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Abstract
This paper proposes to analyze the scientific production on climate change and fisheries in the Philippine context. This research
theme was chosen considering the continuous increase in scientific studies related to climate change and fisheries and will
therefore help in directing researchers on future directions for research to aid in addressing critical issues in the Philippine
fisheries. A total of 69 search articles were extracted using the set criteria, indexed in Web of Science, and Scopus, covering
the period from 1960 to 2020. After careful screening for eligibility, twenty-seven full-text articles were chosen for qualitative
synthesis. Among the literature reviewed, research foci were categorized into four: impacts assessment (56% or 15 studies)
followed by management (22% or 6 studies), adaptation (15% or 4 studies), and perception (7% or 2 studies), and main themes
were categorized into four: resource management (59%), economy and livelihood (19%), governance and stakeholder partici-
pation (11%), and community marginalization (11%). This review contributes to the literature by identifying research potentials
and suggesting a prescriptive approach to Philippine fisheries and climate change studies.
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Introduction

Climate change brought a more significant impact on the
earth’s ecosystem and in human communities (Wang et al.
2018). Countries in the Asia-Pacific region are comparatively
susceptible than their Western counterparts in terms of peri-
odic and stern disasters brought about by climate change
(Seidler et al. 2018). In fact, climate change is seen to affect

the fisheries sector of highly fish-dependent yet vulnerable
countries such as the Philippines in terms of food production,
security, and livelihood (Ding et al. 2017). The country’s fish-
ing sector is severely affected by the effects of climate change
and is susceptible to hazards observed in the entire Southeast
Asian (SEA) region (Gopal and Anbumozhi 2019).
According to the same authors, the danger to food security is
a mix of factors including climate and geography which are
the warming up and rising of seawater, presence of waste and
acid in the ocean, and the changes in rainfall and typhoons.
This has been observed in the Philippines with the frequent
and intensive weather extremes (Andriesse 2018).
Accordingly, the study by Suh and Pomeroy (2020b) has re-
vealed that the effect of climate change on Philippine marine
capture fisheries is projected to result in a decrease in fisheries
GDP by 9% and 18% under mitigation and extreme scenarios,
respectively. These effects may also lead to a reduction in
household income by 0.36% and 0.38% for urban and rural
households, respectively. Global warming has also triggered
coral reef bleaching, and the hotspot analysis done by Goreau
and Hayes (2021) predicted mass coral bleaching in
Indonesia, Japan, Taiwan, China, Guam, the entire
Caribbean Sea, Great Barrier Reef, Palau, India, and the
Philippines. A recent assessment of 206 fringing reefs in the
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country reveals that a third of their hard-coral cover is dam-
aged, and none is in excellent condition (Licuanan 2020). At
the global scale, climate change is likely to lead to a decrease
in marine primary production (Food and Agriculture
Organization 2018), specifically from coastal fisheries (Dey
et al. 2016) and in South and Southeast Asia (Barange et al.
2014). According to Food and Agriculture Organization
(2018), the total maximum catch potential at the world’s ex-
clusive economic zones (EEZs) is also projected to decrease
by 2.6–12.1% by 2050 relative to the year 2000. Similarly,
fish processing and trading will be affected through challenges
in processing techniques, flooding of roads, and reduced
transport, including people migration and livelihood
diversification.

Environmental pollution and degradation have also led to
the loss of aquatic habitat, thereby affecting the fishing liveli-
hood in the region (Pomeroy et al. 2016). Land-based emis-
sions, such as atmospheric pollutants due to increasing urban-
ization, human settlements, and tourism, are major contribu-
tors to marine pollution (Williams 1996), and these have eco-
nomic repercussions. Marine litter, for example, is shown to
have an annual economic cost of $3300–$33,000 per ton of
marine plastic (Beaumont et al. 2019).Moreover, according to
Bergland et al. (2019), pollution density is likely to negatively
affect fishery due to a decrease in biological growth potential
in the ocean leading to an impact on inland fish biomass
(Allan et al. 2005). Additionally, global warming (as may be
affected by environmental pollution) negatively affects coral
reef ecosystems (Goreau and Hayes 2021). As a response,
there has been a global consensus to provide solutions on
the impacts and threats of climate change in the fisheries sec-
tor by developing policies and programs on mitigation and
adaptation strategies emphasizing on vulnerability, sustain-
ability, and resilience (Miao 2018). The views of Blasiak
et al. (2017) corroborate this claim by pointing out that im-
pacts on fishing brought about by climate change can be re-
duced by minimizing vulnerability. In the same light, the sus-
tainability of fishery supply for consumption remains a threat
alongside climate change (Tran et al. 2017). This is also an
issue for fishing productivity due to overfishing and overex-
ploitation (McIntyre et al. 2016). As such, programs such as
climate change resiliency, on the other hand, are seen as key in
assessing and acting upon the inherent impacts of climate
change (Blanchard et al. 2017).

The Philippines, as an archipelagic country, has relied on
fisheries for food security and economic gains (Palomares and
Pauly 2014; Santos et al. 2011). However, the advent of cli-
mate change-induced effects has left the Philippines as one of
the most exposed to these consequences (Badjeck et al. 2010;
Food and Agriculture Organization of the United Nations
2016) which is seen to impact food security and the entire
economy of the country (Suh and Pomeroy 2020a). With this,
Macusi et al. (2015) argue that the consequences of climate

change be addressed. In response to the importance of the
fisheries sector and the growing interest in examining the im-
pacts associated with climate change worldwide, the authors
deem it imperative to appraise the current body of knowledge
because of the scarce literature on this discourse. Although the
inquiry on the impacts of climate change on the fisheries sec-
tor has already been instigated by some scholars (Geronimo
2018; Santos et al. 2011), this study is poised to address the
research aim of mapping out what has been done in and what
can be explored further by investigating and synthesizing
existing literature on the subject contextualized in the
Philippine setting. By doing so, this paper contributes by an-
swering the question “How does the current literature interro-
gate the phenomenon of climate change-induced issues in
Philippine fisheries?” By locating the extent of the body of
knowledge, this study offers which direction scholars can take
in the future as well as recommendations for the private and
public sector in addressing critical issues in Philippine
fisheries.

Methodology

This paper applies the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) to carry
out the systematic literature review employed in this study, as
represented in Figure 1. This approach is a published guide-
line that facilitates a process-orientated flow for researchers to
extensively evaluate and engage reviewed resources (Moher
et al. 2009) and has also been utilized by several researchers
(Gong et al. 2021; Kamaraj et al. 2021; Li et al. 2020; Sharma
and Oremus 2018). The PRISMA approach requires four
stages: (1) identification; (2) screening; (3) eligibility assess-
ment; and (4) inclusion. Records are first identified through
database searching followed by removal of duplicates or those
articles that appear more than once. Screening then follows,
which means removing articles that are not relevant to the
topic of interest or the research question. Eligibility assess-
ment entails evaluating the remaining articles if these are re-
lated to the topic of interest by browsing through the abstract
and or content of the articles. The inclusion step is getting the
difference between the number of articles excluded and the
number of articles that passed the eligibility assessment (Page
et al. 2021). The researchers deem this as the suited approach
in order to produce a strong, transparent, and wide review of
related literature that can provide a compelling response to the
set research objectives (Mohamed Shaffril et al. 2019). A syn-
thesis of previous studies is an important task to advance
knowledge (Lima and Bonetti 2020). This paper narrowed
down with the following terms for the search: “climate
change” and “fish” and “Philippines” as its title, keywords,
and abstract.
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The review protocol identified Web of Science (https://
apps.webofknowledge.com/) and Scopus (https://www.
scopus.com/sources.uri?zone=TopNavBar&origin=
searchbasic) as the database where the literature to be
reviewed will be drawn. These two databases were chosen
because of the comprehensiveness and quality included in its
portfolio with over 1,400 combined count of journals related
to environmental studies. This is in line with common practice
in systematic literature reviews which employ two to three
databases (Yang et al. 2017). For the purpose of this study,
only full-text English peer-reviewed journal articles and re-
views published from 1960 to 2020 were considered. The
authors are interested to see what fishery-climate change-re-
lated researches in the Philippines have been done and the
emergent themes in the last 60 years. As of 12 December
2020, a total of 69 (41 fromWoS and 28 from Scopus) search
articles were extracted using the set criteria. Duplicate titles
were excluded, while the rest screened further to discard en-
tries not satisfying the criteria set above. The remaining titles
were then assessed for eligibility by reviewing the title, ab-
stract, and content. The search concluded with 27 full-text
articles eligible for the qualitative synthesis.

A summary of findings was described by reporting the year
of publication, journal publication, and methodology used. To
identify the research streams and core topics covered and their
co-occurrences and get an overview of the evolution of pub-
lication, network analysis was used with the aid of
VOSViewer (van Eck andWaltman 2010). Thematic analysis
was used to develop themes, understand concepts, and give

meaning to the ideas reflected on each reviewed paper’s main
foci, findings, and conclusions.

Results and discussions

Reviewed literature on critical problems in the Philippine fish-
eries sector associated with climate change has been published
more recently with 2020 comprising 19% and 2016 compris-
ing 15% (see Table 1). This reflects two points on the impacts
of climate change on the Philippine fisheries: (1) discussion is
gaining popularity in the field of research, and 2) literature on
this context remains scant and under-researched.

From the 27 papers reviewed, 74% or 20 studies have used
quantitative methodology, while 15% or 4 studies used qual-
itative method, while 11% or 3 studies utilized mixed
methods. This shows that scholars prefer using a positivist
paradigm with some inclination to triangulation in under-
standing critical issues in the fisheries sector associated with
climate change. Table 2 shows the literature profile by meth-
odology. Qualitative research “involves studying the meaning
of people’s lives as experienced under real-world conditions”
(Yin 2016). This includes case studies, ethnography, phenom-
enology, grounded theory, and discourse analysis, among
others. The quantitative methodology focuses on measuring
amount or quantity (Kothari 2004), while a mixed methodol-
ogy refers to a combination of both quantitative and qualita-
tive methods (Creswell and Plano Clark 2017).

Fig. 1. Flow diagram of the study (adapted from Moher et al. (2009))
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Figure 2 shows the most frequently used terms in the titles,
keywords, and abstracts of studies being reviewed. Three
loosely connected clusters are evident, colored in blue, green,
and red. Red clusters contained terms related to biomass, ma-
rine protected area, and coral cover, while the green cluster
contained terms such as community, livelihood, impact, and
small-scale fishery. The blue cluster contained terms such as
management, reef system, and fishing. This method reveals
the frequently co-occurring terms to cluster together and can
represent research areas presented in the body text.

Among the literature reviewed using thematic analysis, this
paper categorized reviewed studies in four, based on title,
keywords, careful analysis of the paper, and frequently used
terms: impacts assessment (56% or 15 studies) followed by
management (22% or 6 studies), adaptation (15% or 4 stud-
ies), and perception (7% or 2 studies), as shown in Table 3.
These categories were drawn from the thorough analysis of
each research’s subjects of investigation.

Impacts assessment was a recurring theme. Blanchard et al.
(2017) point out the importance of understanding the scope
and extent of climate-change-induced impacts. Similarly,
reviewed studies have ventured in this direction to appraise
the vulnerability of sector-based fishing (Jacinto et al. 2015)
and examine how climate change has affected the
macroeconomy (Suh and Pomeroy 2020a). Both studies have

contributed by proposing impact-specific models to forecast
and prepare beforehand.

We can argue that the existing body of knowledge has
attempted to address the need to propose adaptation strategies
and management of resources on climate change which
Lindegren and Brander (2018) coin as still pending.
According to them, adaptation should not be reactive and
divorced from communities. Adaptation has likewise gained
ground in other literature. In fact, Miao (2018) posits that
strategy developments such as this enable progress in the un-
derstanding of mitigating risks and vulnerabilities associated
with climate change. Reviewed literature has discussed cli-
mate change adaption policies in the context of the gender
dimension (Graziano et al. 2018), at the community level
(Andriesse et al. 2020; Macusi et al. 2020), and post-disaster
recovery (Drury O'Neill et al. 2019). These papers empha-
sized the need for strategic approaches laden on specific vul-
nerabilities in order to address the critical issues associated
with climate change.

Lastly, researchers have delved into perception studies. As
Mulyasari et al. (2018) argue, the impressions and judgments
of fisher folks are vital in the discourse mitigating climate
change issues because such perceptions are shaped by experi-
ences and time spent in the conduct of fishing. Reviewed
literature showed similar adherence to this argument and ex-
panded to identify the perceptions of local stakeholders
(Quevedo et al. 2020) and high school students (Lagbas and
Habito 2016). Such studies have carried on with the notion
that the community members’ knowledge is essential in im-
proving sustainability towards current fishing practices.

On the other hand, the main themes were derived from the
reviewed literature’ research foci. These include resource
management (59%), economy and livelihood (19%), gover-
nance and stakeholder participation (11%), and community
marginalization (11%), as reflected in Table 4. Fisheries

Table 1. Literature profile by
year of publication Year No. of

Studies
% Journal name/publisher

2020 5 19 Journals:

Coral Reefs; Asia Pacific Viewpoint, Regional Environmental Change,
Aquaculture, Freshwater Biology, Global Ecology and Biogeography, Marine
Pollution Bulletin, Conservation Letters, Ocean & Coastal Management, PLoS
ONE, Fish and Fisheries, Fisheries Research, Geo: Geography and
Environment, Fish and Fisheries, Ocean & Coastal Management,
Hydrobiologia, Fisheries Research, Environmental Modelling & Software,
Marine Policy, Ocean & Coastal Management, Economic Analysis and Policy,
ICES Journal of Marine Science, Ecological Applications, Coastal
Management Restoration Ecology, Frontiers inMarine Science, Harmful Algae

Publishers:

Elsevier, Wiley, Springerlink, Oxford University Press, Frontiers Media S. A,
PLOS, Taylor & Francis

2019 3 11

2018 3 11

2017 1 4

2016 4 15

2015 3 11

2014 2 7

2013 3 11

2012 0 0

2011 1 4

2010 2 7

Total 27 100

Table 2. Literature profile by methodology

Methodology No. of studies %

Quantitative 20 74.0%

Qualitative 4 15.0%

Mixed methodology 3 11%

Total 27
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remain a means for food security and economic driver in the
Philippines (Ding et al. 2017). According to Suh and Pomeroy
(2020a), climate changewill deal long-term economic impacts
on the Philippines and cause a drop between 9 and 18% in
fisheries GDP by 2060. Climate change has likewise threat-
ened the fisheries sector with environmental implications
(Johnson and Harrison 2015; Yamaguchi and Sai 2015) which
eventually led to certain impacts on livelihood (Mulyasari
et al. 2018). As Macusi et al. (2020), Filipino fisher folks in
Eastern Mindanao are vulnerable because several factors, in-
cluding environmental changes, have influenced their

livelihood in fishing. Typhoons, which are getting stronger,
more frequent, larger in scale, and longer in duration, cause
severe damage to coral reef communities (Abesamis et al.
2018; Anticamara and Go 2017). Climate change may also
lead to substantial damage of insular habitats due to sea-
level rise (Bellard et al. 2014). Hence, alternative livelihoods
to offset such vulnerabilities should be addressed by onward
strategies (Jacinto et al. 2015).

The role of government and different stakeholders has en-
hanced support for fisheries in adapting to climate change
(Miao 2018). In fact, adapting to climate change by

Figure 2. Occurrence network map of keywords, titles, and abstracts of studies on climate change and fisheries in the Philippines

Table 3. Categories of literature
Theme No. of

studies
% List of articles (by authors)

Impacts
assess-
ment

15 56% Abesamis et al. (2018), Anticamara and Go (2017), Aubin et al. (2015),
Bannister et al. (2019), Bellard et al. (2014), Legaspi et al. (2015),
Macusi et al. (2020), Magdaong et al. (2014), Mamauag et al. (2013),
Muallil et al. (2014), Nong (2019), Russ et al. (2020), Shaish et al.
(2010), Suh and Pomeroy (2020a), Yñiguez et al. (2020)

Management 6 22% Duncan et al. (2016), Fox et al. (2012), Gurney et al. (2013),
Melbourne-Thomas et al. (2011), Muallil et al. (2019), Servonnat et al.
(2019)

Adaptation 4 15% Andriesse et al. (2020), Graziano et al. (2018), Handisyde et al. (2017),
Jacinto et al. (2015)

Perceptions 2 7% Locke et al. (2017), Pauly (2016)

Total 27
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integrating governance (Rizal and Anna 2018) and the other
community actors is essential in alleviating its impacts
(Macusi et al. 2015). Reviewed studies have explored on this
thought by investigating current management practices
(Quevedo et al. 2020) and sustainable thinking (Lagbas and
Dl. Habito, 2016). On the other hand, formal governance and
structural strategies were examined by Drury O'Neill et al.
(2019). Based on their study, systematic power relations re-
main at the forefront of Philippine governance in fishing. This
corroborates with the position of various scholars (de Leon
and Pittock 2017; Heenan et al. 2015) which states that gov-
ernance remains a barrier and that decision-making should be
restructured by employing integration and cooperation among
all concerned. This theme is closely linked to community
marginalization, which emerged as the last finding. From the
papers reviewed, this theme pertains to how the issues in fish-
eries associated with climate change have also touched the
belittling of women (Graziano et al. 2018) and small-scale
fishers (Andriesse et al. 2020).

Conclusions and recommendations

A systematic literature review was facilitated in order to de-
termine how the current body of knowledge interrogates the
critical impacts on the fisheries sector associated with climate
change as contextualized in the Philippine setting. Using Web
of Science and Scopus as databases, this paper has analyzed
and synthesized 27 pieces of literature to answer the research
aim. Based on this, the researchers have identified the trend in
publication years as well as the favored methodology. From
2010 to 2020, studies on climate change in relation to fisheries
published in WoS and Scopus are few, averaging approxi-
mately 3 published studies per year. The year 2020 has seen
an increase, with 5 papers as of writing. For the twenty-seven
papers identified and reviewed, 74% employed quantitative
methods, 15% pursued qualitative, while the rest conducted
mixed methods. This shows that scholars prefer using a pos-
itivist paradigm with some inclination to triangulation in un-
derstanding critical issues in the fisheries sector associated
with climate change.

Likewise, the findings of this paper present four categories
and four main themes which point out what has been done in
recent years. The thematic analysis on these papers’ categories
revolved around resource management, adaptation, impacts
assessments, and perceptions. These studies revolve around
strategies on how to manage fishery resources, build resil-
ience, and improve current practices and policies concerning
fishing and climate change. Second, measurement tools and
models were designed and utilized in order to determine the
extent of vulnerabilities and negative outcomes associated
with climate change in the fisheries sector. Third, papers have
also explored on understanding the attitudes and beliefs of
various actors on their perceptions on climate change in the
context of fisheries. Subsequently, themes such as resource
management, economy and livelihood, governance and stake-
holder participation, and community marginalization have al-
so emerged from the research foci of the papers reviewed. For
one, fisheries remain as an economic and income driver for the
entire Philippines. Climate change is seen as a factor that can
highly influence both economy and livelihood of all actors.
Next, strategies on fishing from the perspective of all stake-
holders were examined by scholars. Reviewed research
showed that integration and cooperation are vital in sustain-
able fishing amid climate change. Lastly, specific groups re-
main vulnerable in fishing. This points out the need to further
investigate the influences of marginalized groups and their
role in fisheries.

The contribution of this paper is twofold. For one, the find-
ings call on for both the public and private sector by
responding to management strategies and policy changes
which address the gaps mentioned in each main theme. The
economic sphere of fishing with respect to livelihood genera-
tion should be anchored on the ability of the fisheries sector to
cope with environmental changes. As such, cooperation and
integration towards decision-making are vital as pointed out in
the second theme. Capacity building and human capital in-
vestment can hence ensure that no specific group gets left
behind and marginalized in the development of fishing.
There should be recognition of the role of women in the fish-
ery sector and demands for equal opportunity. Adaptive strat-
egies to overcome fisher folk marginalization, spatial plan-
ning, and curbing of illegal and unsustainable fishing are also
necessary to lessen the impact of climate change on vulnerable
communities. Second, the authors direct future research on
impacts assessments and perception studies by diversifying
the samples to cover under-researched areas such as needs
assessment of fishermen, under-represented groups such as
indigenous fisher folks, the role of women, and under-
investigated geographic locations such as the Visayas.
Spatial management research anchored on climate change
for small-scale fisheries might offer recommendations for ad-
aptation strategies. Also, researches on the impact of climate
change laws (i.e., Climate Change Act of 2009) and policies

Table 4. Main themes

Themes No. of studies %

Resource management 16 59%

Economy and livelihood 5 19%

Governance and stakeholder participation 3 11%

Community marginalization 3 11%

Total 27
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or other forms of interventions might aid government agencies
to review and revise their existing policies. Another direction
for research might be related to longline fishing and its eco-
logical impact (Griffiths et al. 2010) and stock assessment
models for fisheries management (Tanaka 2019). Moreover,
researches on climate change should be carried out within the
multifaceted context of Philippine fisheries, taking into con-
sideration scientific management, culture, respect for indige-
nous communities, territorial disputes, and sustainable fishery
operations. Not only will this contribute to further the inquiry
on critical problems associated with climate change but also
improve the limited literature available in the context of the
Philippines. Furthermore, succeeding review papers can rep-
licate this study by examining what has been done and what
can be done in other neighboring Asian countries such as
Indonesia and Vietnam who likewise rely on fisheries and
are impacted by climate change. The feasibility of conducting
further studies, however, may be influenced by the COVID-
19 situation, government policies, security, and accessibility
of the fishery areas in the Philippines.
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