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Guimaras Island, Philippines, has built its brand around a specific variety of mangoes (Carabao mango), a vital economic con-
tributor to rural development incorporated throughout all sectors. With climate change (e.g., ‘La Nina’), farmers have difficul-
ties inducing the trees. With the first link of mango production (cultivation) threatened, the question arises: How may climate
change affect the rural development of Guimaras Island? Data were collected through 15 semi-structured interviews with local
farmers, producers, and scientific institutions on Guimaras Island in February and March 2023. Thematic analysis was con-
ducted in the Atlas.ti software. Statistical information was gathered through the Provincial Office for Agricultural Sciences.
Local farmers and producers are already witnessing the effects of climate change and are not able to produce mangoes as they
used to before climate change effects. Farmers, producers, and service providers need to adapt to different cultivation periods

for mangoes and diversify their fruit production.
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INTRODUCTION

The definition of development as a complex term is
usually viewed as a process towards set goals in time
and space or as a process of constant change, which
if we focus it on the exact region or community, are
processes within that region that are in a relationship
with economic, social, and environmental factors,
aiming for qualitative or quantitative improvement
(Miskolci, 2013; Jezek et al., 2014, UNWTO,
UNDP, 2017; Pandey, Muhammad, 2022).
Sustainable development has to fulfil several goals to be
successful. It consists of three dimensions: economic,
environmental, and social. In order to be successful,
all of the mentioned dimensions must complement
each other (Mensah, Ricart Casadevall,
2019; Andersson etal.,2022;Sachs etal., 2022).

Guimaras Island is a part of the developing country
Philippines, it has problems with agricultural produc-
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tivity, as showed by Yamagishi etal. (2021) in
their study, the rating for the Philippines is lower than
other ASEAN member states, found its way to improve
local growth over the years by incorporating two of
the most important sectors of the Island: agriculture
and tourism. Known throughout the Philippines for
its sweet mangoes, the Island can attract tourists to
experience either fresh mangoes or a variety of dishes
made from it. Their ability to enhance tourism based
on the marketing of the sweetest mangoes in the world
boosted the development of the Island (Sacramento,
Cuizon, 2020).

Guimaras mangoes have specific properties in terms
of cultivation and quality of the fruit itself. This variety
of mango is called Carabao mango (Magnifera indica
L. cv. ‘Carabao’). This variety is known for its sweet
taste but has a difficult process of cultivation. Farmers
must induce trees with expensive fertilisers to obtain
fruit. The NPK mixture is sprayed 2 to 3 times on the

* This research was funded by MENDEL UNIVERSITY IN BRNO, grant number: IGA-FRRMS-23-019.

22 SCIENTIA AGRICULTURAE BOHEMICA, 55, 2024 (1): 22-26



mango tree leaves with an average cost of 4000 PHP
(Philippine peso; 1 PHP = 0,018 USD) per spraying
session. After a successful harvest, every single fruit
will be bagged in either handmade bags from news-
papers or, with a more costly option, waxed bags to
withstand weather conditions and pest attacks. Since
one mature mango tree can hold up to 2000 pieces
of fruit that have to be manually wrapped. Such a
technique is labour-intensive and requires substantial
financial resources. After 90 days of ripening, farm-
ers are obliged to take samples for testing to the local
agricultural office of their province (they are testing
residue and sugar contents), which will issue a cer-
tificate allowing them to start the harvest alongside
Geographical Indication (GI) Mark. This mark provides
proof that farmers were following the standardised
and certified process and that production is fulfill-
ing the qualitative standards of Guimaras mangoes.
Consequently, certified mangoes have a local price
tag that is 3-4 times higher than those that are not
certified. This process has the potential to increase
profits for farmers and other stakeholders throughout
the Carabao mango value chain (Wang etal., 2019;
Furumo et al., 2020). This process is done at the
beginning of the dry season, usually in January, when
the amount of rainfall is much lower than in the rainy
season (from August to December). Less rainfall is
crucial for higher efficiency of induction, lowering
the potential loss of fertilizer investments (Code of
Practice, 2017).

Nevertheless, the Philippines has been recently
experiencing the negative effects of climate change,
with a rise in typhoon frequency and prolonged rainy
seasons. This adversely affects small-scale farmers who
lack the necessary resources, knowledge or adapta-
tion capacities to cope with the changes. (Blanc,
Strobl, 2016;Ducusin etal.,2019). While other
regions in Southeast Asia and Africa have tendencies to
shift their focus from crop production to, for example,
much more profitable cattle production (considering
rising demand for beef), Guimaras cannot transit that
easily from mangoes as they built whole develop-
ment and marketing strategy around them (Jones,
Thorton,2009; Devendra,2012; Makuvaro
etal., 2018).

With these restraints, the question arises: How
does climate change affect local farmers involved in
mango-driven development? This article documents the
major concerns of the local stakeholders involved in
the mango business on Guimaras Island, Philippines.

MATERIALS AND METHODS

The documents obtained from the Guimaras Island
Provincial Office of Agricultural Services (POAS)
contained mainly statistical information from the
agricultural sector of Guimaras Island, such as the

number of planted mango trees, the number of mango
farmers, the annual yield of different years in kilo-
grammes (2019, 2020, 2021, 2022), to see the pos-
sible impact of the climate change in those statistics.
A collaboration with the Guimaras State University
facilitated a successful qualitative study. The study
consisted of a series of semi-structured interviews
held with a range of stakeholders involved in mango
value chains, as well as local authorities. Fifteen semi-
structured interviews were collected in February and
March 2023 (dry season — application of fertilisation
on mango trees) during a visit to Guimaras Island.
Semi-structured interviews were anonymized, and
participants signed an agreement, allowing for the
interviews to be recorded (signed agreements are ac-
cessible by contacting authors). The selection of the
participants was consulted with Baterna Campus of
Guimaras State University (agricultural faculty) under
the following criteria: farmers officially registered at
the POAS, previous association with mangoes, mango
business stakeholders (meaning involvement in educa-
tion and decision making on the level of local govern-
ment). The authors are aware of the fewer participants
in the interviews, as the period of time spent in the
field was insufficient to cover more participants. In
total fifteen interviews were transcribed, and thematic
analysis was conducted with the software ATLAS.
ti, using Al (artificial intelligence). Al function was
used for sorting and coding (the authors conducted
the actual analysis). Thematic analysis was chosen for
this article, analysing three code groups: agricultural
practices, future opportunities and tourism. All cited
documents and transcripts are available by requesting
the corresponding author.

For a better understanding of the topic and the
importance of the mango for the region, geographi-
cal and socio-cultural inclusion of Guimaras Island
is needed. Guimaras Island is part of the archipelago
Western Visayas in the Philippines, surrounded by
two bigger islands of Panay and Negros. With a total
area of 604 km?, Guimaras was always focused on the
agricultural sector, considering perfect natural condi-
tions for growing mangoes. Up to 93 % of its area is
considered agricultural land, with the vast majority
being highly suitable for mango cultivation (Code
of Practice, 2017).

Guimaras Gravely Loam soil and climate condi-
tions resulted in more than 250,000 bearing mango
trees (Code of Practice, 2017). The impor-
tance of this is highlighted by the presence of the
mango research institute, National Mango Research
and Development Centre.

RESULTS AND DISCUSSION

The locals realised the uniqueness of mangoes and
began to use their potential in the agricultural/horti-

SCIENTIA AGRICULTURAE BOHEMICA, 55, 2024 (1): 22-26 23



cultural sector and tourism. They have been attracting
tourists since 1993, mainly through the Manggahan fes-
tival, which still takes place every year, for two weeks
in May (the peak of mango season) (Gillespie,
2019). In 2023, after the COVID-19 restrictions were
lifted, Guimaras Police Provincial Office data sug-
gested an inflow of more than 53,000 tourists during
the duration of the festival (Herrera, 2023).

Climate change and agricultural challenges

With such a number of tourists, locals must be pre-
pared to provide enough fresh and processed mangoes
to fulfil the demand, which was a problem this year
(2023). ‘There are a lot of factors affecting mango
productivity. With the current change in our climatic
conditions, we need to also adjust the production
calendar.” (mango farmer) The key to having enough
supply of mangoes for this number of tourists in a
relatively short period (usually Manggahan festival
lasts for two weeks, except in the year 2023 as a
result of COVID-19 restrictions happening in previ-
ous years), is to have a proper production calendar
setting (induction in January/February and harvest
in March/April with enough time for processing).
Yegbemey et al. (2014), in their case study in
West Africa, suggested that the best option for adap-
tation of the farmers (in this case, Maize farmers) to
the changing climate patterns is extensive education
of the farmers, as they usually do not have access to
accurate climate predictions. Guimaras Island, with
a research institution, focused directly on mangoes,
possesses resources for this kind of education for the
farmers, yet they are still focusing on other factors
concerning mango production: ‘We have training in
our facility for farmers focusing on product quality,
fertilization, pest and disease management.’ (staff of
the agricultural learning facility)

Mango-tourism challenges and forecasting

The same pattern falls towards the management
of tourist arrival. Once farmers do not have their
production calendars lined up with the event, when
demand is at its peak, the need of the market is not
met during the festival, forcing higher prices of the
available mango products and surpluses after the event
(considering later induction and harvest). ‘In previous
years 2020 and 2022, we were not successful because
of the weather and this year (2023) is not looking
good either. In June and July, production goes down.
So, during April and May, we try to make as much as
possible so we can survive the whole year. During
the festival, we sell around five to ten tons of fresh
mangoes alone. We do not have sufficient supply for
export for example, because we need to satisfy tour-
ists on the Island, and they will not go home without
dried mangoes.” (mango products producer)

24

Forecasting of the tourism demand is especially
needed in the situation of change, to keep the devel-
opment of the region on its path of improvement. As
mentioned in a bookby Frechtling (2001) people
are inseparable from the production-consumption
process, meaning the tourism products must line up
with available supply and its consumption. Applying
it to the case of Guimaras Island, if climate change
shifts the pattern of the mango production calendar
and mango business stakeholders or tourism event
planners do not adapt to this rearrangement, tourists
might lose interest in it.

Diversification of high-value crops

Guimaras is reliant on its mangoes which are af-
fecting nearly every sector on the Island. With climate
change and the difficult process of mango production,
there is a question of diversification in agriculture. A
case study from Fiji by Singh (2020) shows how a
lucrative cash crop (sugar cane) became less profit-
able and attractive over time. The answer to save local
farmers was diversification to other crops (exotic fruits,
vegetables). Some of the farmers from Guimaras are
already shifting from mangoes to other attractive crops
such as Pitahaya (Selenicereus undatus, commonly
known as dragon fruit). They are using knowledge from
the mango value chain and are applying it to Pitahayas,
which are less difficult to produce and finance, harvest
is possible over a span of 3 to 6 months, and natural
conditions are as favourable as they are with mangoes
(Mercado-Silva, 2018). ‘I know that dragon fruit
field is an emerging market, but still, we have a lot
of work.’” (former mango farmer) ‘At the moment the
national fruit is mango. That'’s our national fruit. In
May, we have a mango festival, then in July, and in
August, we have the Dragon Fruit Festival. We are the
only province here in the Philippines with a Dragon
Fruit Festival.”(mango farmer). This form of diver-
sification, while still preserving the original crop as
a main commodity for production and as an attraction
while having another possibility ready if needed, is
a good strategy. If they can successfully add another
crop (Pitahaya), there is space for more diversifica-
tion in the future if problems with climate change and
the mango business persist. Diversification, which
is slowly happening towards other high-value crops,
will not threaten the local development of Guimaras
Island if it can adapt to these changes.

CONCLUSIONS

With agricultural and tourism sectors focused on
mangoes, local stakeholders in the mango business on
Guimaras Island, Philippines, are experiencing new
challenges with climate change. The main challenge
now is to adjust the farming calendar of the already
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difficult process of producing mangoes and lining it up
with an inflow of tourists during the yearly Manggahan
festival, to ensure enough supply to satisfy the needs
of the consumers. Another possible long-term goal
should be the diversification of high-value crops,
such as Pitahaya, that could attract even more tour-
ists even after the main mango season (Evahelda
etal.,,2021;Gonzales etal.,2021; Ambalegin
et al., 2022). These short-term, such as adjustment
of the agricultural calendar, and long-term adapta-
tion strategies, such as diversification of high-value
crops, should prevent threats represented by climate
change towards the mango-driven development of
Guimaras Island.
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