Mapping Cacao Farms and Plantations
Using Android Devices

Imprint
This publication is by the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH through the Forest and Climate Protection
in Panay-Phase II (ForClim II) Project, funded by the German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety
(BMU) under its International Climate Initiative. BMU supports this Initiative based on a decision of the German Parliament. For more
information, see http://www.international-climate-initiative.com.
As a federally owned enterprise, GIZ supports the German Government in achieving its objectives in the field of international cooperation
for sustainable development.

Published by:
Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ) GmbH

Registered offices
Bonn and Eschborn

Ground Floor Forest Management Bureau Annex Building
Department of Environment and Natural Resources Compound
Visayas Avenue, Diliman, Quezon City 1101, Philippines
T +63 2 697 3127

Programme:
Forest and Climate Protection in Panay – Phase II

Authors:
Ubo Pakes, Rhea Subong, Mary Ann T. Gumban and Klaus Schmitt

Photo credits/sources:
©GIZ/Ubo Pakes
©GIZ/Klaus Schmitt
Forest and Climate Protection in Panay Project

URL links:
This publication contains links to external websites. Responsibility for the content of the listed external sites always lies with their
respective publishers. When the links to these sites were first posted, GIZ checked the third-party content to establish whether it could
give rise to civil or criminal liability. However, the constant review of the links to external sitescannot reasonably be expected without
concrete indication of a violation of rights. If GIZ itself becomes aware or is notified by a third party that an external site it has provided
a link to gives rise to civil or criminal liability, it will remove the link to this site immediately. GIZ expressly dissociates itself from such
content.

Maps:
The maps printed here are intended only for information purposes and in no way constitute recognition under international law of
boundaries and territories. GIZ accepts no responsibility for these maps being entirely up to date, correct or complete. All liability for any
damage, direct or indirect, resulting from their use is excluded.

On behalf of the
German Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety (BMU)

GIZ is responsible for the content of this publication.

Printing and distribution:
GIZ, Quezon City

Quezon City, Philippines | 2018

Contents
List of figures .............................................................................................................................................................................................................................................................. i
List of tables .............................................................................................................................................................................................................................................................. ii
Acronyms ..................................................................................................................................................................................................................................................................... iii
Foreword ....................................................................................................................................................................................................................................................................... iv
1. Introduction ............................................................................................................................................................................................................................................................ 1
2. Project design and preparations.............................................................................................................................................................................................................. 3
2.1 Project design ............................................................................................................................................................................................................................................. 4
2.2 Organisational preparations .............................................................................................................................................................................................................. 4
2.2.1 Training ................................................................................................................................................................................................................................................. 4
2.2.2 Priority areas.................................................................................................................................................................................................................................... 5
2.3 ODK data collection and mapping workflow ......................................................................................................................................................................... 5
3. Setting up an ODK aggregate website/server ................................................................................................................................................................................ 7
3.1 Submission management ..................................................................................................................................................................................................................... 8
3.1.1 Exported submissions................................................................................................................................................................................................................. 9
3.1.2 Visualise............................................................................................................................................................................................................................................... 9
3.1.3 Export ................................................................................................................................................................................................................................................. 10
3.2 Form management ................................................................................................................................................................................................................................ 11
4. Preparing forms for ODK ............................................................................................................................................................................................................................ 12
4.1 Making the survey forms ................................................................................................................................................................................................................. 13
4.2 Converting and testing survey forms....................................................................................................................................................................................... 14
4.3 Uploading survey forms to ODK aggregate ......................................................................................................................................................................... 14
5. Setting up of Android devices ................................................................................................................................................................................................................ 16
5.1 Downloading the ODK application .............................................................................................................................................................................................. 17
5.2 Setting the server details in ODK Collect ............................................................................................................................................................................ 17
5.3 Downloading forms to an Android device ............................................................................................................................................................................ 19
6. Carrying out a survey ................................................................................................................................................................................................................................... 21
6.1 Some background information on GPS.................................................................................................................................................................................... 22
6.2 Uploading survey results ................................................................................................................................................................................................................. 23
6.3 Correcting entries and results ..................................................................................................................................................................................................... 23
6.4 Troubleshooting....................................................................................................................................................................................................................................... 23
6.5 Making the project sustainable ................................................................................................................................................................................................... 25
7. ODK Briefcase .................................................................................................................................................................................................................................................... 26
8. Data analysis and GIS operations ....................................................................................................................................................................................................... 29
8.1 Additional GIS data .............................................................................................................................................................................................................................. 30
8.1.1 Administrative boundaries .................................................................................................................................................................................................... 30
8.1.2 Road network ................................................................................................................................................................................................................................ 30
8.1.3 Elevation data ............................................................................................................................................................................................................................... 30
8.2 Import into QGIS .................................................................................................................................................................................................................................... 30
8.3 Concentration mapping ...................................................................................................................................................................................................................... 31
8.4 GIS Analysis at an administrative level ................................................................................................................................................................................ 33
8.5 Distance mapping .................................................................................................................................................................................................................................. 34
8.6 Viewing data in Google Earth ....................................................................................................................................................................................................... 35

9. Cacao in Panay Island ................................................................................................................................................................................................................................. 36
9.1 Cacao farms in Panay Island ........................................................................................................................................................................................................ 37
9.2 Future developments .......................................................................................................................................................................................................................... 38
9.3 Cacao products ....................................................................................................................................................................................................................................... 39
9.4 Farmers needs......................................................................................................................................................................................................................................... 40
9.5 Comparative data .................................................................................................................................................................................................................................. 41
10. Economic valuation and implications for local government units ............................................................................................................................. 43
10.1 Province of Aklan ............................................................................................................................................................................................................................... 44
10.2 Province of Antique ........................................................................................................................................................................................................................... 45
10.3 Province of Capiz ................................................................................................................................................................................................................................ 46
10.4 Province of Iloilo................................................................................................................................................................................................................................. 47
11. Learning experiences and challenges during the fieldwork ........................................................................................................................................... 49
12. Data security and principles for digital development ........................................................................................................................................................ 51
12.1 Data security ......................................................................................................................................................................................................................................... 52
12.1.1 Encrypted forms ....................................................................................................................................................................................................................... 52
12.1.2 Android device ........................................................................................................................................................................................................................... 54
12.1.3 ODK aggregate server ........................................................................................................................................................................................................... 55
12.2 Principles for digital development ......................................................................................................................................................................................... 55
References ................................................................................................................................................................................................................................................................. 57
Appendices ................................................................................................................................................................................................................................................................ 60

List of figures
Figure 1. Map of Panay Island ...................................................................................................................................................... iv
Figure 2. ODK data collection and mapping workflow ............................................................................................................ 6
Figure 3. Screenshot of the main page of an ODK aggregate website ................................................................................... 9
Figure 4. Overview exported submissions ................................................................................................................................... 9
Figure 5. Visualisation options using ODK Aggregate: Details of survey data .................................................................. 10
Figure 6. Export to KML menu in ODK aggregate ................................................................................................................ 10
Figure 7. Example of visualisation of data in Google Earth .................................................................................................. 11
Figure 8. The forms tab from ODK aggregate ......................................................................................................................... 11
Figure 9. Worksheets in the Excel spreadsheet ........................................................................................................................ 13
Figure 10. Example of a screenshot of testing a form in Enketo .......................................................................................... 14
Figure 11. Menu options for the uploading of new forms ..................................................................................................... 15
Figure 12. Screenshot from Google Play on an Android device, the ODK Collect app .................................................. 17
Figure 13. Screen shot of the ODK Collect app on an Android device, the settings button .......................................... 18
Figure 14. Server settings in ODK Collect ................................................................................................................................ 18
Figure 15. Form management settings in ODK Collect ......................................................................................................... 19
Figure 16. ODK Collect main menu with the option to download forms from the server ............................................. 20
Figure 17. Settings menu on an older Android device, showing the GPS option .............................................................. 22
Figure 18. ODK subfolders under the ODK folder of an Android device ........................................................................ 24
Figure 19. ODK Aggregate, manual upload of submission data ........................................................................................... 24
Figure 20. ODK Briefcase main screen ..................................................................................................................................... 28
Figure 21. Example of a csvt file in Excel ................................................................................................................................. 31
Figure 22. Heatmap showing concentrations of cacao farms ................................................................................................ 32
Figure 23. Google Earth concentration map ............................................................................................................................ 32
Figure 24. QGIS the GroupStats plugin interface.................................................................................................................... 33
Figure 25. Distance of cacao farms to the processing plant in Passi City ............................................................................ 34
Figure 26. Google Earth presentation and pop-up window with farm details ................................................................... 35
Figure 27. Location and size of cacao farms in Panay Island................................................................................................. 37
Figure 28. Cacao trees in the province of Aklan ...................................................................................................................... 45
Figure 29. Cacao trees in the province of Antique ................................................................................................................... 46
Figure 30. Cacao Trees in the province of Capiz ..................................................................................................................... 46
Figure 31. Cacao trees in the province of Iloilo ....................................................................................................................... 47
Figure 32. Example of a form with settings for encryption ................................................................................................... 53
Figure 33. Encrypted forms shown on the Android device after saving ............................................................................. 53
Figure 34. Example of an encrypted form in ODK Aggregate ............................................................................................. 53
Figure 35. Example of exporting encrypted data using a private key ................................................................................... 54
Figure 36. Principles for digital development ........................................................................................................................... 55

• i

••

List of tables
Table 1. Example of the priority areas for the Team Aklan ..................................................................................................... 5
Table 2. Panay Island, cacao farm data presented by province .............................................................................................. 38
Table 3. Planting dates of the majority of cacao trees in Panay ............................................................................................. 38
Table 4. Overview of farms with plans to plant more trees ................................................................................................... 38
Table 5. Perception of cacao as source of income by province ............................................................................................. 39
Table 6. Cacao products produced in Panay Island ................................................................................................................. 39
Table 7. Cacao products produced by province ....................................................................................................................... 39
Table 8. Overview of buyer info in Panay ................................................................................................................................. 40
Table 9. Overview of buyer info per province .......................................................................................................................... 40
Table 10. Farmers needs in Panay Island ................................................................................................................................... 40
Table 11. Farmers needs per province ....................................................................................................................................... 41
Table 12. Number of cacao trees per municipality based on different sources .................................................................. 42
Table 13. Total economic valuation of cacao in Aklan ........................................................................................................... 44
Table 14. Cacao trees in the province of Iloilo ......................................................................................................................... 48

• ii

••

Acronyms
ASTER GDEM
BMU
CSV
DA
DENR
DTI
ForClimII
GIS
GIZ
GLONASS
GPS
HTTPS
IKI
JAR
JCE
KML
LGU
MAO
NPA
ODK
OSM
QR Code
ROI
RSA
SD
SSL
UPV-CM

Advanced Spaceborne Thermal Emission and Reflection Radiometer – Global Digital
Elevation Model
German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety
comma-separated-value
Department of Agriculture
Department of Environment and Natural Resources
Department of Trade and Industry
Forest and Climate Protection Panay II
Geographic Information System
Deutsche Gesellschaft für Internationale Zusammenarbeit GmbH
Global Navigation Satellite System
Global Positioning System
Hyper Text Transfer Protocol Secure
International Climate Initiative
Java ARchive
Java Cryptography Extension
Keyhole Markup Language
Local Government Unit
Municipal Agriculture Officer
New People’s Army
Open Data Kit
Open Street Map
Quick Response Code
Return of Investment
Rivest, Shamir, Adleman
Secure Digital
Secure Sockets Layer
University of the Philippines Visayas - College of Management

• iii

••

Foreword
This report is a synthesis of three reports 1 on Android Mapping of cacao plantations in Panay Island, Philippines
(Figure 1) and describes the experiences gained by the team which conducted the cacao farm mapping. The mapping
of cacao plantations in the whole of Panay Island using Android devices together with the insights of the project
coordinators about Geographic Information System (GIS) and Open Data Kit (ODK) were documented to provide
a comprehensive overview how to use ODK for spatial data collection and analysis and how GIS can be used for
further analysis of the spatial data. The report also discusses compliance with the principles for digital development.
ODK is an easy to use replacement for paper data collection forms which supports locations, images, audio, video,
barcodes, text and numbers.

Figure 1. Map of Panay Island

1 Gumban et al. 2017, Pakes and Subong 2017, Subong and Pakes 2017.
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1
Introduction

The Forest and Climate Protection Panay II Project – implemented by GIZ and the Department of Environment and
Natural Resources (DENR) Region 6 – is about biodiversity conservation, climate change mitigation and poverty
alleviation linked to sustainable management of natural resources of the Panay Mountain Range. The project follows
a conservation and development approach providing incentives for sustainable resource management such as
agroforestry for protection of natural forests and rehabilitation of degraded forests. As input for its support to cacao
farmers, ForClimII needed maps, reports and a portfolio of cacao farms and plantations in Panay Island covering
approximately 70 barangays in 17 municipalities located in the four provinces of Aklan, Antique, Capiz and Iloilo. In
partnership with the University of the Philippines Visayas - College of Management (UPV-CM), cacao farms and
plantations were mapped using Android devices with Open Data Kit (ODK).
The cacao survey was also used to test the suitability of ODK as a digital replacement for paper data collection forms
which at the same time addresses the bottleneck of many surveys, namely manual data entry, through automatic upload
of all data to the server database.
Open Data Kit is a pivotal instrument to manage spatial data collection using digital devices. Using digital mapping
will enable end-users to produce a more accurate representation of a particular area, providing details about any point
of interest as well as calculations of distances from one place to another. ODK is used to build data collection form(s)
for field surveys on a mobile device and aggregates the collected data on a server, from which it can be extracted in
formats suitable for further processing. With the utilisation of ODK, reliable maps, reports and, in this case, a portfolio
of cacao farms and plantations can be generated. Additional data analysis and mapping can be carried out using GIS.
The University of the Philippines Visayas is the only institution in Region 6 that provides not only GIS education at
both graduate and under-graduate level, but also provides GIS and mapping services to Local Government Units
(LGUs) and partners in the region. The UPV-CM GIS laboratory was set-up in cooperation with the GIZ
Environment and Rural Development Programme in 2012 in order to support the mapping capacity of the university
and the region. The GIS laboratory has provided Android mapping projects for the GIZ Protected Area Management
Enhancement project in Occidental Mindoro and for the Provincial Planning and Development Office in Palawan
and for the Fit-for-School project.
The central aim of this study was to create a digital environment for cacao farms and to identify and map cacao
plantations in Panay Island. The objectives were:
1. To prepare a digital environment for the mapping of cacao plantation locations;
2. To prepare a first version of a map of the location of selected cacao farms and plantations with attribute data in
Panay Island;
3. To generate maps showing locations of cacao farms and plantations in Panay island, their relation to each other
and other geographic features;
4. To prepare a best practices manual and comprehensive report that can be used by GIZ as the basis for further
usage of ODK.
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2
Project design
and preparations

2.1 Project design
The project went through the following phases:
Preparation and training (Chapter 2.2): A team of data collectors was recruited and trained. Training was done in
two phases: 1. Half-day training in the UPV Iloilo City campus for fundamentals of use of Android devices and
location mapping; 2. One-day training in the field for application and testing of Android devices for location
mapping and use of questionnaires. Two questionnaires, based on an outline provided by ForClimII, were prepared
and used by the data collectors.
Technical preparation for mapping (Chapters 3 to 5): During this phase, the field coordinators prepared the
Google supported website and set up the Android devices and questionnaires. Programming skills are not required
to start an ODK project. A Google Account and a free copy of Java (https://java.com/en/download/) is all that is
needed to setup a server. The preparation of the survey forms is best done using Microsoft Excel. Data collection,
storage and processing is done using ODK. For the presentation of geographic results, the use of Google Earth is
recommended.
Survey of cacao plantation locations (Chapter 6): Five teams of two data collectors each collected data from 118
barangays in 44 municipalities of the four provinces in the Panay Island during a period of 21 days of field work.
During this period 252 farms were located and approximately 197,718 cacao trees recorded. Partner LGUs were
selected and prioritised based on the estimated number of trees in the LGU. Field data were uploaded to the website
on a daily basis, providing Wi-Fi access was available. One week after the field survey was allotted to fix possible
problems and, if necessary, manual uploading of data by the survey teams.
Data Processing (Chapters 7 and 8): Data collected by the survey teams were validated and analysed. Once
validated, QGIS (https://www.qgis.org/en/site/) was used to create maps and carry out spatial analysis. Additional
reports containing summary data of the surveys and photos of the farms were prepared in Microsoft Access and
Excel. Final outputs include comprehensive reports, an atlas and a best practices manual.
Chapters 9 to 12 discuss the state of cacao in Panay Island, elaborate economic valuation and implications for Local
Government Units, summarise learning experiences and challenges during the fieldwork and discus data security and
how ODK meets the principles for digital development.

2.2 Organisational preparations
The process started with a meeting of representatives from the Department of Agriculture (DA), Department of
Trade and Industry (DTI), Cacao Farmers and Planters’ Association, and the Cacao Industry Development Council
at the College of Management, UPV Iloilo City Campus. These experts from different sectors of the cacao industry
provided ideas and recommendations for the study, as follows:
1. Visit the Municipal Agriculture Officer (MAO) of each municipality.
2. The MAO or his/her representative will accompany the enumerators during the survey period.
3. The MAO or agriculture technician will provide an updated list of the cacao farmers and trees in the
municipality.
4. Each field teams must visit the LGU to seek assistance due to insurgencies in some areas.
5. Each team must coordinate with the MAO for them to be endorsed to the officials of the barangay units.

2.2.1 Training
A specialised training programme was designed and a one-day training was carried out at the UPV Campus in Iloilo
City. This was followed by a field training in Pototan and Dingle. The aim of these trainings was to introduce the
concept of ODK and use of android devices to the participants and prepare the enumerators for the field work.
Representatives from key partner institution such as GIZ, Department of Environment and Natural Resources,
LGU of Miag-ao and Department of Agriculture attended the training.
The team went to the local government of Pototan and Dingle to see the Municipal Agricultural Offices and to get
the list of cacao farmers and trees. The enumerators were trained on how to conduct the interview/survey which
also included how to approach the respondents and ask the appropriate questions.
Based on the training and field test, inconsistencies and errors in the questionnaire were identified and appropriate
corrections and changes were made (Subong and Pakes 2017).
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2.2.2 Priority areas
Given the size of Panay Island and limited time to conduct the survey, priorities had to be set. In order to get the
priority areas for mapping, data from GIZ and DA (2015-16 and 2017) (see Chapter 9.5) on number of cacao trees
per municipality and barangay were used to calculate the 25, 50 and 75% percentiles of cacao trees per LGU.
• The top 25% are highest priority and marked in red (Table 1);
• the next 25% (from 50-75%) are medium priority and coloured orange, and
• the remaining areas are of lowest priority and coloured yellow.
Table 1. Example of the priority areas for the Team Aklan
Municipality

Estimated no. of days

Ibajay

3

Libacao

3

Malinao

3

Madalag

1

Altavas

1

Balete

2

Malay

0

Travel

3

Total

16

The 10 enumerators were divided into five teams comprising two members each. Four teams were assigned to
different provinces while one team was designated to be the “roving team”. The “roving team” was tasked to assist
other teams with high priority areas. Based on the priority map, each team spent up to three days per LGU with the
highest priority area; up to two days in a medium priority area; and not more than one day in a lowest priority area.
During the progress meeting after 10 days of fieldwork, the areas of priority were reduced due to accessibility and
security reasons. The Municipality of San Remegio was removed from the priority list.

2.3 ODK data collection and mapping workflow
The first step in any survey is to set clear objectives. The object should be based on the information needs of the
intended users of the information. Based on this, the data collection protocols need to be designed. Only data which
can be processed into information which is useful to the intended users should be collected, stored in the server
database and analysed.
This framework and all stages of the ODK workflow are displayed in the flow chart in Figure 2. The framework of
objective, data, database and information is highlighted with green colour in the flow chart and the database (server)
is placed in the centre of the process flow.
Before starting a survey using Open Data Kit, the technical infrastructure for the data collection has to be set-up.
This can be divided into three steps:
• Prepare ODK Aggregate server/website (Chapter 3)
• Prepare survey forms/questionnaires (Chapter 4)
• Set up of Android devices for mapping (Chapter 5)
These Chapters are brief and comprehensive versions of the online manuals (see Internet sources in the Chapter
References). The online manuals should be used as a reference because of future up-dates. Additional information,
based on the experience from the survey in Panay, is provided where necessary.
Open Data Kit is a suite of 3 tools: ODK Aggregate, Collect and Briefcase. The use of these tools in the workflow
is displayed in different colours in Figure 2. After the setup of the server, the survey form (data collection sheet)
needs to be prepared and uploaded to the server. It can then be downloaded to Android devices for use in data
collection. Before the start of the data collection, survey teams need to be trained and the survey logistic needs to be
planned. These steps are described in Chapter 2.2 above.
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ODK Collect is the tool for data collection. It renders forms into a sequence of input prompts that apply form
logic, entry constraints and repeating sub-structures. During the data collection/survey, users 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
network/internet connection, data can be uploaded later as soon as the users have connection to the internet.
Before data processing starts, a quality control should be carried out (Chapter 6).
ODK Aggregate is the server which accepts both the forms and the data collected. Once data have been collected
with ODK Collect and uploaded to the database, ODK Aggregate is used for data processing and data export.
ODK Aggregate can generate basic graphs and maps. For further analysis, data can be exported in commaseparated-value (CSV) file format and in Keyhole Markup Language (KML) file format (Chapter 8). ODK Briefcase
is used for data backup on a computer which also provides data for further analysis (Chapter 7).

Figure 2. ODK data collection and mapping workflow

And finally, the information generated must be communicated to the intended users in an easily understandable way.
Examples of information generated from the survey in Panay are provided in Chapters 8, 9 and 10.
The important issue of data security is discussed in Chapter 12.
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3
Setting up an
ODK aggregate
website/server

ODK Aggregate is a free and internet-based tool that provides a ready-to-deploy server and data warehouse to
• Accept finalised forms (submissions) from ODK Collect and manage the data collected,
• Visualise the data using basic maps and simple graphs,
• Export data as CSV files for use in spreadsheets, or as KML files for use in Google Earth, and
• Publish data to external online systems (Google Spreadsheets or Google Fusion Tables).
The survey in Panay used a free Google supported ODK Aggregate server. The free website was setup for this
project only and had the following specific characteristics.
• It was setup without protections so anyone knowing the address of the website can access it and act as
administrator (i.e. view, export, and/or delete data).
• The free server can normally be used without problems. However, in case of large data usage, Google suspends
usage for 24 hours and during this period, no data can be up- or downloaded. This happens for example in
classroom situations where many students work on the same project (build forms, test, upload, download, etc.)
in a short time span. This issue can be solved by either paying a fee to increase server bandwidth or wait 24
hours before up- or downloading new data. Payment options for the ODK Aggregate sever need to be set-up
during installation. In most cases a fee of $2.10 per week will be sufficient
(https://docs.opendatakit.org/aggregate-deployment-planning/). If intense usage of the Aggregate server is
foreseen, users may consider installing it on a dedicated server.
Instructions on how to install either a dedicated or free server can be found at
https://docs.opendatakit.org/aggregate-intro/.
Important: setting up ODK Aggregate on a dedicated server prevents these issues and also address the issue of
data security (see Chapter 12).
Hint: The primary unit of data use on the free App Engine is Datastore Reads. To minimise App Engine usage,
users should restrict access to the ODK Aggregate website and NOT keep browser windows open with the
submissions tab. This tab is refreshed every six seconds if the user is actively doing work, or slightly less
frequently if the user is not. At the default display of 100 submissions (a minimum of 100 Reads), this can
quickly add up large data usage.
A complete overview of all management options for ODK Aggregate can be found at
https://docs.opendatakit.org/aggregate-intro/. The basic management can be divided in two main categories,
submission management and form management. Under submission management users can manage the data entered
in the survey like deleting, presenting and exporting data. These steps are described in Chapter 3.1. Chapter 3.2
describes the form management where survey forms can be uploaded, made available for a survey and deleted.

3.1 Submission management
Under the Submission Management tab, users can manage the submissions to their forms. The first thing to do is to
make sure that the form which the user wants to manage is selected using the pull-down menu (Figure 3, marked 1).
Users then have the option to inspect and if necessary delete wrong submissions (Figure 3, marked 3).
Note: There is no backup, so if entries are deleted this is final and cannot be undone. If there is a great number
of submissions in the survey, the filter option can be used to select only those from a specific surveyor or based
on other conditions (Figure 3, marked 2).
Note: It is only possible to view and delete submissions in ODK Aggregate, they cannot be edited. If errors are
observed, these will have to be corrected during post processing after exporting data from the website.
Hint: As the number of submissions grows, defining filters helps to search for and display data needed
(Figure 3, marked 2). Once a filter is defined, it can also be used when data are exported or visualised.
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Figure 3. Screenshot of the main page of an ODK aggregate website

3.1.1 Exported submissions
Exporting in ODK is a two-step process. First define and generate an export file (see Chapter 3.1.3.) and then
download the exported file to a computer for further processing. Under the <Exported Submissions> tab, users get
an overview of all submissions prepared for export and here users can download these files for further processing.
The exported submissions page is shown in Figure 4.
Hint: Users should export their submissions regularly during the project so that the exported files serve as
backup of the survey data.

Figure 4. Overview exported submissions

3.1.2 Visualise
The <Visualize> tab in the upper right side of the screen (Figure 3) can be used to make quick and easy (but
limited) presentations of the data. These presentations can be used in documents using copy – paste operations.
ODK Aggregate can generate a quick visualisation of data which have just been uploaded. More advanced data
analysis can be done using Microsoft Excel for graphs and QGIS or Google Earth for maps.
To generate a pie graph, select <Pie Chart> as <Type> and select <Column to Visualize> for the data to be used
for the chart. The <Map> option will generate a basic map where red pins symbolise the survey locations on a base
map (e.g. country map). The default background is Google Maps but it can be switched to Google Satellite images.
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Users can also navigate and/or move the map, as well as zoom in/out. However, the controls for map navigation
are not very user friendly or comprehensive compared to Google Earth.
When a pin is clicked, all survey data at that specific location, for a specific survey can be viewed (Figure 5).

Figure 5. Visualisation options using ODK Aggregate: Details of survey data

3.1.3 Export
ODK Aggregate supports data transfer to and from a computer. In this report, we only cover the export options.
For a full overview of the data transfer options refer to https://docs.opendatakit.org/aggregate-data-access/.
Exporting in ODK is a two-step process. First, select the data to be exported and the format. Next, prepare the
export file and download the file to a computer using the <Exported Submissions> tab. For all exports, users have
the option to make selections using previously defined filters. The following sections will briefly describe the two
export formats used in this project.
Comma Separated Value (or CSV) is a plain text format that can be used to transfer data to many other software
packages such as Microsoft Excel and Access. The CSV data also contain the location information from the GPS
(Global Positioning System), therefore data exported in CSV format can also be used for import into QGIS or any
other GIS software.
KML is the file format that can be directly used in Google Earth for visualisation providing there is no need to edit
the data. The <Export menu> (Figure 6), provides the column to be used as title (Figure 7) for the features on the
map.

Figure 6. Export to KML menu in ODK aggregate
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Figure 7 gives an example of data visualisation in Google Earth where the number of trees per farm is used as title
to identify the pins on the map and in the <Places> tab at the left. The default is set to *meta-instance-id*, which is an
internally assigned identifier with no or little meaning to the user. It is therefore better to select a column with more
meaning such as the name of the producer, the number of trees per farm etc.

Figure 7. Example of visualisation of data in Google Earth

3.2 Form management
Figure 8 gives an overview of the options of form management in ODK Aggregate.

Figure 8. The forms tab from ODK aggregate

Under the <Forms List> tab, users get an overview of all the available forms on the server and can manage these
forms (enable or disable uploads and/or downloads) or delete the forms. When a user deletes a form, extra care
must be taken since all the results will be deleted as well. The publish button can be used to continuously publish (or
stream) the data to online data processing tools like Google Fusion Tables and others. The <Published Data> tab
gives an overview of all submissions on the server which were published to online data processing tools.
Under the <Submission Admin> tab, data can manually be uploaded in case the automatic uploads from ODK
Collect does not work (see Chapter 6.4 for details). A form and the related data can be deleted from the server using
the delete option. Again, care must be taken since there is no backup once purge has been applied!
Note: If there are many submissions to upload manually, using the Briefcase will be more efficient, see
Chapter 7.

• 11

••

4
Preparing forms
for ODK

There are several ways to generate forms for ODK, but for the Panay survey XLSForm was used. XLSForm is a
form standard that was created to make it possible to build survey forms in Microsoft Excel. Using Microsoft Excel
and a basic structure, it is possible to generate simple forms, but it also provides the option to generate complex
survey forms by someone who is familiar with the syntax. The process of making survey forms consists of four
steps:
1. Prepare the survey form (Chapter 4.1)
2. Test the survey form (Chapter 4.2)
3. Convert the survey form to XLSForm (Chapter 4.2)
4. Upload survey form to the ODK Aggregate server (Chapter 4.3)

4.1 Making the survey forms
After a form is generated in Microsoft Excel, it needs to be converted to XLSForm. XLSForm support forms with
complex functionality like skipping logic and can be consistently used across many web and mobile data collection
platforms including ODK. A manual on the use and syntax of XLSForm can be found at
https://docs.opendatakit.org/xlsform/.
Note: Some hints from experience when creating forms using XLSForm:
• Key words are case sensitive and should all be in lowercase
• No spaces or special characters in key words such as #!@#$%^&*
• No spaces or special characters in file names
• Questions can be grouped and displayed on one page; cases where a follow-up question depends on the
answer from the previous question cannot be evaluated by the system; this issue cannot be tested in Enketo
(see Chapter 4.2)
• In Microsoft Excel, the top row can be set to remain visible when scrolling down; since the top row contains
the key words for the forms, this is useful feature <View> <Freeze Panes> <Freeze Top Row>.
Each Microsoft Excel workbook usually has two worksheets: survey and choices. A third optional worksheet
called settings can add additional specifications to the survey form (Figure 9).

Figure 9. Worksheets in the Excel spreadsheet

The worksheets have a set of mandatory columns which must be present for the form to work. Additionally, each
worksheet has a set of optional columns which allow further control over the behaviour of each entry in the form
but which are not essential to have. Every entry must have values for each of the mandatory columns, but the
optional columns can be left blank.
The survey worksheet gives the survey form its overall structure and contains most of the content of the form. It
contains the full list of questions and information about how the questions should appear in the form. Each row
usually represents one question; however, there are certain other features that can be added to the form to improve
the user experience.
This worksheet is used to specify the answer choices for multiple choice questions. Each row represents an answer
choice. Answer choices with the same list name are considered part of a related set of choices and will appear
together for a question. This also allows a set of choices to be reused for multiple questions (for example, yes/no
questions).
The settings worksheet is optional, but it allows users to further customise their form, including encrypting options,
setting a name or setting an overall style theme to the survey form and more.
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Hint: Do use the settings worksheet since this is where users can define the name of the form so that it can
easily be identified on the ODK Aggregate server and on an Android device. It also allows users to further
customise their form, including encrypting the form or setting an overall style theme to the form.

4.2 Converting and testing survey forms
After the forms have been created using Microsoft Excel and XLSForm, they have to be converted into XML
format for uploading to the server. The conversion was done on-line using the following website:
http://opendatakit.org/xiframe/.
This site converts Microsoft Excel files to XLSForm format, it will test for the syntax and errors in the files, and
after that the Microsoft Excel file will be converted into XML and can be downloaded to the computer of the user.
Forms can be tested online using the <Preview in Enketo> option. This will open a new tab in the browser and will
preview the form. It will look similar to what it will look like in Android devices. Before uploading the form to the
server, test the form and check for possible answers, limitations, errors etc. Figure 10 shows how a form appears in
Enketo in the browser.

Figure 10. Example of a screenshot of testing a form in Enketo

4.3 Uploading survey forms to ODK aggregate
When satisfied with the results, download the XML file and upload it to the server. Navigate to the server and select
<Form Management> from the main menu. At the left side of the page above the form list is the <Add New
Form> button for uploading new forms (Figure 11).
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Figure 11. Menu options for the uploading of new forms

After the file is uploaded, it is ready for download to Android tablets/phones.
Note: When creating and testing the forms, make sure that the existing form from the server is downloaded first
before uploading a new version. This cannot be done during the actual survey phase of the project for two
reasons:
1. Deleting the form will also delete all the submissions (survey records) of the form
2. Updating a form during the survey phase creates incompatible versions of the form on the server and the
Android tablets/phones and this will make uploading of new submissions more difficult or even impossible
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5
Setting up of
Android devices

In the Android devices, downloading applications should be set to “allowed”. During the survey itself, Internet
connection using a data plan or connection to internet through Wi-Fi is necessary only when data are up- and/or
downloaded to a server.
Wi-Fi connection is needed only at two instances in the mapping process:
1. At the beginning when the app is downloaded and installed on the Android device and the necessary forms are
added.
2. After one or a set of surveys have been completed. When a set of surveys has been completed, results should be
sent to the server. Make sure that Wi-Fi is available (office, hotel, home, etc.) for the upload of the data which
may include photos. A data plan can be used but will incur costs.

5.1 Downloading the ODK application
The application Open Data Kit Collect (ODK Collect) can be downloaded from the Google App Store or Google
Play Store for use in Android devices (Figure 12). ODK Collect is a replacement for paper data collection forms
which supports locations, images, audio, video, barcodes, text and numbers. The version of ODK Collect that will
install depends on the version of the Android Operation System of the device. Small differences between the
versions may be noticed but these are mostly in the settings and not in the basic operation of the application.
Hint: The forms made using XLSForm conform to international standards and should also work with similar
apps with iOS like Fulcrum on iPAD or iPhone, but this was not tested as part of the Panay survey.

Figure 12. Screenshot from Google Play on an Android device, the ODK Collect app

5.2 Setting the server details in ODK Collect
After installing the ODK Collect app, some settings have to be changed. Open the ODK app, then open the
settings menu from the main page. Depending on the Android version, this may be the settings button on the
gadget (three horizontal lines) or the settings button in ODK Collect (Figure 13).
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Figure 13. Screen shot of the ODK Collect app on an Android device, the settings button

Navigate to the general settings and then to the server settings and change the server URL to the correct URL for
the website previously created for your project (Figure 14).

Figure 14. Server settings in ODK Collect
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The application is now ready for use.
There are additional settings which can make the mapping process more convenient and prevent the device to be
full of data; these are found under the <Form management> menu (Figure 15). If preferred, the device can be set to
automatically upload the data when it is connected to Wi-Fi. To apply this setting, navigate to <Form management>
and change the settings under <Auto send>. Here, users also have the option to allow deletion of forms after
sending of the data. This is a good practice so that the device will not be cluttered with old data. Also, the size of
photos and videos can be set here. These options are however not available to all users and depend on the versions
of Android and ODK Collect.

Figure 15. Form management settings in ODK Collect

5.3 Downloading forms to an Android device
To download the forms, open the ODK application. From the main menu, select the option <Get Blank Form>
(Figure 16). If the device is connected to the internet and the server settings are correct, three possible forms are
available for the survey in Panay:
• Cacao farmer: the form for use while interviewing the cacao farmers (Appendix 1, survey form 1)
• Cacao Contact Person: the form for use while interviewing a contact person about the state of cacao
production in a barangay in Panay Island. The contact person could be a barangay captain, head of a farmer’s
organisation etc. (Appendix 1, survey form 2)
• Cacao Contact Person Generic: the form for use while interviewing a contact person about the state of cacao
production in a barangay in the Philippines. The contact person could be a barangay captain, head of a farmer’s
organisation etc. This form is basically the same as the previous form, but all location specific questions referring
to Panay are replaced with generic questions for the Philippines (Appendix 1, survey form 3)
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Figure 16. ODK Collect main menu with the option to download forms from the server

Hint: If your project uses many Android devices, setting up all the devices can be a complex task. There is a
feature that makes bulk configuration of many devices easier: From the main screen go to your settings and then
<Admin settings> and select <Import/export settings>. This gives the opportunity to share the settings with
other devices using a QR Code.2 The QR Code contains all of the General and Admin settings, including admin
and server passwords. When this QR Code is scanned from the ODK Collect app on another device, these
settings are imported. More information can be found at https://docs.opendatakit.org/collect-import-export/.

2 QR Code (Quick Response Code) is used to take a piece of information from a transitory media and put it in a cell phone.
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6
Carrying out
a survey

Carrying out a survey is simply a matter of opening the correct form and providing answers to the questions. In
many cases, the answers are predefined and can just be checked. Navigation between pages can be done by swiping
to the left and right. In some cases, questions are grouped on a page. In such a case, swipe down (or up) to see all
questions or all possible answers to a question (see also Appendix 1). Below are possible questions and answers:
• Text questions: This type of question can be answered by typing in text. Below the question is an answer
textbox. Tapping on the answer textbox will prompt the appearance of the device’s keyboard.
• Numeric questions: This type of question can be answered by entering a number. A numeric keyboard will
appear when the answer textbox below the question is tapped. There may be limitations to the answers that can
be entered (like number should be greater than 0 etc.). If an incorrect number is entered, an error message will
be displayed.
• Select one: This is a multiple-choice question which accepts only one answer out of a given set of answers and
can be recognised by circular radio buttons. In some cases, the follow-up questions are determined by the
answer given to the first question. For instance, if a survey takes place in Capiz province, this specific option
must be selected on the form. The next questions will only refer to municipalities in Capiz.
• Select multiple: This is a multiple-choice question which accepts more than one answer out of a given set of
answers and can be recognised by square check boxes. For instance, a farmer may produce both dried and
fermented cacao; follow-up questions are determined by the answer given to the first question.
• Photo: This option uses the camera of the device to take a photo. Do this only if the interview takes place at the
farm. If the farm is far away from the location of the interview, a photo is not necessary.
• Location: This option uses the GPS of the Android device to record a location. Only do this if the interview
takes place at the farm. If the farm is far away from the location of the interview, please record the location of
the interview and describe the location of the farm as accurately as possible in one of the fields for notes.

6.1 Some background information on GPS
A Global Positioning System (GPS) is a space-based satellite navigation system which provides location and time
information anywhere on Earth. It requires a GPS receiver and an unobstructed line of sight to four or more GPS
satellites. It is maintained by the United States government and is freely accessible to anyone with a GPS receiver.
Apart from the American GPS system, there is also Galileo, the location system from European Union, GLONASS
(Global Navigation Satellite System) from Russia and others. Modern GPS receivers can receive location
information from all these systems.
With a GPS device, it is possible to know one’s position on earth with an accuracy of usually up to two meters. For
Android devices used in the Panay survey, experience shows that the accuracy is usually around 3-5 meters. Make
sure that the GPS is switched on before starting the survey/collecting data.
Depending on the version and the brand of the Android device, this is either known as location or GPS. It could
look like Figure 17 in the settings toolbar.

Figure 17. Settings menu on an older Android device, showing the GPS option

Hint: Since the GPS can use a lot of battery power, it is advisable to switch it off if there is no ongoing survey.
A few remarks with respect to GPS:
• GPS only works when the device has a clear “view of”/connection to at least four satellites. Inside a building or
under dense tree canopy, the GPS may not work or may give an incorrect location. In such cases, please move to
an open area.
• Since the GPS needs at least 4-6 (depending on the model) satellites to determine its position, it may take a while
before a location can be fixed - just be patient. When a GPS has not been used for a while, it may take quite a
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long time before the location is calculated. The more often the GPS is used, the faster it will find its current
location.
• For the Panay survey, the aim was an accuracy of 10 meters or less. When this accuracy is achieved, the location
will be saved automatically. However, if this takes a long time, a bigger error can be accepted.
Note: While many Android devices do have an in-built GPS chip, there are some that do not have this option.
This may be confusing since most, if not all Android devices, offer location services from Google. If there is no
GPS chip built in the device, the location is calculated using triangulation of cell phone tower locations. This
may sometimes work, but not always and in these cases, two possible errors may occur:
1.
A huge location error, of sometimes 3 km or more, may occur leading to unreliable locations of the
mapped features.
2.
Several points are mapped as if they are in exactly the same location, even when in reality these locations
are far apart.
Hint: When working with many different Android devices, for instance if the project employs volunteers
bringing their own cell phones, it is important to check the GPS capabilities of the devices. Sometimes checking
the internet for the specifications of the cell phones is the only option.

6.2 Uploading survey results
Once the user has access to Wi-Fi, do not forget to send all finalised forms. As mentioned in Chapter 5.2, the
devices can be set so that they will automatically upload data once there is Wi-Fi access.

6.3 Correcting entries and results
Based on experiences from the Panay survey, some technical difficulties are likely to occur while doing a survey,
resulting in erroneous entries. It may be necessary to correct errors in a survey that is already saved. There are two
ways for correcting these errors. First, the surveyors can edit the entries in the survey form while doing the
fieldwork:
1. Select <Edit saved form>
2. Choose the item or entry that needs to be corrected
3. Edit the entry
4. Save the data
Another method of correction takes place during post-processing and consists of making the entered data consistent
(e.g. correcting typing errors and other inconsistencies).
In a few cases, the surveyors were not able to map the exact location of the farm because of difficulties with
transport, security issues in the barangay, and/or adverse weather condition. In such cases, they must indicate the
details where the farm is located (i.e. barangay, landmarks, etc.). In QGIS, the location of the farm is then manually
set to the correct geographical location (i.e. the correct barangay). To assist in this process a temporary column was
added containing a value “move” to indicate which interview locations should be moved to actual farm locations in
QGIS. After setting the farm locations, this column was deleted.

6.4 Troubleshooting
It may happen that the ODK application is not working correctly. Sometimes, it may not start or an error
<Database is corrupted> may appear during the downloading or uploading of forms or results. These errors can be
fixed easily by making sure that the data are manually uploaded. If this is not possible, close the ODK app and
navigate to the ODK folder on the device. Copy the whole folder <instances> to another location or (preferably) to
a computer for manual upload (Figure 18). Next, delete all four folders under the ODK folder (metadata, forms,
instances and layers) and restart the ODK application. Finally, download the required forms again from the server.
Please note that all initial data will be lost (which is the reason for backup) but surveys can continue.

• 23

••

Figure 18. ODK subfolders under the ODK folder of an Android device

Sometimes the data from an Android device cannot be automatically uploaded to the server. During the Panay
survey, the reasons for this could not be identified. When the uploading process results in errors, manually upload
the data to the server instead. The process for manual upload is as follows:
Connect the device to a computer using Wi-Fi, Bluetooth or USB cable (fastest). Navigate to the folder in the device
where the data are stored. This is usually in the directory <ODK/instances>. Every instance (survey record) has a
folder, which is a combination of the “form name” and the “date-time” (i.e. CacaoContact-2017-08-12-10:00AM).
In this folder is an XML file with the answers to the questions and one or more media files (if used). Copy all the
folders to a computer.
Then use a web browser, navigate to the server and select <Form Management> and then <Submission Admin>.
Next select the option <Manually Upload Submission Data> and upload the data using the menu provided
(Figure 19).

Figure 19. ODK Aggregate, manual upload of submission data
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Hint: It is not always necessary to carry out a survey with all the subjects in the target area. By using statistics,
users can determine how many people need to be interviewed in order to get results that reflect the target
population as precisely as needed. The accuracy of an existing sample can also be calculated. To do this, and to
find background information on statistics, use a sample size calculator like the one found at
https://www.surveysystem.com/sscalc.htm.

6.5 Making the project sustainable
A free ODK Aggregate server was setup and used by UPV for the Panay cacao project and will not be permanently
maintained due to the temporary status of the project. The free ODK aggregate server functions without problems,
although there are some limitations on data use which can result in a server shut down for 24 hours. This only
happens when the website receives multiple requests such as uploading and/or downloading of data at the same
time (see Chapter 3).
Set up of ODK Aggregate on a dedicated server not only prevents these issues but also addresses the issue of data
security and provides more freedom in managing the data and user rights and responsibilities.
The most effective way to used ODK is to assign different responsibilities. An information technology expert or
department should be in charge of the management and maintenance of the ODK Aggregate server, perform quality
control of the survey forms and ensure that these conform to standards of the organisation.
A group of subject matter experts could be in charge of the design of the survey forms and data download, postprocessing and analysis. In many organisations, a GIS expert is made responsible for data collection, analysis and
presentation. By placing these tasks, which require different skills, with different groups, a larger number of data
collectors can be used and more data can be collected during a given period. Also, the subject matter experts can
focus on their prime tasks and compile, analyse and present data from many different sources.
The actual surveys can be done by a (large) number of people who can be employed as needed. Additional surveyors
can easily be trained in the use of the ODK Collect app and the contents of the survey during a training of 2 hours
to one day, depending on their background and the complexity of the survey forms.
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7
ODK Briefcase

ODK does not provide an option for backup of data on its free ODK Aggregate server. ODK Briefcase can be
used to download all data from the server to a local computer. This provides data backup and the possibility for data
processing by external applications such as QGIS and Microsoft Excel and Access.
ODK Briefcase can:
• Pull blank and finalised forms (submissions) from ODK Collect or ODK Aggregate to a folder on a local
computer.
• Push blank and finalised forms (submissions) from the ODK Briefcase folder to an ODK Aggregate 1.0 website.
• Export the finalised forms (submissions) to a CSV file for processing by other applications.
More information about ODK Briefcase can be found at: https://docs.opendatakit.org/briefcase-intro/.
The export options of ODK Aggregate can also be used to download data and/or to generate backups. This is an
easy process but it has some disadvantages:
1. The data remain on the server and the server may have (depending on the setup) no username/password
protection. Therefore, if records are deleted by a user, the data will be lost forever. There is no backup of the
original data.
2. The lack of controlled access will pose a risk with data security, particularly when it comes to personal data (see
Chapter 12).
3. The data are downloaded but the pictures are saved as hyperlinks and not as images/photos/media files.
Therefore, a copy of the original picture is not available on the local computer after download.
4. The free setup of the ODK Aggregate website means that users must adhere to the usage limits set by Google
for accessing data on the website.
To avoid these issues, download the data to a computer with ODK Briefcase. ODK Briefcase can be downloaded
from: https://opendatakit.org/downloads/download-info/odk-briefcase/. The program requires that Java is
installed on the computer. Java can be downloaded for free from https://java.com/en/download/. If data security
is an issue, also the Java Cryptography Extension (JCE) Unlimited Strength Jurisdiction Policy Files 6 must be
downloaded http://www.oracle.com/technetwork/java/javase/downloads/index.html#other and installed.
Making a back-up of the ODK survey data is also called “pulling data” from the ODK Aggregate website. The
pulling process makes exact copies of the data entries from the Android devices on a computer. It creates a folder
structure which contains the survey form and every entry from ODK Collect including the photos. This process is
cumulative, so it only downloads new data from the server when you repeat the “pulling data”.
Open the ODK Briefcase JAR file (Java ARchive) and under the <Settings> tab provide the folder location where
the data will be stored (Figure 20). In the folder identified, a directory structure will be created. Make sure that
enough space is available on the disk selected as photos usually require a lot of storage space. Next, select the
<Pull> tab and enter the website address of the ODK Aggregate website under <Connect>. This should include
“https://” as part of the address. Then, select the form to be downloaded and click the <Pull> button. All new data
will be downloaded. The pull status displayed at the bottom will give information on the status of the downloading
of the data. More information can be found by clicking the <Details> button.
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Figure 20. ODK Briefcase main screen

Exporting the data to a CSV file can be done by opening the ODK Briefcase and then selecting the <Export> Tab.
The exported data (both text and photos) will now be available for processing. The photo location in the CSV file
will now be linked to the physical location of the photos on the local computer.
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8
Data analysis
and GIS
operations

During the cacao survey it was shown that ODK is an easy to use and user-friendly tool for digital collection of
spatial data. It enables fast processing of data through direct data upload into a database. This avoids delays caused
by manual data entry and reduces data entry errors. Once the data are stored in a database, data processing using a
wide range of software can be done.
In this Chapter some examples of GIS analysis are provided together with visualisation options in Google Earth.

8.1 Additional GIS data
The farm data collected during the survey already have a spatial component recorded with the GPS. However, for
analysis and mapping, links to administrative units like barangays and municipalities need to be set up and relevant
digital maps, such as administrative boundaries, road network and elevation, need to be collected.

8.1.1 Administrative boundaries
Administrative boundaries from the whole Philippines were downloaded from www.PhilGIS.org. From these data, a
selection was made of relevant provinces, municipalities and barangays from Panay Island. These data were used in
GIS for the post processing for presentations and as baseline to calculate the number of farms per municipality and
province. In the Philippines, there are many uncertainties with respect to boundaries between barangays and
municipalities and there is not a single map showing all legally correct boundaries. This also applies to the PhilGIS
data and the boundaries used can only be used as indication and not be considered as legally correct.

8.1.2 Road network
The road network was downloaded from geofabrik.de (https://download.geofabrik.de/asia/philippines.html). This
website updates data/information almost every night based on OpenStreetMap (OSM) projects worldwide and
makes this available for use in GIS. OpenStreetMap® is open data, licensed under the Open Data Commons Open
Database License by the OpenStreetMap Foundation. Under this license you are free to copy, distribute, transmit
and adapt OSM data, as long as you credit OpenStreetMap and its contributors. If you alter or build upon OSM
data, you may distribute the result only under the same license (https://www.openstreetmap.org/copyright). Since
the road network was collected by the OpenStreetMap® project, the roads presented are therefore only to be used
for orientation and have no official or legal status.

8.1.3 Elevation data
Elevation data were also downloaded from PhilGIS.org and consisted of four provincial map layers with elevation
data with a spatial resolution of 30-m from ASTER GDEM (Advanced Spaceborne Thermal Emission and
Reflection Radiometer – Global Digital Elevation Model). The data were downloaded for areas bigger than the
provinces, defined by “bounding boxes” and afterwards clipped to the exact area of the provinces and merged into
one data layer using QGIS. This layer is only used in GIS to provide a visual indication of the terrain of Panay
Island.
Hint: An overview of free GIS data sources for the Philippines is given in Appendix 2.

8.2 Import into QGIS
In order to import the processed and corrected data into QGIS, they first need to be exported to a CSV file using
ODK Briefcase.
The Open Source Libraries from QGIS by default interpret all attribute columns as string if no field type
information file (with. csvt extension) is available. A csvt file contains only one line and has information about the
attribute type of the columns, i.e. “String”, “Integer”, “Real”. The types for each column have to be put in quotation
marks and comma separated. The csvt file should have the same base name as the csv file and should be in the same
folder.
Hint: An easy way to generate a csvt file is to copy the header line of the imported data to a new worksheet and
replace the header names with the correct type names. For instance, replace “Surveyor” with “Text”, “Numtrees” with “Integer” etc. Then save this worksheet as csv file and in the Windows File Explorer change the
extension to *.csvt. An example of how to generate a csvt file in Excel is given in Figure 21.
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Figure 21. Example of a csvt file in Excel

In QGIS use the <Add Delimited Text Layer> button to start the import dialog. The button is marked with a
comma and can be found in the button bar at the left-hand side of the window.
Although the data are now available in QGIS, they are still in the baseline format of a CSV file and not yet in a GIS
format. To convert the data to GIS format, right click on the dataset on the Table of Contents and select <Save
as>. In the dialog, make sure that the right location for saving and the correct coordinate system for the new dataset
are selected. After clicking the <Ok> button, a new GIS layer with all attributes from the CSV file will be available
including the correct geographic locations.
In some cases, the surveyors were not able to map the exact location of the farm because of difficulties with
transport, security issues in the barangay and/or weather. When they interviewed a farmer at a different location,
information about the approximate location of the farm (barangay and sometimes more details) was entered as a
note in the questionnaire. In QGIS these farm locations were then moved manually to the correct barangay using
the edit menu in QGIS. As background, a Google Earth layer was added using the Open Layers Plugin for visual
reference so that the farms could be placed near a road in the barangay.

8.3 Concentration mapping
A heat map is a good visualisation tool for dense point data. It can be used to easily identify and find clusters with
high concentration of activity and is also useful for doing “cluster analysis” or hotspot analysis. Making a heat map
in QGIS is easily done by using the <Heatmap> option found in the <Raster> menu. This will generate a new
raster file showing the concentration of cacao farms in Panay Island. Using the styling options and transparency
settings the new heatmap can be coloured in the desired way.
To make the map more meaningful, change the legend of the heat map in the <Properties> tab by double clicking
on the <Label> field in the colour selection and then add new values. In this example, the labels “low”, “medium”
and “high” were used to indicate low, medium and high concentrations of cacao plantations in a specific area. The
final heatmap should then look like shown in Figure 22.
The heatmap can be exported for presentation in Google Earth. During the saving process, make sure to save the
rendered image (with colour settings and transparency) and if necessary change the number of rows and columns.
This may be necessary since GIS data files can become quite big and Google Earth has limitations in the file sizes it
can handle.
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Figure 22. Heatmap showing concentrations of cacao farms

In Google Earth, use the <File> <Open> dialog to navigate to the folder where the heat map was saved. Make sure
that the file type is set to GeoTIFF (*.tiff). The resulting concentration map can be used in combination with the
KML file with the locations of the points (Figure 23).

Figure 23. Google Earth concentration map
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8.4 GIS Analysis at an administrative level
The first step is to add administrative information to each georeferenced data set. For this, the ODK data are
combined with a shapefile which contains administrative boundaries. This is done using the <Join attribute by
location> command which can be found in the Menu under <Vector> <Data Management Tools> and transfers
attributes from one layer to another based on their spatial relationship.
The result of using this tool is that all attributes from the barangays are added to the ODK data. Not all of the newly
added attributes are necessary for future processing. It is good practice to clean up the data and delete unnecessary
fields before continuing with the analysis.
Analysis of the data can be done easily in QGIS using the free <GroupStats> Plugin. GroupStats makes it easy to
calculate statistics for feature groups in a vector layer. Install the plugin using the <Manage and Install Plugins>
option in the <Plugins> menu. GroupStats will both be available under the vector menu <Vector> <GroupStats>
and as a dedicated button.
GroupStats can be used in many cases that would otherwise require a Spreadsheet software. The results can easily be
exported to CSV format. The GroupStats menu/interface consists of four parts as shown in Figure 24.

Figure 24. QGIS the GroupStats plugin interface

The big window on the left will display the results from the analysis and these results can be saved to the clipboard
for use in other programmes such as Microsoft Excel and/or Microsoft Word. There is a selection button at the top
right which can be used to select the right spatial dataset; below is an overview of all fields available in the dataset.
The indication of a small pie graph or table indicates the input type (numeric or text) and this determines the types
of operation that can be performed. An overview of all possible operations is given below:
• Average
: the average of the values in the selected field
• Count
: the number of times a specific value occurs in the selected field
• Max
: the maximum value of the selected field
• Median
: the median value of the selected field
• Min
: the minimum value of the selected field
• Stand.dev.
: the standard deviation of the selected field
• Sum
: the sum of all values in the selected field
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• Unique
• Variance

: the number of unique values in the selected field
: the variance of the values in the selected field

The input fields are in the bottom right of the window. The general idea is to drag and drop fields and/or functions
into the <columns>, <rows> and <values> sections.

8.5 Distance mapping
As an example for GIS analysis, maps were produced showing the distance from the cacao farms and plantations to
the processing plant of Chocolotus in Passi City. This involved the following steps:
• A new shapefile was created showing the location of the processing plant.
• A distance matrix was created. This is a table showing the distance from points in one shapefile to points in
another. In this case, the distance between the farms and the processing plant. The distance matrix command
can be found at <Menu> <Vector> <Analysis tools> <Distance matrix>.
• The result is a table containing the number of the farm and the distance (in meters) to the processing plant. The
table can then be linked to the shapefile with the farm locations using the <Join> option that can be found
under the <Properties> option of the shapefile. The previously entered column should be used to join the
tables. There is now a new field in the shapefile that can be used to generate maps or for further analysis. An
example of the resulting map is given in Figure 25.

Figure 25. Distance of cacao farms to the processing plant in Passi City
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8.6 Viewing data in Google Earth
Google Earth is a computer programme that presents a 3D representation of the Earth based on a whole array of
satellite imagery. The programme displays the Earth by combining satellite images, aerial photographs, and GIS data
on a 3D globe, allowing users to see cities and landscapes from various angles. Users can explore the globe by
entering addresses and coordinates, or by using a keyboard or mouse. Users may use the programme to add and
visualise their own data using KML. Google Earth is free software from Google and can be downloaded for from:
https://earth.Google.com/download-earth.html.
When Google Earth is installed on a computer, double clicking on a KML file is enough to start the programme and
display the data. The KML data can be obtained either through export from the ODK aggregate server (see
Chapter 3.1.3) or from GIS data which can be saved as a KML file using the save as dialog described in Chapter 8.2
and then selecting KML as output format. The first option will present the raw/collected data in Google Earth,
whereas saving the GIS data also exports corrections made to the data.
Clicking on one of the pins in the map in Google Earth displays a pop-up window showing all the data collected at
that point, including GPS coordinates and the photo and those data that are automatically collected by ODK
Collect like begin and end time of the survey (Figure 26).

Figure 26. Google Earth presentation and pop-up window with farm details
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9
Cacao in
Panay Island

In this Chapter, we discuss the state of cacao in Panay Island. It starts with facts about farms, their numbers, sizes
(number of trees) and locations, followed by their produce and market access. The next Chapter looks at the plans
of farmers to increase their capacity and this is followed with insights in the needs and requests of the farmers to
improve cacao production.

9.1 Cacao farms in Panay Island
Cacao farms and plantations are not evenly distributed throughout the Island. This is clearly shown in Figure 27
which shows that most of the farms are located to the east of the Panay mountain range and in relatively low-lying
areas away from the cost. Generally, these farms are also bigger.

Figure 27. Location and size of cacao farms in Panay Island

The number of farms and trees mapped per province are presented in table 2. Even though Iloilo province contains
only 42% of the land area of Panay Island, it has almost half of the 252 farms mapped. Capiz on the other hand
houses the smallest number of farms although on average, these are the biggest on the island. On average, the
smallest farms are found in Antique province. In both Antique and Iloilo, the minimum farm size consists of only
one tree. The reason for this is that seedlings were delivered to the farms outside of the planting season and only
one seedling survived.
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Table 2. Panay Island, cacao farm data presented by province
Province
Aklan
Antique
Capiz
Iloilo

Number of
farms
trees
48
35,329
53
14,126
26
45,650
125
102,613

average
736.0
266.5
1,755.8
820.9

max
5,000
3,000
10,000
10,000

min
30
1
100
1

The concentration map of the cacao plantations (Figure 22) clearly shows five major concentration areas of cacao
growing in the Island. The main area is in a zone stretching from Dingle to Badlangan, Janiuay and Catabuan. This
area is the main cacao growing area of Panay. Close to this area is Calinog where a smaller concentration of cacao
growers is located.
Outside these areas, concentrations of cacao farms can be found in and around Libacao in Aklan and in two smaller
areas at the western side of the Panay Mountain Range in Antique, one in Barbaza and a smaller one near Pandan in
the north.
Table 3 shows, the year when the cacao trees were planted in Panay Island. The first cacao pods on a tree can be
harvested 2 years after planting of the trees. Therefore, about 74,000 trees or about 37% of the capacity for cacao
production in Panay is not yet utilised because these trees were planted in 2016 and 2017.
Table 3. Planting dates of the majority of cacao trees in Panay
Year planted

Number of trees

Percentage

before 2013
2013
2014
2015
2016
2017
Total

45,244
20,783
46,657
10,606
58,762
15,666
197,718

22.88
10.51
23.60
5.36
29.72
7.92
100

9.2 Future developments
When asked if the farmers had plans to add more trees, 87% of the farmers said they plan to add more trees to their
farm. This clearly shows that there is a big growth potential for cacao in Panay Island. Combined, the farmers plan
to add 477,720 new trees during the coming planting period. The majority of which will be planted in Iloilo province
and in Aklan. An overview of the planting plans and number of trees to be added is given in Table 4.
Table 4. Overview of farms with plans to plant more trees
Province
Aklan
Antique
Capiz
Iloilo

No plans
Plans
Number of farms
1
47
10
43
2
24
20
105

Number of trees planned for planting
136,000
37,100
78,020
226,600

The plans of farmers for adding additional trees, are consistent with their perception about cacao as source of
income as presented in table 5. A majority of the farmers is quite to very happy with cacao as source of income,
whereas only 2 respondents mentioned that they are not happy at all and 7 (or 2.8%) are not very happy. It appears
that the farmers in Antique are least happy with cacao.
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Table 5. Perception of cacao as source of income by province
no answer
Aklan
Antique
Capiz
Iloilo

not at all happy

not very happy

neutral

quite happy

very happy

1
6

7
28
1
20

8
11
5
26

32
12
13
78

1
1
1
1

9.3 Cacao products
Four main cacao products are produced in Panay Island. These are seedlings, dried cacao, fermented cacao and
tablea (the Philippine tablea is defined as roasted, ground and moulded nibs of fermented pure 100% cacao beans
without added ingredients and additives). The majority of farms however mentioned that they don’t have any
production yet (Table 6). This is most likely linked to the age of the cacao trees. For those farmers who do produce,
dried cacao is the most popular product, followed by seedlings.
Table 6. Cacao products produced in Panay Island
Product
Cacao pods
Dried cacao
Dried & seedlings
Dried cacao & tablea
Fermented cacao
Fermented cacao & dried cacao
Fermented cacao & seedlings
Fermented cacao & tablea
Multiple products (not specified)
No answer
No production yet
Seedlings
Tablea
Tablea & seedlings

Farms
6
71
5
5
7
3
1
3
6
8
101
30
5
1

Many farms do not produce just one product, but often a combination of cacao products. When looking at the
provinces, there is no clear picture emerging, but the production of dried cacao beans does not seem to be popular
in Capiz province (Table 7).
Table 7. Cacao products produced by province
Product
Cacao pods
Dried cacao
Dried cacao & seedlings
Dried cacao & tablea
Fermented cacao
Fermented cacao & dried cacao
Fermented cacao & seedlings
Fermented cacao & tablea
Multiple products (not specified)
No answer
No production yet
Seedlings
Tablea
Tablea & seedlings

Aklan
2
12
5
1

2
18
4
3
1

Province
Antique
Capiz
2
23
2
4
1
1
2
3
16
1

1
16
6
1

Iloilo
2
36
3
1
1
1
1
3
4
2
51
19
1
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When asked to whom the farmers are usually selling their produce, the majority again did not answer this question,
since many do not yet produce or produce only for their own use. The majority of farmers who do sell their produce
seem to have a preference for selling to local buying stations (about 60%) whereas only 2% sell to travelling buyers
(Table 8).
Table 8. Overview of buyer info in Panay
Selling to buyers
Farmers

local

travelling

both

no answer

62

2

35

153

There is a clear difference between the provinces (Table 9). In Iloilo and in Antique most farmers sell to local
buying stations. This is different for Aklan where the farmers appear to be more opportunistic and sell to both local
buying stations and travelling buyers, with one farmer selling only to local buying stations and one to traveling
buyers only. The remaining 28 (or 93% of those farmers who sell products) sell to both. It seems that in Capiz most
of the trees are still too young to produce enough to sell.
Table 9. Overview of buyer info per province
Selling to buyers
travelling

local

both

no answer

28

18

21

2

30

3

1

22

4

83

Aklan

1

Antique
Capiz
Iloilo

37

1

1

9.4 Farmers needs
Although there is a huge potential for cacao in Panay Island, there are still a number of challenges mentioned by the
farmers (Table 10). The biggest need seen by the sector is training. This is mentioned by 44% of the respondents.
The training needs contain all stages of the cacao growing process from farm management to pruning and post
processing of the products to gain a higher value crop.
Table 10. Farmers needs in Panay Island

Farms

Fertilizer

Intercropping

78

11

Market
access
36

Pesticides

Promotion

Seedlings

Tools

Training

Other

Total

7

10

46

30

113

58

252

Table 10 shows that the second most important need for the sector is the availability of fertilisers, followed by more
seedlings and market access. The market access comprises both, better post processing possibilities and availability
of farm to market roads.
Table 11 shows the same data for the four provinces. More than half of the farmers in Iloilo need training compared
to only 7 farmers (13%) in Antique. Also noticeable is that especially the farmers from Iloilo mention more
promotion to motivate more farmers to grow cacao.
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Table 11. Farmers needs per province
Fertilizer
Aklan

19

Antique

19

Capiz

11

Iloilo
Total

Intercropping

Market
access
9

Pesticides

Promotion

5

Seedlings

Tools

Training

Other

Total

4

9

22

6

48

18

2

7

21

53

4

8
5

1

1

1

5

16

3

26

29

7

14

1

9

23

14

68

28

125

78

11

36

7

10

46

30

113

58

252

9.5 Comparative data
This study used five sources of information on cacao farms in the Panay Island:
1. Number of cacao seedlings listed as “to be distributed” in 2016; source Department of Agriculture (DA), High
Value Crops Development Program, Regional Field Unit VI - Western Visayas
2. Number of cacao seedlings to be distributed in 2017; source Department of Agriculture, High Value Crops
Development Program, RFU VI - Western Visayas
3. An overview of known sources of cacao production from the ForClimII Project
4. Data collected from the Municipal Agricultural Offices (MOAs) of the municipalities visited during the survey in
2017
5. Field data collected during the survey in 2017 using Android tablets
The data from DA and ForClimII were only used to identify the municipalities to be included and prioritised in the
survey, whereas the other data were collected specifically for this project. The DA data are about the number of
trees “to be delivered” and do neither contain data on the actual number of trees delivered nor the survival rate and
later fruit production of the seedlings.
The most effective way to collect cacao farm data would be to visit all MAOs and compile the data they provide.
However, these data can be inconsistent between municipalities and sometimes within one municipality. It is also
not known if the data are complete and how many seedlings actually mature. Furthermore, the data are aggregated at
barangay level and no information about products of the cacao farms is available.
The field data collected with ODK on the other hand are consistent and accurate and meet the information needs of
the user because they contain farm locations, age of the trees as well as the products from the farms.
The results of this survey are incomplete because the aim of this project was to study the feasibility of ODK as a
survey tool for agroforestry and provide an atlas of selected cacao farms and not a comprehensive atlas of all cacao
farms in Panay Island. The atlas prepared provides a starting point for DA and the private sector to expand the
database to the whole of Panay and put in place a mechanism which ensures that the database is maintained and updated.
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Table 12. Number of cacao trees per municipality based on different sources
DA 2016
DA 2017
ForClimII
ODK survey
MOA
Municipality
Number of cacao trees*
Ajuy
294
4,500
Altavas
4,506
15,200
5,830
Anilao
3,332
636
6,350
Badiangan
6,579
5,372
Balete
4,200
15,200
1,900
Barbaza
5,475
26,278
3,303
Batad
1,251
650
12,150
Cabatuan
2,472
1,356
13,760
Calinog
1,441
6,776
Cuartero
5,000
1,500
Culasi
16,094
3,454
2,483
Dingle
8,480
4,720
18,110
30,858
Duenas
164
2,300
Dumalag
1,050
25,062
7,200
7,200
Dumarao
771
8,334
1,635
3,600
4,459
Hamtic
1,340
Ibajay
31,485
24,130
1,900
Igbaras
334
3
Ivisan
1,667
100
Jamindan
4,000
20,900
Janiuay
2,607
1,408
27,252
6,425
Lambunao
820
26,500
6,900
15,332
Laua-An
2,131
110
Lemery
390
1,506
1,443
2,000
Libacao
14,575
20,975
49,500
12,542
Ma-Ayon
1,100
Madalag
1,216
3,262
21,394
Malinao
3,045
12,500
19,600
9,895
Mambusao
807
1,650
6,100
Miagao
738
24,000
2,420
New Lucena
1,048
580
Pandan
8,952
2,400
Passi City
1,650
15,859
36,857
Patnongon
1,945
24,000
1,033
Pontevedra
5,000
600
Pototan
1,400
15,600
5,669
13,760
San Dionisio
1,200
San Enrique
2,142
3,560
8,361
San Joaquin
5,150
San Rafael
444
867
1,300
2,225
San Remigio
21,500
Sebaste
2,457
13,177
Sibalom
184
20,000
1
Tapaz
6,148
9,000
17,973
Tibiao
5,640
28
Valderama
500
Total
70,205
169,035
307,860
197,718
200,679
* For municipalities where only area data were available, these were converted in number of trees, assuming a
density of 1,000 trees per hectare
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10
Economic valuation
and implications
for local
government units

Cacao is a high value commodity in the global market according to the Philippine Cacao Industry Roadmap 20172022 (Department of Agriculture - Bureau of Plant Industry 2017) and it is therefore of prime importance for local
government units to pay attention to its contribution to the local economy. The mapping of cacao brings insights
for the local executives about the economic contribution of this commodity in terms of annual income and
increased property valuation. These insights can guide policy makers in developing intervention programmes that
will help farmers and producers in the development of an industry for this high value commodity.
According to the Philippine Cacao Roadmap 2017-2022, the world demand for cacao has nearly tripled since 1970
growing at an annual rate of 3%. One of the primary drivers of this increase is the growing middle class, increasing
household income in developing countries and new and innovative uses of cocoa in the food, cosmetics and
pharmaceutical industries. The location of the Philippines is conducive for cacao production and its accessibility to
domestic and foreign trade, heightened the interest of local farmers and exporters to push for a more dynamic and
competitive cacao industry (Department of Agriculture - Bureau of Plant Industry 2017).
Cacao can significantly contribute to poverty alleviation and inclusive growth through livelihood improvement and
job generation, especially in rural and mountainous areas because cacao production only requires small monetary
investment or start-up capital. This explains why 90% of the growers are small holding farmers. The suitability of
cacao as an intercrop for coconut and banana, the two-week harvest interval, and the fact that they begin bearing
fruit after 2 years and reach full production after 5 years are some of the most valued advantages of this high value
crop. In the roadmap, Region 6 (Panay and Western Visayas) committed to provide 1 MT of cacao by 2022
(Department of Agriculture - Bureau of Plant Industry 2017).

10.1 Province of Aklan
The results of the mapping survey show that for the province of Aklan for 2017, the total income value contributed
by cacao plantations across six municipalities is about at PHP 3 4.1 million (Tab. 13). Similarly, each of the
municipalities can also gain insights into the income contribution of this commodity to the local economy. For
example, the Municipality of Libacao, where the total number of trees planted is over 12,500 and only 6,500 are fruit
bearing as of 2017, has the highest income value contribution in Aklan with an amount of PHP 1.4 million.
Table 13. Total economic valuation of cacao in Aklan
Municipalities
Altavas

Productive trees as of
2017
5,230

Average production per tree
(kg)*
13,075

Total value
(PHP 88.80 per kg)**
1,161,060.00

Balete

1,700

4,250

377,400.00

Ibajay

250

625

55,500.00

Libacao

6,500

16,250

1,443,000.00

Madalag

-

-

-

Malinao

4,815

12,038

1,068,930.00

18,495

46,238

4,105,890.00

Total

* A mature tree can produce an average of 2.5 kg of dried cocoa beans (Peace and Equity Foundation 2016)
** Average farm gate price in 2011 (Peace and Equity Foundation 2016)

The same kind of table was produced for the provinces discussed in the next Chapters but only a brief summary of
the economic valuation is provided in this report. More details can be found in Gumban et al. (2017).
A projection of an average net income can also be estimated from Table 13. Based on a study of the Department of
Trade and Industry, the average income to revenue ratio of a farmer planting cacao during the full term of the tree’s
productive maturity (5th year) is 79.26% when intercropped and 71.19% when mono-cropped (Peace and Equity
Foundation 2016). Since most of the farmers in Aklan are intercropping, the estimated net income is an average
maximum of 3.3 million pesos in one cropping season. This projection of average net income can be used to project
the total property valuation of all properties planted with cacao.
The survey gives the local executives and local government decision makers a macro and micro perspective of the
natural resources of the locality under their governance. Figure 28 shows the number of cacao trees planted in the
municipalities. From a macro perspective (the whole province of Aklan), the provincial executives will have
3 Average exchange rate in 2017 59.3 PHP for 1 USD.
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information on the total area where this high value commodity can be found and so intervention efforts from a
provincial perspective can be directed towards these areas. At a micro level, municipal mayors can direct their
interventions at barangays where this high value crop is planted. With the information provided by this mapping
survey, both the executive and legislative agenda can address specific issues about the development of the cacao
industry.
Figure 28 shows the numbers of productive trees in 2017 compared with the total number of trees planted. Full
productive capacity of the trees starts 3 years after planting. The figure shows where the government can focus its
interventions for the future productivity and income generation from cacao. In the Province of Aklan, this potential
is greatest in the municipalities of Libacao, Madalag and Malinao where many trees were planted recently and expect
to bear fruits in the next 2 to 3 years.

Figure 28. Cacao trees in the province of Aklan

10.2 Province of Antique
The results of the 2017 Cacao survey in the province of Antique shows that there are 9 municipalities with cacao
trees with a total value of 0.55 million pesos. The municipality with the highest valuation is Pandan with 0.32 million
pesos. This is due to the fact that it has the oldest and therefore most productive cacao trees. The net income,
assuming mono-cropping, is 0.44 million pesos based on an average income to revenue ratio of 79.26% (Peace and
Equity Foundation 2016). Of the municipalities with cacao trees, Culasi has the highest number of trees at 25%
followed by Barbaza (23%) and Pandan and Sebaste with 17% each (Figure 29).
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Figure 29. Cacao trees in the province of Antique

10.3 Province of Capiz
The Province of Capiz shows a great potential for cacao. Compared with Aklan and Antique, Capiz has the highest
number of trees planted with a total of 45,650 (Figure 30). Most of these trees are found in Jamindan with 20,900
followed by Dumalag and Tapaz, each accounting for 20% of the total number of cacao trees in the province. The
total value is 1.69 million pesos.
This high number of cacao trees which will start producing cacao in the next 2 years and will reach full bearing
capacity in 4 to 5 years is something the municipal agriculturists have to prepare for in terms of market networking.
The data provided in this survey will already prepare them for possible local government intervention in terms of
market linkage and value adding possibilities while waiting for the trees to bear fruits.

Figure 30. Cacao Trees in the province of Capiz
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10.4 Province of Iloilo
The Province of Iloilo has the highest income value of all the provinces from cacao. The estimated gross income
value of fruit bearing trees is 8.5 million pesos at an average net income to revenue ratio of 79.26% (Peace and
Equity Foundation 2016). The estimated net income value for the whole province is 6.7 million pesos. The highest
grosser is Dingle with 2.8 million pesos followed by Ajuy and Lambunao with 1 million pesos and San Enrique and
San Joaquin with 0.7 million pesos.
Passi City recently planted a huge number of trees which will start producing cacao in the next 2 years and will reach
full bearing capacity in 4 to 5 years. In fact, next to Dingle it will become one of the municipalities with the highest
gross income from cacao. The province now has 3 big cacao locations namely, Dingle, Passi City, and Cabatuan
(Figure 31 and Table 14).

20000
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14000
12000
10000
8000
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4000
2000
0

Total Live Trees

Productive as of 2017

Figure 31. Cacao trees in the province of Iloilo
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Table 14. Cacao trees in the province of Iloilo
Ajuy
Anilao
Badiangan
Batad
Cabatuan
Calinog
Dingle
Duenas
Igbaras
Janiuay
Lambunao
Lemery
Miag-ao
New Lucena
Passi City
Pototan
San Dionisio
San Enrique
San Joaquin
San Rafael
Total

Total live trees
4,500
636
5,372
650
13,760
6,776
18,110
2,300
3
6,425
6,900
1,443
2,420
580
15,859
5,669
1,200
3,560
5,150
1,300
102,613

% Total live trees
4.39
0.62
5.24
0.63
13.41
6.60
17.65
2.24
0
6.26
6.72
1.41
2.36
0.57
15.46
5.52
1.17
3.47
5.02
1.27
100

Productive as of 2017
4,500
0
0
0
2,800
1,060
12,610
2,300
3
0
4,400
1,323
0
80
0
1,500
0
3,110
3,150
1,300
38,136
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11

Learning experiences
and challenges
during the fieldwork

The cacao survey provided numerous learning experiences but also challenges which are summarised below:
•

GPS issues
The GPS feature of all android devices were calibrated before the start of the field surveys. In one location one
of the teams could not receive reliable GPS signals resulting in a location error of more than 1 km. By using a
different gadget/Android device and/or by going to areas with clear view of the sky, such issue can be
resolved.

•

Adverse weather condition
The major challenge during the survey were adverse weather conditions. It was raining during most of the days
which made it difficult to reach upland areas, and/or to get transport from one barangay to another. Overall
planning of field work should take this into consideration.

•

Safety and security
There were some issues related to security resulting in delays or even cancelling of some surveys planned. To
establish the legitimacy of the project and ensure the security of the enumerators, endorsement letters and
identification cards from UPV were issued.

•

Cooperation of municipal officials/key partner institution
The cooperation of the municipal Mayors and Municipal Agriculture Officers contributed greatly to the success
of the survey.
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12
Data security
and principles
for digital
development

Sensitive data need to be protect by addressing data security and privacy. Data security focuses on protecting the
data from unauthorised access and theft while privacy governs which data are collected in what way, stored, shared
and used.
Data security in ODK will be addressed in Chapter 12.1 while privacy will be discussed as part of Chapter 12.2 on
principles for digital development.

12.1 Data security
In an ODK project, securing data takes place at 3 levels:
• Use of encrypted forms,
• Android device and
• ODK server.

12.1.1 Encrypted forms
ODK provides an option to use encryption to save data in the Android device and on the ODK aggregate server.
This ensures data security, even if you do not have a secure data connection through SSL or HTTPS. Secure Sockets
Layer (SSL) is the standard security technology for establishing an encrypted link between a web server and a
browser; while Hyper Text Transfer Protocol Secure (HTTPS) is a secure protocol over which data are sent between
your browser and the website that you are connected to. Through the use of encrypted forms, ODK Aggregate
provides data security without the need to set up a dedicated server. This process ensures that the data of the
finalised forms (and media attachments) are encrypted on the Android device when the user marks them as final and
before being submitted to ODK Aggregate, while stored in ODK Aggregate, and while transferred to and stored in
ODK Briefcase. When using encrypted forms, ODK Aggregate serves only as a data aggregation point; to access the
unencrypted data you must download, decrypt, and export the data using ODK Briefcase.
ODK uses RSA (Rivest–Shamir–Adleman) encryption. RSA is an asymmetric algorithm to encrypt and decrypt
messages. Asymmetric means that there are two different keys, one public and one private. This is also called public
key cryptography, because one of them can be given to everyone while the other key must be kept private. It is
based on the fact that finding the factors of an integer is hard (the factoring problem). A user of RSA creates and
then publishes the product of two large prime numbers, along with an auxiliary value, as their public key. The prime
factors must be kept secret. Anyone can use the public key to encrypt a message, only someone with knowledge of
the prime factors can feasibly decode the message.
RSA public-private key pairs are generated using the OpenSSL software package. Open SSL can be downloaded
from a number of sites; for this test we used https://www.cloudinsidr.com/content/how-to-install-the-most-recentversion-of-openssl-on-windows-10-in-64-bit/.
After installing the program, run Open-SLL as administrator and generate a private key and then a public key to
match the private key. Following the instructions, the keys are placed in two files:
• MyPublicKey.pem contains the public key between the -----BEGIN CERTIFICATE----- and -----END
CERTIFICATE----- lines
• MyPrivateKey.pem contains the private key between the -----BEGIN CERTIFICATE----- and -----END
CERTIFICATE----- lines. Move this file to a secure location.
Move the MyPrivateKey.pem file to a secure location. It does not have a password encoding it, so anyone can
decrypt your data if they have access to this file. This is the private key file that you will give to ODK Briefcase
when decrypting the data.
The public key is then placed in the settings tab of an ODK form in Excel together with the hyperlink of the ODK
Aggregate site where the form (and the data) will be stored (Figure 32).
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Figure 32. Example of a form with settings for encryption

When a survey is done and the user marks an entry as final, it is encrypted on the device and the data can no longer
be seen (Figure 33).

Figure 33. Encrypted forms shown on the Android device after saving

Also, on the ODK Aggregate server, the data are encrypted and cannot be seen (Figure 34).

Figure 34. Example of an encrypted form in ODK Aggregate
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Using ODK Briefcase, the data can be downloaded to any computer in encrypted form. In order to view and
process these data, they have to be exported to a CSV file using ODK Briefcase. In this process, ODK Briefcase
requests the file containing the private key (Figure 35).

Figure 35. Example of exporting encrypted data using a private key

The resulting encrypted key is transmitted to the server along with the encrypted data and encrypted attachments.
This submission includes a signature field that enables the ODK Briefcase to detect tampering with any of the
encrypted attachments or with the encrypted form data. If someone would be able to access the encrypted data on
the server, each submission would need to be hacked separately because each filled-in submission uses a different
key.
For ODK Briefcase to decrypt the data downloaded from the server, you must download and install the Java
Cryptography Extension (JCE) Unlimited Strength Jurisdiction Policy Files 6 from the Java download site
(http://www.oracle.com/technetwork/java/javase/downloads/jce8-download-2133166.html).
The process of setting up the infrastructure and procedures for working with encrypted forms is described at
https://docs.opendatakit.org/encrypted-forms/.
Note: ODK Collect only encrypts data when the form is marked as final when saving. ODK Collect in
principle removes all unencrypted copies of a finalised form and its attachments from the Android device.
However, because ODK Collect uses third-party applications for image capture, etc., and because of the
potential of a crash or a manual forced close event and possible errors during the clean-up process, it cannot be
guaranteed that all copies will be removed. Furthermore, because of the way an SD (Secure Digital) card writes
and deletes information, there is a possibility that data can be recovered from the SD card even after deletion.
Note: When using encryption, Enketo cannot be used to test the forms. Therefore, first design and test the
form and add the security options later.

12.1.2 Android device
In addition to the procedure describe above, there are several other steps that can be taken to make the data
collection more secure:
• Make sure that the Android Device is protected with a password or a passcode.
• Your Android device can be encrypted so that no one can access your data when it is locked. Unlocking your
encrypted device decrypts your data. This can add protection in case your device is stolen.
• Use data encryption for your SD card. This not only encrypts the contents of the SD card, but it also means that
the card cannot be used on another device unless it is wiped.
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• Set up Google Play to require a password for every purchase. This can prevent enumerators from installing apps
which can bypass certain specified requirements.
• Many Android devices have options for storing data in the cloud. However, law enforcement in several countries
can demand that Google turns over your data. The best way to keep your Android phone from sending your
personal data to its servers is to turn off backup.
• Setting a short device sleep timeout can prevent people from getting access to your unlocked device.
• Limit the messages you show on your lock screen.

12.1.3 ODK aggregate server
Additional security measures for the ODK Aggregate server are:
• Install the ODK aggregate software on your own secure server
• ODK aggregate can be set up to require usernames and passwords for added security
A list of possible security options, plus steps how to set these up on your device can be found at
https://docs.opendatakit.org/collect-security/#turn-on-data-encryption.

12.2 Principles for digital development
Digital technology has been easily accessible for more than a decade and smart phones are widely available. This has
been used for technology-enabled programmes and studies, but not all attempts to use digital technology have been
successful. Pilots, for example, have failed to be up-scaled; digital tools often reinvent the wheel rather than using, or
building on, existing solutions; and information generated by digital tools is not always presented in a way that can
be used by decision-makers or useful for decision-making.

Figure 36. Principles for digital development
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To address these issues and help digital development practitioners integrate established best practices into
technology-enabled programmes, the Principles for Digital Development (https://digitalprinciples.org/) were
developed. They are the culmination of discussions by more than 500 individuals representing over 100
organisations working in international development (Waugaman 2016).
ODK used with a dedicated server, data encryption and clear objectives meets the nine guidelines (Figure 36) of the
Digital Principles:
The use of a dedicated server and data encryption can ensure that confidential information and identities of
individuals represented in data sets are protected from unauthorised access and manipulation by third parties. Clear
objectives based on the information needs of the intended users guarantees that only relevant data are collected and
determines how data are acquired, used, stored and shared. This ensures that information is available to the right
people when they need it and that they can use this information to take action (Address Privacy & Security, Design
with the User, Understand the Existing Ecosystem, Be Data Driven).
Many solutions do not move beyond the pilot stage. This so-called pilotitis is not a problem of ODK because it is a
readily available and free solution which can be used at a large scale without the need for substantial funding as has
been clearly demonstrated during the cacao farm survey in Panay (Design for Scale).
Reinventing the wheel by developing yet another project-based solution is not sustainable because a few years after
the end of the project the software will be outdated and project-based solutions often duplicate work that has
already been done. ODK in contrast, is a readily available open source software which will be further developed and
up-dated by the open source community and thereby guaranty sustainability (Build for Sustainability, Use Open
Standards, Open Data, Open Source, and Open Innovation, Reuse and Improve).
ODK is readily available, supported by an open source community and used by a growing user community.
Therefore, increased efficiency and impact through sharing information, lessons learnt, strategies and resources
between projects, organisations and sectors can easily be achieved (Be Collaborative).
In addition, ODK is a digital solution which also works offline and thereby can ensure that it is usable even in
remote areas with no internet access or by users or programmes which don’t have the funding to carry out all
aspects of a survey fully online.
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Appendices

Appendix 1. Survey forms
Survey form 1. Cacao farmer
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Survey form 2: Cacao contact person
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Survey form 3: Cacao contact person generic
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Appendix 2: Sources for free GIS data of the Philippines
The table below gives an overview of free sources of spatial data in the Philippines. The table was compiled by members of the GIS working group of the GIZ Green Sector
Forum. The data sources focus on data required for environmental and/or land use planning projects and may not include all sources available.
Data
Classification

Data Type

General Data

Country basemaps
Land cover maps

DOST*PAGASA

DENRNAMRIA

DENRMGB

DOSTPHIVOLCS

DOST
NOAH
Project

GEOFABRIK

PHILGIS

x

x
x

x

Forest cover
x

Shoreline
Bathymetry

x

x

x

Contours (Land)

x

Elevation

x

x

x
x

x

Airports

x

Bus Terminals in Mindanao

x

Golf Courses

x

Industrial Zones

x

Land Type

x
x

NCIP CADTs

x

Seaports

x

Mangrove Forests - 2000

x

Mangrove Forests - 2010

x

Mineral Resources

Philippine
Flood
Hazard
Maps

x

x

Mining Tenement Map

Natural Resources

x

Contours (Depth)

Slope Classes
Land Use
Information

PerryCastañeda
Library
Map
Collection

x

Road Systems

Topographic maps

GADM

x

River Systems

Elevation Data

CGIARCSI

x
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Data
Classification

Data Type

DOST*PAGASA

DENRNAMRIA

DENRMGB

DOSTPHIVOLCS

DOST
NOAH
Project

GEOFABRIK

Protected Areas - Coral Bleaching

x

Protected Areas - Coral Diseases

x

Protected Areas - ICRAN Site

x

Protected Areas - Land

x

Protected Areas - Marine

x

Protected Areas - Monitoring Sites

x

Protected Areas - Reef Locations

x

River Basin
Flood/Flash flood

x
x

x

x

x

Ground rapture

x

x

Ground shaking

x

x

Landslide (Earthquake-induced)

x

Landslides (Rain-induced)

x

Liquefaction Susceptibility Map

x

x
x

x

Volcanic

x

x

x

X

x

x

x

Fault Zone

x

Faults and Trenches (Active)

x

Generalized Geology

Soil-Water Balance

x

x

x

Soils

Philippine
Flood
Hazard
Maps

x

Tsunami Prone Areas

Geological Map of the Philippines

PerryCastañeda
Library
Map
Collection

x
x

Storm Surge

Drains

GADM

x

Multi-hazard

Geology

CGIARCSI

x

Water bodies
Natural Hazard
Maps

PHILGIS

x
x

x
x
x
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Data
Classification

Data Type

Climate /
Temperature
Maps

Bioclimatic values

Assorted thematic
maps/data

DOST*PAGASA

DENRNAMRIA

DENRMGB

DOSTPHIVOLCS

DOST
NOAH
Project

GEOFABRIK

PHILGIS

CGIARCSI

GADM

x

Historic Climate Data

x

Precipitation (Average Monthly, in mm)

x

Precipitation/Rainfall Contours

x

Temperature (Ave Monthly Maximum)

x

Temperature (Ave Monthly Mean)

x

Temperature (Ave Monthly Minimum)

x

Historical Maps of Asia

x

Philippines Languages

x

Population and Demography

x

Satellite images

x

Department of Science and Technology, PAGASA
National Mapping and Resource Information Agency
Department of Natural Resources – Mines and Geosciences Bureau
Department of Science and Technology –
Philippine Institute of Volcanology and Seismology
Department of Science and Technology –
Nationwide Operational Assessment of Hazards
Geofabrik – German for "geo factory" –
We extract, select, and process free geodata for you.

https://www1.pagasa.dost.gov.ph/
http://www.namria.gov.ph/
http://www.mgb.gov.ph/
www.phivolcs.dost.gov.ph

PHILGIS
CGIAR

Philippine GIS Data Clearinghouse
Consultative Group for International Agricultural Research –
Consortium for Spatial Information

https://www.philgis.org/
https://www.cgiar.org/

GADM

Global Administrative Boundaries database

https://gadm.org/

Perry-Castañeda Library Map Collection

University of Texas at Austin Map Collection

https://lib.utexas.edu/

Philippine Flood Hazard Maps

From the project NOAH

http://www.nababaha.com/

DOST NOAH Project
GEOFABRIK

Philippine
Flood
Hazard
Maps

x

Global Aridity and PET Database

DOST-PAGASA
NAMRIA
DENR-MGB
DOST-PHIVOLCS

PerryCastañeda
Library
Map
Collection

http://noah.up.edu.ph/#/
www.geofabrik.de
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