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Foreword 
This report is a synthesis of three reports1 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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The Forest and Climate Protection Panay II  Project ð implemented by GIZ and the Department of Environment and 

Natural Resources (DENR) Region 6 ð 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 
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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 Plantersõ 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). 

https://java.com/en/download/
https://www.qgis.org/en/site/
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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 òroving teamó. The òroving teamó 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 comma-

separated-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 
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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. 

  

https://docs.opendatakit.org/aggregate-deployment-planning/
https://docs.opendatakit.org/aggregate-intro/
https://docs.opendatakit.org/aggregate-intro/
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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 ð 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  

https://docs.opendatakit.org/aggregate-data-access/
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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. 
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4. Preparing forms for ODK 
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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. 

https://docs.opendatakit.org/xlsform/
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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). 

  

http://opendatakit.org/xiframe/
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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 
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In the Android devices, downloading applications should be set to òallowedó. 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  






















































































