
C O F F E E - B A S E D  F A R M I N G  A N D  E N T R E P R E N E U R S H I P  E N G A G E M E N T  ( C O F . F . E . E . )  P R O G R A M

This project intends to introduce a technological alternative and Covid19-adaptive approach, as
well as enhance climate mitigation and adaptation approaches for coffee production through
establishing a wireless sensor network using Internet of Things (IoT) technology with the
purpose of monitoring and managing a number of environmental variables affecting coffee
cultivation and quality. 

This initiative has three phases:
               a) Technology Development and Establishment (Phase 1),
               b) On-Farm Experimentation and Technology Adoption (Phase 2), and
               c) Farmer-to-Farmer Technology Transfer (Phase 3).

IoT technologies in coffee production approach conventional farming operations in order to
fulfill growing demand and prevent production losses. 

The project started in July 2021 and is scheduled to be completed in December 2024.

BACKGROUND
Coffee is one of the most widely consumed beverages and traded commodities worldwide. The
Philippines consumed approximately 2.1 to 3.3 million 60-kg coffee bags from 2011 to 2020.
However, the Philippines, as an agricultural country in "The Bean Belt," only produced about
60,000 metric tons (MT) of coffee in 2019, insufficient to supply local demand, forcing the
industry increasingly reliant on imports. With these findings, there is a significant gap between
coffee demand and supply.

Natural disasters, climate change, and the current global pandemic have all been known to have
an impact on the coffee industry. These compounding challenges in the production have a
significant impact on yield, growth, and quality of coffee. And there are soil and environmental
factors that must be satisfied in order to maximize the yield of a coffee farm.
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This phase was allocated to the development and establishment of the sensor devices. Sensors developed by Packetworx collect and analyze farm
parameters like ambient temperature, relative humidity, soil moisture, and rainfall. These packet devices are strategically installed and tested in the coffee
demonstration farms that the project team established in Gen. Emilio Aguinaldo (Bailen), Cavite, and Bansalan, Davao del Sur. Below are the project
milestones for this period:

Environmental and
ground modules in
sensors can detect
certain parameters that
have a significant impact
on coffee yield, growth,
and quality.

Data on weather
conditions can also
assist in determining
weather patterns and
formulating a data-driven
farm management plans.

Reduces the need for physical monitoring, allows for
more efficient use of resources like fertilizers and
irrigation water, and optimizes operational procedures. 

As a result, it has the potential to improve coffee production and
quality, resulting in increased revenue while simultaneously

addressing the adverse environmental effects of farming.

Farmers can remotely
monitor the state of their
farm in real time and
take action depending on
the data.

According to forecasts
from various global
climate models, coffee-
growing conditions will
alter dramatically in the
next years as a result of
climate change.
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project  phases
Phase 1: Technology Development and Establishment 

With this development, there is a need to continue the observation of sample coffee plants given the right interventions from experts. Furthermore, there is
a need to add more sites from various levels of altitude to have a better representation of the geographical location of the country given that almost all
parts of the country grow coffee. The outputs of this phase are significant input for phase 2.

Phase 2: On-Farm Experimentation and Technology Adoption

Lastly, emphasizing the importance of information transfer from research and development to farmers, the third phase will implement a targeted transfer
or farmer-to-farmer approach. The farmer-scientists/entrepreneurs who were capacitated in phase 2 are expected to not only apply the technical
knowledge and farming technologies they learned on their own farms, but also to disseminate them to nearby coffee farmers or to associations in which
the partner farmer-cooperator is a member (considering that this project will also provide access to IoT technology to neighboring farms). This strategy
also will increase the capacity of producer organizations.

The project team anticipates that if technology adoption spreads significantly among members, it will be feasible to teach a few well-connected farmers
about localized GAP and technology use, with the expectation that these farmers will spread information to others. Thus, farmers who are trained in a
concentrated area have the greatest impact.

Phase 3: Farmer-to-Farmer Technology Transfer

The technology developed in phase 1 will be utilized in this phase. Coffee farmers will be trained as coffee farmer-scientists by allowing them to conduct
the actual research, as well as farmer-entrepreneurs through workshops on marketing strategy and market linkage activities. Following the 9-9-9 rule in
coffee production, the team has planned activities that will use the actual IoT-based data to provide a report and treatment recommendations for the farm
to the end-user, assisting them in making informed decisions that will enable them to use their resources efficiently and effectively, resulting in increased
farm productivity. 

Through this, the farmers will gain research experience on how the IoT technology works and how the data can benefit them. They will also be taught on
how certain recommendations were formulated.
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development of
weatherproof
devices for coffee
farm

Data gathering and analysis
(Baseline information on the farmer, coffee
agronomic characteristics and yield, Accuweather-
based and IoT-based agro-climate parameters, and
preliminary data on technology adoption)

Planning workshops
with project team,
project orientation to
key stakeholders, and
development of IoT
sensors

Installation and
testing of packet
devices

Consortium
Agreement and
Project Inception


