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Cacao is one of the world's most valuable export commodities and cash crops. Western Visayas, along with
the other regions of the Philippines, has committed to participate in national efforts to strengthen the
production capacity of the cacao industry and address prospects and opportunities for the industry growth
and development. This paper presents the results of a region-wide study that mapped out and assessed key
cacao-producing areas in the Western Visayas, specifically Aklan, Antique, Capiz, and lloilo. The study
sought their current production levels, important agricultural properties of farming areas, production
densities, and growth potentials. Geospatial data was generated, analyzed, and mapped using Open Data Kit
(ODK), an electronic data management system. Findings revealed that cacao plantations are not evenly
distributed in Panay Island. Most cacao farms are located in the Province of lloilo; however, tree density was
highest at farms in the Province of Capiz. The geophysical characteristics of most cocoa-producing areas
were consistent with the geophysical elements mentioned in the literature. These findings can be used for

science-based decisions for promoting the emerging cacao industry in Panay Island.
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INTRODUCTION

Cacao has become a highly valued agricultural product
worldwide. Ranked third among the most significant
export commodities globally, cacao is also the second
most important tropical cash crop (Blare and Useche 2013;
Diaz-Montenegro et al. 2018). According to the records,
80% of cacao is produced by 7 — 8 million small family-
managed cacao farms in over 50 countries around the
world (ECLAC et al. 2015). The global cacao market
distinguishes between two broad categories of cacao
beans: "fine or flavor" and "bulk or ordinary" cacao beans
(ICCO 2020). Given their excellent characteristics, fine
flavor cacao beans sold for a premium represent 5 — 10%
of the world market (ICCO 2006; Melo and Hollander
2013; Diaz-Montenegro et al. 2018). As such, fine flavor
cacao creates a global demand exceeding supply and
resulting in lucrative macro-level chain expansion with
premium pricing benefits equitably spread out to all chain
actors (ICCO 2012; Blare and Useche 2013).

https://pas.cafs.uplb.edu.ph

In the past years, the cacao industry has gained
recognition in domestic and export markets as cacao
beans' supply-and-demand gap has increased. The world
demand for cacao has nearly tripled since 1970, with an
annual growth rate of 3% in China and 7.9% in India.
Cacao may significantly contribute to poverty alleviation
and inclusive growth through livelihood and job
generation since cacao production requires only a small
monetary investment or start-up capital the reason why
80-90% of the growers are of small farm holdings and
family-run farms (DTI 2016; Lena 2017). The cacao plant is
suitable for intercropping with coconut and banana,
especially during its gestation period. The gestation
period takes a minimum of two to three years, from seed
to fruit-bearing tree (Olasupo and Aikpokpodion 2019).
While waiting for the cacao to bear fruits, farmers earn
from the produce of the other crops. These are some of
the most valued advantages of this high-value crop. The
early return on investments and the high profitability of
the product also ensure good income augmentation
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potential. Significantly, the industry is market-driven,
considering that cacao has no product substitute. Such a
high-value crop has diversified its usage as food and non-
food, which shows potential for a sustainable marketing

opportunity.

In the Philippines, there was an increasing volume of
imports for cocoa, with 31,920 mt in 2011 and 48,480 mt
in 2015. Moreover, there was an enormous increase in the
value of cocoa imports from US$ 103,370,000 to US$
199,690,000 in 2011 and 2015, respectively (PSA 2016). The
Philippine government reported that the global demand
for cacao would reach between 4.7 and 5 million mt by
2020. However, a global cocoa shortage is predicted at 1
million mt by 2020 (2017 — 2022 Philippine Cacao Industry
Map). The Philippines alone consumes 50,000 mt
annually, while the local supply is between 10,000-15,000
mt from the 20,000 — 25,000 ha of land planted with cacao
per industry estimate (DTI 2016; Colby-Sy 2020).
Nonetheless, the Philippine Statistical Authority (PSA)
reports an estimate of 6,020 MT produced in the year
2015.

Realizing such a critical need, the Philippine Cacao
Industry Roadmap was crafted to guide the country's
cacao industry development for the next five years (DA-
DTI 2022). Cacao stakeholders envision a competitive and
sustainable Philippine cacao industry by 2022 which is
expected to be achieved through the 2022 Cacao
Challenge. The goal is to produce 100,000 mt of fermented
beans by the year 2022 for the export and domestic
markets through a 40% annual increase in production, an
increase in production productivity to 2 kg per tree per
year, an increase in cacao farmers' income to at least
PhP 130,000 per ha per year, and export sales by at least
US$ 250,000,000 per year.

There were 17 regions in the country that signified
their commitment to participate in attaining the industry's
goals. Region VI (Western Visayas) committed to
producing 1,000 mt of cacao annually. However, aiming
toward this direction requires an assessment of the
region’s capability to meet its annual production targets.

Panay Island is located in the Western Visayas area of
the Philippines and comprises four provinces: Aklan,
Antique, Capiz, and Iloilo. It has a total land area of 2,011
km? (4,637 sq mi) and a population of 7,954,723 as of the
2020 census (PSA 2021). The natural forest on the island is
the most important carbon sink in the region (GIZ
extends Panay cacao program 2016). Valentin Tutur, the
Philippine Cacao Industry Council chairman, noted that
Panay Island has "great potential” for cacao (Lena 2017).
In the past years, the Department of Trade and Industry
(DTI) promoted cacao as one of the crops to be planted in
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the region. The Department of Agriculture (DA) also
identified areas in Panay Island suitable for cacao.
Furthermore, the Iloilo Provincial Agriculture Office
(PAO) classified the cities of Dingle and Passi as a highly
suitable areas for cacao planting (Panay News 2018).

In the identification and mapping of resource areas
such as in the case of suitable planting areas for cacao
production, there has been a growing number of users
venturing into the use of mobile phones and Android-
based applications for such purposes. One of the mobile
phone applications gaining popularity is the Open Data
Kit (ODK), which is an open-source software that allows
organizations to build and manage application-specific
information services and collect data in resource-
constrained environments (Brunette et al. 2013). Google's
Android mobile phone application was used in the
Netherlands to collect data related to hydroinformatics
(Abbot and Jonoski 2001; Jonoski et al. 2013). In the study
of Signore (2016), several vegetable crops at risk of genetic
erosion were mapped using ODK and Google Fusion
Tables.

Furthermore, studies in plant breeding and genetics
(Rife and Poland 2014) as well as community well-being
and household living standards also used open-source
and mobile phone applications for electronic data capture
(Bell et al. 2016). Researchers used free, Android-based
applications to lower the cost of data collection, decrease
technological barriers, and promote the adoption of
electronic data management. Extensive mobile data
collection through Android and iOS mobile phones was
used to gather geospatial locations and images (Salvati et
al. 2021). The digital version of the forms using the Open
Data Kit (ODK) and GISCloud client-server approach
captured geospatial data which were analyzed and
mapped to evaluate the possible impacts of exposed
buildings on potential geo-hydrological processes.

Extant literature shows that using electronic data
management has become essential in research. This data
collection method lessens the scribing and transcribing of
a massive amount of data from the paper-pen method,
enhances the effectiveness of data collection, increases
data integrity, and facilitates data organization in digital
form (Rife and Poland 2014).

In the agricultural sector, there are studies that show
the use of mobile phone and Android applications. In
2018, de Oliveira Junior et al. developed an application
for smartphones and Android tablets to measure
climatological variables such as air temperature, black
globe temperature, and relative humidity. Montoya et al.
(2013) used an application for Android tablets that
interact with a control system based on Linux, Apache,
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MySQL, PHP, Perl, and Python (LAMP) to collect and
monitor variables in precision agriculture. This proves
that the application of mobile technology for data
collection can be effectively implemented and is cost-
efficient (Salvati et al. 2021). However, despite the
extensive use of mobile device applications, there is a gap
in the use of ODK for data collection in the agricultural
sector, specifically in the cacao industry.

Scientific studies on cacao production, especially those
aimed at determining the suitability of planting areas for
cacao in the Philippines, particularly in Western Visayas,
would greatly benefit government and private sector
efforts in increasing cacao production in the region.
However, no such local studies have been undertaken yet,
as existing literature focuses on the understanding of the
genetic character and physiology of cacao beans (Kothe et
al. 2013; Wickramasuriya et al. 2018; Coulibaly and Erbao
2019); the processing of cacao (Alean et al. 2016; Kysiak
2016); and the effects of cacao products on human health
(Katz et al. 2011; Martin et al. 2020; Daussin 2021).

Given the absence of empirical studies on cacao-
producing areas in Region VI, there is an urgent need to
investigate and assess cacao-growing areas' quality and
production potential in Western Visayas. Moreover, these
assessments could benefit from using the nine Principles
for Digital Development and the Open Data Kit in data
generation. This paper presents the results of a region-
wide study that mapped out and assessed key cacao-
producing areas in Western Visayas, specifically Aklan,
Antique, Capiz, and Iloilo. The potentials for agricultural
production of cacao in Western Visayas were examined.
Specifically, the study sought to answer the following
issues and concerns: 1) Where are the key cacao-
producing areas in the region? Where is the concentration
of cacao in elevated areas in the region?; 2) What are the
physio-chemical properties
areas?; and 3) What is the growth potential of the cacao-
production areas in Panay island? As a corollary, what is
the density (tree density, number of farms, indicative
production in kg per area) of production in these areas?

of the cacao-production

This research also provided much-needed scientific
data and information on Western Visayas's key cacao
production sites as well as their production capacities and
growth potentials. National government agencies such as
the DTI and DA, which assist the cacao industry, can find
a scientific basis for relevant policy measures for
promoting and expanding the local cacao industry. In
addition, local government units (LGUs) concerned can
use the data to strengthen governance efforts in delivering
agricultural and business development services to the
cacao industry.
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MATERIALS AND METHODS

Using a qualitative research design, the study adopted a
framework for data collection and analysis that conforms
to the Principles of Digital Development (Fig. 1). The said
framework outlines nine living guidelines designed to
help integrate best practices into technology-enabled
programs and are continuously updated and refined over
time. Each pillar serves as a guide in every phase of the
project life cycle, eventually forming the guidance in each
of its phases. Adopting the Principles of Digital
Development enables establishing a community-
developed decision support tool enhanced by using
information and communication technologies (ICTs).

These nine principles are: (1) Design With the User;
(2) Understand the Existing Ecosystem; (3) Design for
Scale; (4) Build for Sustainability; (5) Be Data Driven; (6)
Use Open Standards, Open Data, Open Source, and Open
Innovation; (7) Reuse and Improve; (8) Address Privacy &
Security; and (9) Be Collaborative.

Principle #1: Design With the User

It is important to engage all the user groups in the
planning, development, implementation, and assessment
processes involved in integrating a technology-based
program or project.

Principle #2: Understand the Ecosystem

An ecosystem may refer to the regulatory environment
(i.e., policies, laws, rules), political environment (i.e.,

structure, government, ministries)), and technical
environment (i.e., standards, platforms, and tools for
interoperability). = Understanding  the  regulatory

environment and aligning the project to the ecosystem is a
crucial aspect in the conduct of the study.

Understand the Existing
Ecosystem

@

Be Data Driven Use Open Standards,
Open Data, Open Source,

and Open Innovation

Address Privacy & Be Collaborative

Security

Fig. 1. Principles of Digital Development (c2023).
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Principle #3: Design for Scale

The design of the project and the technology used are
easily adaptable and customizable.

Principle #4: Build for Sustainability

The project must factor in the physical, human, and
financial resources necessary for long-term sustainability.
Sustainability involves government engagement with
diverse consortium partners.

Principle # 5: Be Data Driven

The objectives are based on the information needs of the
intended users and guarantees relevant data collection,
i.e., how data will be acquired, used, stored, and shared.
This also implies that accurate information is available to
the right people when they need to make sound decisions
— an evidence-based approach for decision-makers.

Principle #6: Use Open Standards, Open Data,
Open Source, and Open Innovation

In congruence with Principle #7, developing another
software entails tedious effort and consumes enormous
project-based
duplicate and may not be sustainable in the long run. In
contrast, ODK is readily available since it is open-source
software. It can be customized based on the project's
needs and updated because it is anchored in an open-

resources. Moreover, solutions often

source community. With ODK, long-term sustainable
development is achieved.

Principle #7: Reuse and Improve

Since software design and development can be expensive
for cash-strapped organizations, the reuse of existing tools
sans alteration can be a practical alternative. A resource
inventory and review can determine possibilities for reuse
of resources. On the other hand, improvement implies
that existing tools can be adapted to specific programs or
needs (Waugaman 2016).

Principle #8: Address Privacy and Security

How the information is collected, stored, analyzed,
shared, and used has serious implications for whom data
is transmitted and for the organization transmitting the
data. Access to ODK Aggregate was given only to
authorized individuals. Authentication can be embedded
in ODK Aggregate, use of the dedicated server, and
encryption with the ODK forms.

Principle # 9: Be Collaborative

Project sustainability can be established by collaborating
with project partners and engaging them within or across
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sectors thru open standards, data, and platforms
(Waugman 2016).
In compliance with the principles of Digital

Development and given the critical role of user
engagement and stakeholders' inputs in the long-term
success of the project, the study sought the involvement
of representatives from various stakeholder groups (i.e.,
technical staff from GIZ and DA) in crafting the
questionnaire and its digital design format. Partnerships
were established among government agencies and
representatives from the private sector, such as the cacao
councils of the different provinces in Region VI.

Selection of the Study Sites

The study covered 70 barangays in 17 municipalities in
the four provinces of Aklan, Antique, Capiz, and Iloilo.
The cacao farms and plantations were mapped using
Android devices with Open Data Kit (ODK). Secondary
data from the DA, DTI, and Deutsche Gesellschaft fir
Internationale Zusammenarbeit — Forest and Climate
Protection in Panay (GIZ-ForClim) project were used a
reference to select the areas to be prioritized for the
survey. The study was conducted from July until October
2017. Given the size of Panay Island and the limited time
to conduct the survey, sample sites were selected. The
selection was based on the following methodology: (1)
The data of GIZ and DA from the years 2015 until 2017 on
the number of cacao trees per municipality and barangay
were calculated and used as the basis for the prioritization
-making matrix, which includes the 25, 50, and 75
percentiles of cacao trees per local government unit. The
top 25% are the highest priority and are marked in red
(Table 1); the next 25% (from 50-75%) are a medium
priority and colored orange. The remaining areas are of
the lowest priority and are indicated in yellow.

The team coordinated with the Municipal
Agriculturist or Municipal Agriculture Officer (MAO) to
identify the cacao farmers in their respective areas. From
the list of cacao farmers provided
by the MAO, 10-20% of them
selected based on (a)

Table 1. Example for
the priority area (in
the Province of

were Aklan).

number of seedlings they
planted, (2) location of the farm, Area
and (3) responsiveness and
willingness of the farmers to
participate in the study.

Data Collection

| Madalag
The first step in any survey is to | Altavas
set  clear  objectives.  The | Balete
objectives should be based on the

| Malay
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Fig. 2. Technical preparation for the ODK setup and data
collection workflow (Pakes et al. 2018).

of the of the
information. In the study, the data that can be processed
into information useful to the intended users were
collected, stored in the server database, and analyzed.
Data collection protocols were designed on this basis.

information needs intended users

The framework and all stages of the ODK workflow
was shown in Fig. 2. The objective, data, database, and
information are highlighted in green in the flow chart,
and the database (server) is placed in the center of the
process flow.

The technical infrastructure for the data collection was
constructed using the Open Data Kit before the survey.
Efforts were made to ensure that the methodology
conformed to the Principles of Digital Development. The
setting-up stage was divided into three steps: (1) ODK
Aggregate server/website preparation, (2) survey forms/
questionnaires design, and (3) Android devices for
mapping set-up.

ODK Collect was the tool used for data collection. It
renders forms into a sequence of input prompts that
apply form logic, entry constraints, and repeating sub-
structures (ODK 2017). During the data collection, end-
users (data surveyors) work through the prompts
(questions) and can save the form at any point during the
survey. The form is automatically saved at the end of the
survey. The data collected are then automatically
uploaded to the server database. If there is no Internet
connection, data is uploaded as soon as the users have a
connection.
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Data Analysis

ODK Aggregate is the server that accepts both the forms
and the data collected (ODK 2017). Once data has been
collected with ODK Collect and uploaded to the database,
ODK Aggregate is used for data processing and export.
ODK Aggregate can generate basic graphs and maps.
Data were exported to comma-separated-value (CSV) file
format and Keyhole Markup Language (KML) file format
for further analysis. These data were processed and maps
were generated through the QGIS, a Geographic
Information System software that can generate maps.
Moreover, the ODK Briefcase was used for data backup
on a computer which data can be used for further
analysis. Fig. 2 details the technical preparation for the
ODK setup and data collection.

RESULTS AND DISCUSSION

Cacao-Producing Areas

Cacao farms and plantations are not evenly distributed
throughout the island. Most farms are located in the
eastern portion of the Panay mountain range and in
relatively low-lying areas in which cacao trees are planted
in approximately 1,501 ha (Fig. 3). These farms are also
bigger than those found in the eastern part of the island
(average of 61,197 trees vs. 14,126 trees).

A total of 252 farms were mapped in Panay Island
with most of the farms being located in the Province of
Iloilo, amounting to a total of 125 farms. On the other
hand, Capiz, with only 26 farms, has the least number of
farms. On average, Antique has the smallest number of
cacao trees planted, with 14,126 trees out of the 197,718
cacao trees. However, although Capiz has the least
number of farms, 45,650 trees are planted in the province
(Table 2).

Number of trees per farm
< 100 trees
101-500 trees
501 - 1000 trees
1001 - 5000 trees
> 5000 trees

Province
Aklan
Antique
Capiz
Tioilo

Fig. 3. Cacao area and density in the Panay Island.
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Table 2. Cacao farms and trees in Panay Island.

Province No. of Farms No. of Trees Trees per Farm
Aklan 48 35,329 738
Antique 53 14,126 266
Capiz 20 45,650 2282
lloilo 125 102,613 820
Total 246 197,718 803

The province of Iloilo, with 102,613 trees, has the
greatest number of trees planted. Moreover, the study
found that the minimum farm size consists of only one
tree. This can be attributed to the high mortality of cacao
plants. Moreover, various government and private
organizations such as the DA, DTI, and the Department of
Environment and Natural Resources (DENR), in
partnership with GIZ - ForClim II project, distributed
cacao seedlings to identified farmer-beneficiaries through
their local government units. However, the beneficiaries
received some of these seedlings after the planting season;
thus, most did not survive.

A. Area Covered, Density, and Concentration of
Cacao Trees

Cacao thrives at altitudes of 30 — 300 m (100 — 1,000 ft)
above sea level in areas where the temperature is at a
minimum of 18 — 21°C (64.4 — 69.8°F) and a maximum of
32°C (89.6°F). The climatic and site requirements of cacao
are usually in the tropical regions of the world and
generally within 15° of the equator (QLD-DAF 2015). A
high mortality rate is evident in growing cacao due to the
projection of the negative impact of climate change on
cacao establishment (Laderach et al. 2013; Anokye 2021).
Thus, it is essential to satisfy the environmental
requirements for cacao production.

Elevation

Province
Aklan
Antique
Capiz
Tloilo

Fig. 4. Elevation in the Panay Island.
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The elevation is the distance above sea level. It is
usually shown on maps by contour lines, by bands of
color, or by numbers giving the exact elevation of points
on the Earth's surface. The map (Fig. 4) shows the
elevation in the eastern part of the island — the western
part is less elevated than the other side.

The concentration map of the cacao plantations (Fig. 5)
shows four major areas of cacao growers on the island.
Two of these areas are found in the western part of the
island, specifically in the Iloilo province. The main area is
within the zone stretching from the municipalities of
Badiangan, Another
concentration that is visible is in the zone ranges from

Janiuay, and Cabatuan.
Passi City to the municipalities of Dingle and Anilao.
Furthermore, two other hotspots are found in the eastern
part of the island. One is located in the province of Aklan
within the zone of Libacao stretching to Balete, while the
other is in the province of Antique in the municipality of
Barbaza.

B. Physio-chemical Characteristics of Cacao-

producing Areas

The economic value of cacao is determined mainly by the
quality of the beans, which includes the flavor, fat
content, average seed weight, shell content, moisture
content, and defective seeds. To achieve good quality
cacao, environmental requirements should be fulfilled.
Climatic factors such as temperature, rainfall, humidity,
and soil suitability can affect agricultural output. These
factors have an integrated impact on cacao growth. Cacao
is cultivated in hot-humid climates with an average
rainfall of between 1,150 mm and 2,500 mm and a
temperature range of 18 — 32°C . These areas lie along the
equator in West Africa, Central and South America, and

Concentration of cacao trees
Band 1 (Gray)
139
0
Province
Aklan
Antique
Capiz
. Iioilo

Fig. 5. Concentration of cacao trees in the Panay Island.
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Asia (Ojo and Sadiq 2010; Okongor et al. 2013; Yoroba et
al. 2019).

Temperature

The temperature range in the study areas is between 29 —
32°C. Cacao temperatures range from a minimum of 18-
21°C and a maximum of 30 — 32°C. Although cocoa will
grow above 32°C, the upper-temperature limit is not well
-defined, and shade cover will influence maximum
temperatures for the cacao. High temperatures may also
affect bean characteristics and yield (QLD-DAF 2015).
Most of the study areas have a maximum temperature of
32°C except for the following municipalities: Madalag
and Malinao in Aklan; Laua-an, Patnongon, and Tibiao
in Antique; Tapaz in Capiz; and Miag-ao, Iloilo. In these
municipalities, the temperature is at 29°C. This implies
that the temperature range in Panay is ideal for growing
cacao plants. However, the risk associated with climate
change, specifically with the rising temperatures, may
lower the survival rate of the cacao establishment (e.g.,
the case in Ghana [Anokye 2021]).

Rainfall

Cacao growing requires more rigorous pedological and
climatic conditions than other tropical crops like coffee,
palm, and rubber tree. Cacao needs wetter conditions of
about a minimum of 1,150 mm rainfall per year (Yoroba
et al. 2019) with a limited number of dry days of not
more than 90 d or three months (QLD-DAF 2015; Yoroba
et al. 2019). The rainfall distribution in Panay Island is
diverse and ranges from 2,539 - 5,066 mm annually
(Table 3).

Soil Suitability

Cacao is grown on a wide range of soil types, but soils
with moderate to high fertility are favored since fertilizer
inputs under traditional production systems are low
(QLD-DAF 2015). The Department of Agriculture created
a crop suitability map which farmers and growers can
use to assess if the soil is suitable for the crop they intend
to grow. The bases for the suitability map are water
source availability, shade newly planted for crops, Type
IV climate, loamy soil, and well-porous and well-aerated
soil. The Type IV climate is characterized as evenly
distributed yearly rainfall (PIDS 2005). Among the study
sites, the soil in Pandan, Patnongon, and Sebaste in
Antique, Ivisan, and Pontevedra in Capiz is unsuitable
for cacao plants. However, this does not mean that cacao
plants could not be grown in the area. Soil suitability is
only one factor to be considered. The areas mentioned
met the required temperature and rainfall per annum.
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C. Opportunities for Growth

Findings also showed that the cacao farmers in Panay
Island are satisfied with their crops and the profit they
earn from them (91.85%). They also want to plant more
cacao seedlings on their respective farms. Table 4 shows
the prospective number of seedlings to be planted in the
next five years.

Furthermore, various agencies in the region, such as
the DA, DTI, and Land Bank of the Philippines
(LANDBANK), provide different types of assistance to
cacao farmers and growers on the island. The DA assists
the farmers through their technical training and support
(i.e., land-suitability tests, product development, planting
materials and inputs, cacao nursery, among others). DTI
provides product development and market facilitation.
DTI also extends trainings and recently facilitated the
symposiums that led cacao industry stakeholders to meet
and discuss possible collaborations (e.g. the Cacaolink).
They also offered technical assistance to strengthen the

Table 3. Rainfall distribution in the Panay Island.

Province Municipality Rainr::Lng) Province Municipality (mr?lz)iixlar:lual
Aklan Altavas 3008 lloilo  Ajuy 2539
Balete 3008 Anilao 2082
Ibajay 5066 Badiangan 2539
Libacao 3639 Batad 3008
Madalag 3639 Cabatuan 2539
Malinao 3639 Calinog 2539
Antique  Barbaza g%g%"t‘g gggg Dingle 2082
Culasi 5066 Duenas 2539
Hamtic 3008 Igbaras g;%":g ;rg(;g
Laua-An 3639 Janiuay 2539
Pandan 5066 Lambunao ;g%'?g ;rg(;g
Patnongon 3639 Lemery 2539
Sebaste 5066 Miagao 2539
Sibalom 3008 New Lucena 2082
Tibiao 5066 Passi City 2539
Capiz Cuartero 2539 Pototan ;%g%”:g gg?g
Dumalag 2539 San Dionisio 2539
Dumarao 2539 San Enrique 2539
Ivisan 2539 San Joaquin 2539
Jamindan 3008 San Rafael 2539
Ma-Ayon 2539
Mambusao 2539
Pontevedra 2539
Tapaz 3008
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Table 4. Perspective number of seedlings to be planted in
the next five years.

No. of % in the

Province Municipality seedlings  Province % in Panay
Aklan Altavas 16,000 11.76 3.34
Balete 22,000 16.18 4.60

Ibajay 9,500 6.99 1.99

Libacao 55,500 40.81 11.60

Madalag 7,000 5.15 1.46

Malinao 26,000 19.12 5.43

Total in Aklan 136,000 100.00 2843
Antique Barbaza 13,450 36.25 2.81
Culasi 1,850 4.99 0.39

Hamtic 5,000 13.48 1.05

Laua-An 4,000 10.78 0.84

Pandan 6,000 16.17 1.25

Patnongon 3,300 8.89 0.69

Sebaste 2,000 5.39 0.42

Tibiao 1,500 4.04 0.31

Total in Antique 37,100 100.00 7.75
Capiz Cuartero 5,000 6.13 1.05
Dumalag 24,500 30.05 512

Dumarao 3,500 4.29 0.73

Ivisan 100 0.12 0.02

Jamindan 29,000 35.57 6.06

Ma-Ayon 4,150 5.09 0.87

Mambusao 1,250 1.53 0.26

Pontevedra 1,020 1.25 0.21

Tapaz 13,000 15.95 272

Total in Capiz 81,520 100.00 17.04
lloilo Ajuy 5,000 2.23 1.05
Anilao 2,250 1.01 0.47

Badiangan 6,650 297 1.39

Batad 6,000 2.68 1.25

Cabatuan 8,150 3.64 1.70

Calinog 1,600 0.71 0.33

Dingle 8,100 3.62 1.69

Duenas 15,000 6.70 3.14

Igbaras 5,000 2.23 1.05

Janiuay 3,000 1.34 0.63

Lambunao 8,500 3.80 1.78

Lemery 5,600 2.50 117

Miagao 500 0.22 0.10

New Lucena 50 0.02 0.01

Passi City 117,500 52.50 24.56

Pototan 20,100 8.98 4.20

San Dionisio 4,500 2.01 0.94

San Enrique 3,300 147 0.69

San Joaquin 2,000 0.89 0.42

San Rafael 1,000 0.45 0.21

Total in lloilo 223,800 100.00 46.78
Total in Panay 478,420 100.00

cacao industry in the Visayas area through training
related to product development (e.g., chocolate-making).
In addition, state-owned financial institutions such as
LANDBANK provide credit facilities and financing
programs to farmers and agri-based micro, small, and
medium enterprises (MSMEs) to accelerate the growth of
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these enterprises (LANDBANK launches credit facility
for rapid growth of farmers, agri-based MSMEs 2021).

The LGUs and private organizations concerned also
took the lead in promoting cacao in Panay Island. There
is also the emergence of organized groups or industry
associations of cacao producers in the island, such as the
Panay Organic Producers Association, Libacao Banana
Cacao Planters Association (LIBACAPA) in Aklan,
Pototan Cacao Growers Association, and Dingle Cacao
Growers Association in Iloilo, as well as the Regional
Cacao Council that serves as the federation for all cacao
farmers and growers in the Region VI.

Indeed, there is a wide opportunity for the growth
and development of the cacao industry in Panay Island
as manifested in the cacao farmers’ commitment to
expand their farms, the existence of institutionalized
assistance, and the presence of organized groups and
associations that assist in the promotion of cacao
cultivation.

CONCLUSION

This study characterized the cacao industry in Panay
Island, Philippines. Specifically, it investigated the key
producing provinces, production densities, and common
geophysical characteristics and identified growth
opportunities. In the absence of previous studies of a
similar nature, this pioneering work utilized the
combination of ODK and GIS, following the Principles of
Digital Development in characterizing cacao — a fast-
growing commodity in Western Visayas.

The study found that cacao plantations are not
evenly distributed in Panay Island and that its
dominance is found in areas located east of the Panay
Mountain Range. Except for soil suitability, the
geophysical characteristics of the cacao-producing areas
were seen to be consistent with the geophysical elements
mentioned in the literature. Most farms and cacao trees
were documented in the Province of Iloilo, but tree
density is highest in farms in the Province of Capiz.
Areas in Antique and Capiz were observed not to exhibit
soils suitable for cacao but met the temperature and
rainfall requirements. Projected farm expansions were
noted with the Province of Iloilo having approximately
half of the estimated increase in the next five years.
Growth opportunities are also indicated with
documented support from government and private
institutions for meeting requirements in finance,
production, development, and
marketing and processing of produce. The research
underscored the potential of Panay Island as a primary
contributor to the realization of the 2022 Cacao

human resource
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Challenge as stipulated in the Philippine Cacao Industry
Roadmap.

Managers and academics are aware of the importance
of science-based decisions. However, to promote the
growth of new industries such as cacao, decisions must
be anchored on sound projections. This paper worked on
characterizing the potential of Panay Island as an
expansion area for cacao plantation. The evidence is vital
not only technically (geophysical characteristics) but also
institutionally (sectoral industry support).

Issues in the design present one of the limitations of
the study. Only farms listed in the Office of the
Municipal Agriculturist were included in the study. In
addition, no town-specific geophysical characteristics
were documented — data were aggregated at the
provincial level, which may have failed to capture
municipal-level peculiarities. Other geophysical features
were also not available and remain undocumented.
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