal 

4 Heterogeneity of 
marine debris 

Refers to the 
acknowledgement of 
different protocols for 
measuring marine debris 
and consolidating the data 
into a uniform reporting 
format. 

Includes location, 
scope, and 
compartment data 

5 Sampling 
automation 

Refers to the incorporation 
of automated technologies 
to increase data 
throughput. 

Equipment available for 
automation 

6 Citizen science Refers to the involvement 
of citizen scientists, 
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monitoring of beaches and 
coastlines. 

Submission portal for 
data and resources 

7 Effective 
partnerships 

Refers to the ongoing 
structures that support the 
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maintenance. 

Portal was co- 
developed with 
relevant government 
agencies and shall be 
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8 SDG alignment 
and reporting 
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proposed 
operational 
features 

Refers to the incorporation 
of common web portal 
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sharing and other criteria. 

Interactive map and pie 
graphs, downloadable 
resources 

10 UNEP digital 
ecosystem 
elements 

Refers to four key elements: 
data, infrastructure, 
analytics and insights/ 
applications 

Raw data and 
visualizations readily 
available in public 
website  
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