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Attribute
A piece of information which determines the properties 
of a field or tag in a database or a string of characters 
in a display. Attributes associated with individual 
data points include names, addresses, dates, and 
performance and compliance information.

Basemap
Maps that come as standard with any GIS or mapping 
software. They can be used as foundation layers to 
support mapping exercises and a visual reference  
for data generation.

Boundary
A real or imaginary line that separates two things.  
In geography, boundaries separate different regions 
of the Earth. Polygon data can be used to represent 
boundaries on a map.

Certificate holder
The person or entity that is provided a certificate by a 
sustainability system, under which certified activities  
are registered.

Certified activity area
Any area of activity that is certified under a sustainability 
system. These include certified forest management 
units, agricultural areas, fisheries, aquaculture, factory 
complexes, mining sites and infrastructure projects. The 
boundaries of such activity areas can be represented on 
a map using polygon data.

Data generator
The person who is ultimately inputting data, including 
the person who is generating or collecting polygon data. 

GIS
A geographic information system (GIS) is a framework 
for gathering, managing and analysing data. Rooted in 
the science of geography, GIS integrates many types of 
data. It analyses spatial location and organises layers  
of information into visualisations using maps and  
3D scenes.

Group member
Someone who works for, or in association with, the 
registered certificate holder (e.g. a farmer who is  
part of a certified cooperative).

Metadata
Data that provides information about other data. In 
other words, it is data about data. Examples include the 
description of a dataset, what it represents and when  
it was last updated.

Point data
A form of vector data most used to represent 
nonadjacent features and discrete data points. Points 
have zero dimensions; therefore, you can measure 
neither length nor area with this data. Examples would 
be schools, points of interest, and place names.

Polygon data
A form of vector data used to represent areas such as 
the boundary of a city, lake, or forest. Polygon features 
are two dimensional and therefore can be used to 
measure the area and perimeter of a geographic 
feature. For more detail on what polygon data is  
and why it is important see ANNEX 1.

Raster data
In its simplest form, raster data consists of a matrix of 
cells (or pixels) organised into rows and columns (or 
a grid) where each cell contains a value representing 
information, such as temperature. Raster data includes 
digital aerial photographs, imagery from satellites, 
digital pictures and scanned maps.

Vector data
A representation of the world using points, lines and 
polygons. Vector models are used to store data that 
have discrete boundaries, like country borders, land 
parcels and roads. These data are created by digitising 
base data into computer graphic images that are defined 
in terms of 2D points. These points can be connected to 
create lines and curves (e.g. rivers and roads), and even 
further to form shapes or polygons (e.g. certified activity 
boundaries). They store information in x, y coordinates 
as degrees latitude and longitude in a GIS-ready file.

Key definitions
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Polygon location data can provide tremendous value to sustainability 
standards and similar systems. Potential benefits include the ability 
to assess risk more effectively, better identify opportunities for 
collaboration and targeted investment, improve communication 
capabilities and incentivise better performance (for an introduction 
to what polygon data is, see ANNEX 1). However, a variety of methods 
and technologies exist for collecting and analysing polygon data.  
For organisations with capacity or resource constraints, the task  
of choosing and implementing a suitable, cost-effective approach  
may seem daunting.

This document provides guidance for sustainability systems looking to collect, or improve, 
polygon location data. It is chiefly written for staff that manage and analyse data around 
certification, assurance, and monitoring and evaluation. They can use this guidance to 
develop relevant collection procedures and protocols for their organisation, which can 
be passed on to collection partners. It focuses primarily on generating polygon data for 
the boundaries of certified activities. However, the approaches discussed can be used 
to generate polygons for any features that an organisation is interested in mapping 
geographically.

The guidance lays out a decision tree that can be used to identify the most suitable 
polygon collection methods for your organisation, drawing on expert knowledge and 
experience of sustainability systems currently trialling or implementing different  
collection approaches.

Introduction
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Requirements for collecting 
polygon data
Before considering the collection of polygon data and 
working through this guidance, it is important that your 
organisation has the following in place:

A clear purpose and strategy for how polygon data will 
ultimately be used. This is not only valuable internally, 
but also provides justification to help leverage data 
from external partners, and ensures effective data 
governance and licensing. It helps identify main users, 
value for data providers and data use permissions.

A Geographical Information System (GIS) to manage 
and analyse the data. There are a variety of free and 
paid GIS to choose from. Popular systems include 
ArcGIS, QGIS, Google Earth Pro, Maptitude, and the 
EARTH Platform.

At least one person within the organisation with some 
GIS experience. This guidance provides tips on how to 
use GIS that should be accessible to anyone within an 
organisation. But ideally, someone proficient in GIS  
who can effectively manage and analyse the data  
should be available.

Location points for your existing certificates. 
These include latitude and longitude coordinates 
(recommended) and addresses, and should be already 
recorded in your certificate database. The validity and 
accuracy of this data should be checked carefully, and 
ideally have been imported and mapped on your GIS.

Considerations before collecting 
polygon data
There are also several key questions your organisation 
should carefully consider before deciding procedures  
for polygon data collection. Answering these can help 
you formulate the basis of your polygon collection  
and analysis strategy, and inform necessary data 
governance approaches.

Do I have rights to collect and use the data? Due 
to the sensitivities around privacy associated with 
location data, it is important to review what rights you 
hold to collect and use polygons. Consider if there is 
anything you might need to review or change in existing 
agreements with certificate holders in order to use such 
data. When defining the purpose for collection, consider 
the value that the data can have for providers (clients), 
including as a potential feedback mechanism. 

What will the collected polygons represent? This can 
range from individual factories, mills and farms, to a 
generalised production area for a certified cooperative, 
to entire marine fishery seascapes. For instance, a 
polygon may represent something different if you 
are interested in the productive efficiency of certified 
areas (e.g. polygons for active production sites) versus 
assessing the risk and supporting assurance related to 
deforestation (e.g. polygons covering the entire certified 
land area). When answering this question, be very 
concise and ensure the decision is recorded clearly  
in any metadata.

What level of accuracy and precision is necessary? In 
an ideal world, data will be as accurate and precise as 
possible. However, this costs time and money, so you 
will need to strike a balance between sufficiency and 
feasibility. For example, if the purpose of data collection 
is to provide an accurate measure of a production area, 
you may need a different level of precision than if your 
intention is to assess certificate overlap with external 
landscape-level risks. The response to this question 
should be defined concisely and reflected in any 
subsequent data collection procedures.
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Who will collect and compile the data? This depends 
somewhat on the collection methodology(ies) 
implemented. It can also influence many factors 
including: collection technology, types of procedures 
and capacity building required, structure of data 
licensing agreements, and expected accuracy and 
precision of the subsequent data. 

Who will be the main data users? This is important for 
data governance purposes, and will help you establish 
clear data flows between different data handlers to 
ensure that the ultimate user gets the best value from 
the information. It can also help in defining policies  
and agreements around use rights, and ensure that  
any confidentiality requirements can be upheld.

What attribute data do I need to add to the polygons? 
The analyses that can be undertaken and the insights 
that can be derived from the data are intrinsically linked 
to this question. Attribute data can be added to polygon 
data post-collection, but it is important to define this up 
front as it can be a challenge to remedy at a later stage. 
Attribute data might include names, addresses, dates, 
and performance and compliance information. 

What metadata do I need to add to the polygons? 
Deciding this early on is helpful for ensuring good data 
governance. Metadata such as collection dates, update 
frequencies and answers to all the above questions can 
provide clarity to any data users, including other actors 
you may decide to share the data with. This can be a lot 
of work to consider and rectify retrospectively. Be 
aware that some collection tools automatically record 
metadata (e.g. the Earth Platfrom and Survey 123).

This guidance is designed to support you in answering 
these questions, with each section detailing the 
choices, implications and caveats of implementing 
different polygon generation approaches. 

How sustainability systems can collect 
polygon data
Polygon location data can be collected (or generated) in 
a variety of ways. Through discussion with experts and 
systems actively using polygon data, ISEAL has identified 
four main options for mapping certificate activity areas:

Option 1: Using polygon boundary data already 
mapped by other actors to generate polygons for 
certified activities, conducting an overlap analysis 
with organisational point data through a GIS.

Option 2: Drawing polygons of certified activity 
boundaries by tracing over satellite imagery or 
basemaps; conducted by, or alongside certificate 
holders or certified group members.

Option 3: Walking the boundary of certified activity 
areas using a GPS-enabled recording device;  
conducted by, or alongside certificate holders or 
certified group members.

Option 4: Using emerging technologies such as  
drones and artificial intelligence land use mapping 
to generate polygons remotely.

To help you determine a collection strategy, this 
guidance details each of these options, including  
steps and recommendations on how each approach 
can be implemented.

The decision tree (Figure 1) outlines the structure 
of this guidance document, and can be used to help 
choose a polygon data collection approach(es) for your 
organisation. Because ISEAL recognises the operational 
constraints of sustainability systems and their partners, 
the steps of this tree are sequenced so that the most 
cost-effective and capacity-light approaches are 
considered ahead of more resource-intensive and 
context-specific options. 



Guidance on the collection of polygon location data for sustainability systems 8

Figure 1  Decision tree outlining the structure of this guidance document and the steps for choosing a polygon data 
collection approach(es) for your organisation.

Different polygon collection methods are applicable in 
different contexts (e.g. agriculture versus forestry, or 
small versus large operations), so this guidance lays out 
contextual considerations for each of these approaches. 

Because sustainability systems operate across a 
broad variety of contexts, you may need to employ 
several approaches in order to collect polygon data 
for your organisation’s entire portfolio. Even if you 
were to implement a single methodology, other 
approaches may be needed to fill gaps and validate 
data. As such, this guidance avoids prescribing uptake 
of a single methodology or technology and makes 
recommendations for filling data gaps and checking  
data validity at the end of each section. 

The type of actor who ultimately collects the data 
also depends on the data collection method. This is in 
part because approaches to collecting polygons range 
from methods that require remote identification of 
boundaries to those that involve in-situ field collection. 
For each option described in this guidance, we have 
made recommendations on who should be responsible 
for data collection. 

Different methods are also associated with different 
technologies. Table 1 contains an overview of the 
technologies that can be used to generate polygon 
data, specifying which of the collection options each 
technology is associated with.

OPTION 4
Polygon collection 
methods using 
emerging 
technologies 

OPTION 3
Can polygons 
be collected 
by walking the 
boundary?

OPTION 2
Can polygons 
be drawn using 
basemaps or 
satellite imagery?

Are there  
data gaps 
remaining after 
undertaking  
this step?

Are there  
data gaps 
remaining after 
undertaking  
this step?

Are there  
data gaps 
remaining after 
undertaking  
this step?

Has the 
validity 
of the 
data been 
checked?

Mapping of 
portfolio should 
be complete. For 
new certificates 
return to Option 1

OPTION 1
Are mapped 
polygons  
already  
available?

YES

YES

NO  
(2 OPTIONS) NO

NO

YES

YES

YES

YES

YES

NO

NO

NO

NOYES

YES NO

NO

YES

Has the 
validity 
of the 
data been 
checked?

Has the 
validity 
of the 
data been 
checked?

Has the 
validity 
of the 
data been 
checked?

Mapping of 
portfolio should 
be complete. For 
new certificates 
return to Option 1

Start here
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Table 1  Technologies and approaches that can be used to collect polygon location data, ordered from field to 
remote focused.

METHOD DESCRIPTION APPLICABILITY OVERVIEW

Smart device 
applications
Walking 
boundaries

Use GPS, mobile 
network and internet 
connection functions 
to generate a positional 
reading. Many also have 
functionality for drawing 
polygons manually.

A cost-effective technology for field geo-
referencing in areas with little overhead cover 
(e.g. no trees or buildings). May be a challenge 
if boundaries or terrain are hard to access on 
foot. Best where boundaries are on land,  
with little overhead cover, and are feasible  
for walking (e.g. crop farmland).

Dedicated 
GPS devices 
Walking 
boundaries

Developed for recording 
geospatial data using 
signals specifically from 
GPS satellites. Have 
long been the go-to for 
recording location data 
in the field. 

Consider over smart applications if a slightly 
higher degree of accuracy is necessary and 
data generators already have broad access to 
the certified activity area. May not be viable if 
unfamiliar to the generator due to complexity. 
Best where boundaries are on land, with little 
overhead cover, and are feasible for walking 
(e.g. crop farmland).

Geo-referencing drones
Flying boundaries

An emerging technology, 
geo-referencing drones 
can either provide 
remotely sensed imagery 
or track GPS to record 
location data. They are 
remotely controlled by a 
nearby operator. 

Still a new and more costly technology to 
implement, but use is broadening significantly. 
Proven effective for community engagement 
and interactive measurement (as they 
are interesting and exciting). Best where 
boundaries are very long, too far to walk, 
terrain/access is challenging, and there is a lot 
of cover (e.g. large forest units).

GIS geo-referencing
Drawing boundaries

A GIS (for desktop, 
online or smart devices), 
which has built-in 
drawing tools that allow 
a data generator to 
digitally map polygons by 
tracing over basemaps  
or satellite imagery. 

Best done by or alongside the person who 
knows the features well geographically. Very 
useful for remote validation and correction of 
field-collected data. Best where features are 
easy to discern from basemaps or imagery. 
Also an option in cases where boundaries 
are not feasible for walking (e.g. fisheries, 
aquaculture, factories).

Leveraging existing data
Translating  
boundaries

Analysis tools within 
a GIS can be used to 
generate new polygons 
using externally sourced 
data for the desired 
locations by considering 
overlaps between  
data layers.

Should be the first option to explore for any 
system attempting to obtain polygon data 
on their certificates. Data licensing should 
be carefully considered for any leveraged 
datasets. It can affect how data can be used 
or shared. Other methods outlined here 
should be considered once existence of 
external sources has been fully explored.

A.I. feature classification
Computing boundaries

Technology that uses 
artificial intelligence 
and machine learning, 
scanning and scraping 
basemaps and remotely 
sensed imagery to 
generate comprehensive 
land cover maps or 
chosen polygon datasets. 

Probably not viable for adoption just yet, but 
certainly one to watch. As advances are made, 
it has the potential to do the job significantly 
faster and cheaper than other options. 
However, still a way to go before it could be 
fully and effectively operationalised.   
Currently best when boundaries can  
easily be discerned from remotely  
sensed imagery.
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Option 1

Why spend money and resources going to the field to collect polygon 
data when it already exists somewhere else? Using existing data is 
probably the most cost-effective way to generate polygons for your 
portfolio, given that the data already exists. However, the availability, 
accessibility and accuracy of external data is important to consider, and 
there may still be cost and feasibility implications to leveraging data 
from another actor. Nonetheless, exploring what other data is out there 
should be the first consideration in your journey to map polygons.

It is unlikely that a database of polygons already exists that exactly matches the locations of  
your entire portfolio, or even a single geography. But a lot of highly accurate data is being 
collected by other actors which can be used to map a large number of existing certificates.  
Using this data could save your organisation a lot of time and money. ISEAL members including 
FSC, RSPO, ASC and Rainforest Alliance have all been able to leverage existing data to map out  
a significant proportion of their portfolios.

In brief, this option involves acquiring external polygon datasets, or paper or digitised land use 
maps, bringing them into a GIS, and layering them over your existing certificate point location 
data (e.g. addresses or coordinates). Overlaps must then be identified between the external  
data and existing certificate points to generate new polygons for your certified activity areas.  
The procedure for doing this is explained in more detail in the following steps. 

This approach is ideally conducted by staff members at your organisation proficient with GIS, 
but could also be passed to a GIS consultancy (for bulk digitisation).

Are mapped polygons already 
available?
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• This is the best place to start if you are looking 
to digitise polygons en masse for your existing 
portfolio.

• It may not be a sustainable long-term solution for 
generating new certificate polygons individually, 
especially if certificate turnover is frequent. 
Locating and incorporating external data on a 
case-by-case basis can be laborious. That said, 
some systems (e.g. RSPO and FSC, see Step 1.1) 
have set up clear and efficient mechanisms for  
the submission of existing data through bespoke 
online platforms.

• Check your organisation’s current policy for 
collecting location information, as this approach 
will prove challenging if your existing certificate 
point locations (addresses/coordinates) don’t 
match up geographically with the activity areas 
you plan to map (e.g. the location point is a 

certificate holder address which differs from the 
location of the certified activity). If these differ, 
move to Option 2.

• Check the accuracy and validity of your 
existing certificate point data. If there is a lot 
of uncertainty around the accuracy and validity 
of your existing location data, we recommend 
moving to Option 2.

• If you plan to map the multiple activity areas 
under one certificate (e.g. the many farms of  
a cooperative) your organisation will need to 
have point locations for the sub-sites. If you  
do not, move to Option 2.

• This approach may be challenging if you are 
trying to roughly map several separate certified 
activity areas under one polygon boundary  
which are relatively far apart geographically.

Important considerations before starting Option 1

Step 1.1: Locate and leverage  
existing data
Based on the experiences of standards that have applied 
this method to map polygons, there are three types 
of actors you should consider approaching about the 
existence of predefined boundary information. The 
first are certificate holders themselves; the second are 
buyers, suppliers and sourcing companies; and the third 
are jurisdictional and national governments.

Certificate holders – These are the most obvious 
actors to approach about existing polygon data. Even 
if they are unable to provide you with the data, they 
may be able to point you to someone who can (e.g. 
a specific company/buyer). RSPO and FSC request 
polygon location data from certificate holders, and 
for both organisations data requests have been fairly 
effective. To facilitate this process, both organisations 
have developed bespoke online platforms that allow 
certificate holders to submit the data in a standardised 
format. However, provision of data from certificate 
holders may not be possible across all operational 

contexts (e.g. smallholder environments). And even if 
the data provided is specifically for certified locations, 
options for validating the data should still be considered.

Buyers, suppliers and sourcing companies – Larger 
sourcing companies in your supply chain may have 
already mapped out certified sourcing areas in digital 
polygon format. This is because they can use it for 
generating accurate productivity information for 
forecasting (e.g. farm yields and volume assessments), 
and tracking land registry for legal compliance. For 
example, UTZ was able to map out around 80 percent 
of its certified cocoa farms in Ghana through a data 
sharing agreement with Cargill, who regularly measures 
source farm boundaries. RSPO, and FSC, through their 
online polygon submission systems, often receive data 
that was collected by companies pre-certification. Both 
organisations have found the availability of company 
data to be less common for smaller certified areas, but 
both have been able to use company-collected data to 
map large areas of their certified portfolios. 



Guidance on the collection of polygon location data for sustainability systems 12

Government institutions – We also recommend asking 
local and national governments about leveraging official 
land use datasets, as many governments keep cadastral 
records.2 The availability and accessibility of this kind of 
survey data, as well the format in which it is provided, 
will vary jurisdictionally. Most European nations 
currently keep cadastre maps in GIS-friendly formats 
(Figure 2), but for other geographies this information 
may be stored in paper maps requiring digitisation (see 
Step 1.2). In some regions, accurate and up-to-date land 
registries may not exist at all. Rainforest Alliance have 
found cadastre records useful for polygon generation, 
being able to obtain it for operational areas in Peru, and 
through publicly available channels in Brazil (SICAR). 
Cadastral datasets can also be useful for validating 
polygons collected in the field (Options 2 and 3).

The search for existing datasets need not stop at these 
types of actor however, and it is worth reaching out to 
any organisation or initiative that could have previously 
mapped certified activities. This could include anyone 
in your supply chain who might have a need for such 
information, and NGOs or researchers who may have 
operated within the relevant regions. If your search does 
not yield the data you need, or agreements to leverage 
data prove too complex, restrictive or challenging, we 
recommend moving to Option 2 of this guidance.

Once you have located a source of existing data and 
approached the external party, it is important to 
consider the data sharing process. This includes clearly 
defining and articulating data sharing aims (bearing in 
mind value add for the sharing party), understanding 
collection, management and sharing permissions for the 
data, and clearly specifying sharing details, access and 
use criteria.3 It is important to check if the data you are 
subsuming contains the certified activities you plan to 
map, as well as the clarity and precision of the certified 
activity boundaries. Also, be aware of who collected the 
data and when it was last updated.

Step 1.2: Import the data into 
your GIS
If external data has been obtained, it will need to be 
brought into your GIS in preparation for an overlap 
analysis with your existing point location data. An 
overlap analysis is crucial if the external data you are 
leveraging includes non-certified areas. The procedure 
is useful even if you know the data you are subsuming 
only includes your certified areas (e.g. because it was 
provided by certificate holders) as it will allow you to 
associate attribute data from your existing certificate 
database with the new polygons, and validate their 
location in relation to your existing point data.  

If the leveraged data is already in polygon format (e.g. 
Shapefile, Google Earth KML/KMZ or GeoJSON) then 
uploading the data to your GIS should be relatively 
straightforward. However, if the maps were provided 
in paper or digital image format, additional steps are 
required to enable GIS interaction. 

Note that a trained GIS analyst should already  
know how to undertake all activities associated 
with Step 1.2. 

2 Cadastral records are comprehensive, legally binding land recordings of the metes and bounds of real estate or real property in a country  
or region. These maps commonly include details of ownership, land tenure, precise area dimensions and the cultivations of rural land. 

3 See ANNEX 2 for general guidance on data sharing processes. Further detail can also be found in chapter 5 of Aligning and Combining: What 
we’ve learned about metrics and data sharing; in Structuring data sharing agreements for personal or sensitive data; and in the 2020 white 
paper titled Ethical Considerations for Sharing and Licensing Geolocation Data for Sustainability Standards. All of these resources are available 
through the DIWG Hub on the ISEAL community website. 

Figure 2  A GIS-ready interactive UK cadastre 
dataset showing legal boundaries and details of land 
ownership (Land Registry INSPIRE Index Polygons, 
2017, screenshot by author on ArcGIS Online).

Box 1.
For clear, step-by-step instructions on how to do this 
in your organisation’s GIS, providers offer internet 
tutorials and videos (e.g. ESRI ArcGIS and QGIS).

https://www.isealalliance.org/get-involved/resources/aligning-and-combining-what-weve-learned-about-metrics-and-data-sharing
https://www.isealalliance.org/get-involved/resources/aligning-and-combining-what-weve-learned-about-metrics-and-data-sharing
http://live-iseal-os.pantheonsite.io/sites/default/files/April_2020_Resource_4_Data_Sharing_Agreements_Personal_Data.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/Ethical%20considerations_Geospatial%20data%20licensing.pdf
https://iseal.maps.arcgis.com/home/item.html?id=fd2645a5628e43e687605f2a9c9a9661
https://desktop.arcgis.com/en/arcmap/10.3/manage-data/creating-new-features/about-preparing-to-digitize-a-paper-map.htm
https://www.qgistutorials.com/en/docs/digitizing_basics.html
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If the external map is provided in hard copy, it will first 
need to be digitised so that it can be imported into your 
GIS. Before taking this step, it is important to check the 
quality of the map, making sure it is reliable, to scale, 
flat and not torn or distorted in any way. To digitise, scan 
the hard copy map on a computer to create a digital 
image file (e.g. JPEG or PNG). Within GIS, digitised map 
images are known as ‘raster’ files. It is important to be 
aware of this terminology for uploading and analysing 
the map. 

Once the hard copy has been digitised, or if the 
external map has been provided as a digital image, 
import the digital image into your GIS by adding it as a 
raster file, alternatively named a ‘raster layer’ (Figure 
3). The exact process for this will vary depending 
on your GIS, and when importing you may be asked 
additional questions to ensure that the data imports 
correctly. Please refer to guidance on your specific GIS 
to understand any additional steps involved.

Georeference the map to enable GIS interaction.
Once the map has been imported, you will need to 
georeference it so that it matches with real world 
coordinates. Doing this will mean that when you 
overlap the map with the locations of your existing 
portfolio (coordinates or addresses), they will line up 
in geographic space. This will allow you to generate 
spatially accurate polygon features. 

The exact process for georeferencing will be GIS 
dependent (Box 1), but the overarching steps remain 
the same:

I.  Establish control points on the digital map. On the
imported map image, it is important to identify and
record the locations of key features (control points)
that either: 1) you know the real-world coordinates of
(e.g. via a GPS) and can locate easily on the imported
map image; or 2) share a common location between
the imported map image and the GIS basemap.
Examples of control points include unchanging
geographic features (e.g. the peak of a hill or river
bend) or points of interest (e.g. buildings or road
intersections).

II.  Register the map with real world coordinates.
Through the GIS, you can register these control
points to real-world coordinates. If it is easy to
visually determine the control point locations, then
most GIS offer point clicking tools (Figure 4). If you
already know the exact coordinates of your control
points, you should also be able to manually input

these. The exact process and options for doing this 
are GIS dependent, so please consult guidance on 
your specific system for more detail. If there are any 
distortions in the map image (e.g. the projection of 
the map image and the basemap differ) most GIS 
programmes do a good job of correcting these in  
a process called ‘rubber sheeting’. 

Figure 3  Importing an image file as a raster layer 
on a GIS (QGIS, 2020, qgistutorials.com).

Figure 4  Examples of registering digitised image 
maps (raster) to real world coordinates within 
a GIS. (Top) Point clicking registration tool 
(University of Toronto, 2020); (Bottom) Manual 
input of control point coordinates (screenshot  
by author, ArcMap, 2020).

https://www.qgistutorials.com/en/docs/importing_spreadsheets_csv.html
https://mdl.library.utoronto.ca/technology/tutorials/how-georeference-images-arcgis
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Understanding GIS file types and importing external 
data that is GIS ready. If you are receiving company 
data or digitised cadastre maps from a government 
body, there is a good chance the files will already be GIS 
compatible. GIS-ready layers are already registered to 
real-world coordinates, and therefore do not require the 
previous two steps. To know how to import the received 
file, it is important to be aware of the file type. Knowing 
the file type is also very important for determining your 
approach to Step 1.3. 

In general, GIS-ready data files fall into one of two 
categories:

Raster GIS files: These are digitised images made 
up of pixels that have been registered to real-world 
coordinates. This file type is the result of undertaking 
the previous two steps with a hard copy or digital image 
map, and saving or exporting the subsequent layer. Even 
if an external raster file has been uploaded, it is still 
worth checking that it does in fact match up with real-
world coordinates. You can do this quickly by comparing 
it with your GIS basemap.

Examples of raster GIS files include Digital Raster 
Graphic (DRG), GeoTIFF and ESRI grid.

Vector GIS files: Point and polygon data are both forms 
of vector data. These are computer graphics images 
that are defined in terms of 2D points which can be 
connected to create lines and curves (e.g. rivers and 
roads), and even further to form shapes or polygons 
(e.g. certified activity boundaries). The location of 
points connected in a vector file will be determined 
by positional coordinates in a GIS-ready file. These 
coordinates will usually be degrees latitude and 
longitude; but another common coordinate system is 
UTM (Universal Transverse Mercator), with coordinates 
usually being large integers.

Examples of raster GIS files include Shapefile, GeoJSON 
and KML/KMZ.

The steps for importing each of these types of data 
will vary depending on your GIS, but are usually 
straightforward.

Figure 5  Visual differences between raster and vector 
data (Vectorified, 2019).

Importing your organisation’s existing location points 
(coordinates or addresses)
In preparation for generating polygons for certified 
activities, you will also need to import your existing 
certificate point location data into your GIS. Your 
existing point data serves as a base for identifying 
which boundaries within the externally leveraged data 
represent the certified activities that should be polygon 
mapped. Having this data imported also means that 
attributes associated with your points (names, dates 
and information useful for analysis) can be efficiently 
transferred over to your new polygons once they have 
been generated. 

Ideally, the importing of this data will already have 
been done, with accuracy carefully checked. If not, the 
import process will vary depending on the file type 
within which your existing location data is stored (e.g. 
spreadsheet or equivalent), as well as the format of the 
location data itself (e.g. coordinates or addresses):

• If your location data is recorded as coordinates
in spreadsheet, first make sure that latitude and
longitude are in decimal degrees and separate
attribute columns, as this is the format recognised
for import by most GIS. Then import the spreadsheet.
Once imported, it is usual for a GIS to ask you to
choose which attributes within the spreadsheet
delineate location. If so, select the latitude and
longitude columns you set up respectively. If this is
not provided as an option, please consult guidance
on your organisation’s GIS.

https://vectorified.com/vector-gis


Guidance on the collection of polygon location data for sustainability systems 15

• If your location data is recorded as addresses in
a spreadsheet, you can either use online tools to
geocode the addresses to generate latitude and
longitude coordinates for them, or import your
spreadsheet and use a geocoding tool within your
GIS (if such a tool is available). Some platforms, such
as ArcGIS Online, can recognise and automatically
geocode addresses when importing a spreadsheet. But
for many GIS, this feature may not yet be available.

Step 1.3: Identify overlaps and generate 
polygons 
Once the externally sourced boundary data and your 
existing point data have been imported, the next step 
is to identify overlaps between the two data layers to 
generate the new polygons for your certified activities. 
There are two main approaches for this, and which 
you adopt depends on the format of the externally 
leveraged data. 

Note that a trained GIS analyst should be proficient at 
all the activities associated with Step 1.3.

The first approach is to conduct a GIS analysis that 
automatically identifies overlaps between the two data 
layers and subsequently generates new polygons for 
you. This requires your externally sourced data to be in 
VECTOR format. 

The second approach is to visually cross reference the 
data layers and use GIS drawing tools to manually trace 
out the polygon boundaries. This approach is more 
time consuming and need only be taken if the external 
data is in RASTER format and cannot be accurately 
converted into vector (see Box 2 for whether and how 
to attempt a format conversion). 

Approach 1: Conduct a ‘join features’ analysis (or 
equivalent) to generate a new polygon layer
Most GIS have a join features analysis option, although 
names may vary slightly (e.g. QGIS calls this ‘spatial 
joins’ while ArcGIS calls it ‘join features’). This analysis 
involves selecting your externally sourced vector data 
as a ‘target layer’ and your point location data as a 
‘joining layer’ and then telling the GIS to analyse the 
spatial relationship between the two. The output of the 
analysis will be a new polygon layer in which overlaps 
have been identified (Figure 6). 

You will want to set up the analysis so that the ‘target 
layer’ matches the ‘joining layer’ only when a polygon 
feature in the ‘target layer’ completely contains a point 
within the ‘joining layer’. You will also want to set it up 
so that attribute data associated with your points (e.g. 
IDs and names) are transferred over to the new polygon 
data layer. Consult guidance from your GIS provider for 
detailed instructions on how to do this. 

Once a new layer has been generated, check that the 
analysis has been carried out correctly and identify 
remaining gaps. Look specifically for any points that 
were close to overlapping the vector data and should 
have been picked up in the analysis but were not. If 
this is the case, you may also be able to conduct a 
‘joint spatial features’ analysis with points ‘within x 
distance of’ polygons to pick up those that were missed. 
However, when using this option it is important to 
consider the proximity of points to multiple polygons, 
and the fact that pairings made using these parameters 
may be inaccurate. Regardless, we recommend testing 
the validity of all polygons created using a join features 
analysis by following the recommendations in Step 1.4.

Figure 6  Polygon ‘target layer’ (far left), combined with point ‘joining layer’ (middle left) to assess overlaps  
(middle right) and generate a new layer with join features (far right) – This diagram shows this in 3D space but 
the same principle applies to 2D map data (ESRI, 2020, Join Features (GeoAnalytics)).

https://pro.arcgis.com/en/pro-app/tool-reference/big-data-analytics/join-features.htm
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Approach 2: Visually cross reference the data and  
draw out individual polygons
This approach is essentially the manual conversion of 
raster data into vector. First, you will need to create a 
new polygon feature class layer in your GIS which acts  
as a blank canvas to start drawing polygons. Onto this 
new feature class layer, with both the point data and 
external maps visible, use a polygon drawing tool to 
trace the vertices of mapped boundaries that overlap 
your certificate points. This is usually done by clicking 
with your mouse to add the first point of the polygon 
and continuing to click along the boundary at each  
point it changes direction (Figure 7). This approach  
is not exclusively applicable to any particular type of 
certified activity shape, and the accuracy and precision 
of the resultant polygon is ultimately down to the  
data generator.

It may be that some of the polygons you trace have 
areas within them that you do not wish to map. You can 
use the same polygon drawing tools to remove these 
‘foreign objects’. You can find further details on polygon 
drawing and the removal of foreign objects in Step 2.2.

Finally, you will want to make sure that the newly drawn 
polygons contain the attribute data associated with your 
points (e.g. names, IDs and other attributes). To do this, 
you can use the joint spatial features analysis described 
in Approach 1 to match the newly drawn polygons with 
your existing point data and subsume the attributes. 
This data can also be added manually.4

Step 1.4: Address gaps and validate
Following the previous steps, database gaps may  
remain for some certificates where your existing point 
and externally sourced data did not overlap or there  
was too much uncertainty in the generation process. 
There may also be some polygon accuracy issues that 
the GIS analyst may or may not be aware of. These could 
relate to the quality of the externally subsumed data,  
or the analyst’s precision and diligence in generating  
the polygons. It is important to fill these gaps and 
validate the new data. 

The best source of accurate data for validating and 
filling gaps will likely come from the field. Therefore, 
the most effective methods for obtaining the data 

will either be by drawing out the queried or missing 
polygons in-situ (Option 2), or by walking the certified 
activity boundaries using a GPS recording device (Option 
3). Bearing in mind the time and costs associated with 
field collection, it is recommended that Option 2 be 
attempted first for filling gaps and validating, and then 
Option 3. 

To support this and prior to validation, it is a good idea 
for the analyst to keep a record of any newly generated 
polygons where accuracy is uncertain (especially if 
drawing has been conducted manually). Such a record 
can be kept independently in written form, or as 
additional ‘assumed accuracy’ attributes associated 
with each polygon data point. This will make it easier to 
prioritise polygons for validation through a risk-based 
approach (e.g. prioritising field validation for polygons 
that were perceived as least accurate). Most GPSs 
generate a similar attribute when recording location 
data which can be used to inform and prioritise data 
validation (see Option 3, Step 3.2).

Once newly validated polygons have been generated, 
you will need to add them to the database in place of 
gaps or instead of inaccurate polygons. Your GIS should 
have tools that ‘merge’ like for like datasets. For further 
support on this, see guidance on your organisation’s GIS.

Figure 7  Manual digitisation of polygon areas using a 
drawing tool (screenshot by author, ArcMap, 2020).

4 For further guidance, the ‘GIS self-starter kit for auditors’ developed by Assurance Services International (ASI) includes detailed polygon drawing 
instructions for a variety of GIS tools, including ArcGIS, QGIS and Google Maps.

https://www.asi-assurance.org/s/post/a1J1H000001mGENUA2/p0665
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Box 2.
If your externally sourced data is in raster format, 
before taking the manual tracing approach 
(Approach 2) it may be worth first considering 
whether it can be effectively converted into 
a vector file to save time. You should be able 
to determine the feasibility of this visually. If 
the boundaries you wish to digitise are clearly 
visible in the raster map (e.g. Figure 8, left) then 
converting it into vector data might be a good 
option. However, if the boundaries are harder to 
discern, the map has lots of colours, is faint, old, 
or has many overlapping features (e.g. Figure 
8, right), it may be more effective to take the 
manual tracing approach (Approach 2).

If you consider the data to be convertible, you 
can attempt a conversion using a GIS raster to 
vector conversion tool in your GIS. However, it is 
important to be aware that data conversions can 

result in the loss and distortion of information. 
Following conversion, is crucial that you carefully 
check the accuracy of the resultant data by 
comparing the new vector layer with the original 
raster layer. 

If you are happy with the conversion, follow the 
guidance on ‘joining spatial features’ to generate 
polygons for your certificates (Approach 1). If you 
are not happy with the conversion, then use the 
visual cross referencing and drawing approach to 
generate the polygons (Approach 2).

Note that because raster files are made up of 
pixels, the converted vector data may have jagged 
edges. Some GIS (such as ArcGIS) provide an 
option to simplify pixelated boundaries to straight 
lines when running this conversion (Figure 9). You 
can choose to do this if you think it will provide a 
more accurate representation.

Figure 8  (Left) Raster cadastral data with clear boundaries that could be converted into vector 
(screenshot by author, ArcGIS Online, 2020); (Right) Older mapped data with many intersecting 
features that would be recommended to digitise manually (Westley, 1731, Street plan of Birmingham).

Figure 9  Output examples for different options when using raster to vector conversion 
tools (ESRI, Raster to Polygon (Conversion)).

https://spatialvision.com.au/blog-raster-and-vector-data-in-gis/
https://commons.wikimedia.org/wiki/File:1731_Birmingham_street_plan.jpg
https://pro.arcgis.com/en/pro-app/tool-reference/conversion/raster-to-polygon.htm
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Option 2

The second option for polygon generation involves manually drawing 
polygons by referencing satellite maps and/or basemaps within a GIS 
or mapping application. As such, it shares many similarities with the 
visual cross referencing and tracing approach described in Option 1, 
Step 1.3. The main differences are the actor we recommend undertake 
the task, and the absence of existing externally mapped boundary data.

An office-based GIS specialist could theoretically carry out this work. However, unless they 
have very good knowledge of certificate geographies and boundaries, it will be hard for them 
to remotely ascertain the accuracy of the resultant polygons. For the most accurate data, we 
recommend this approach be carried out in the field by or alongside a certificate holder or 
certified group member (perhaps at certification or during audits). Certificate holders and  
group members will likely have the best knowledge of their certified activity boundaries,  
and their engagement in the collection and validation process can also generate secondary 
benefits (Box 3).

Because this approach is ideally certificate holder/group member led, it can only really be 
conducted on a case-by-case basis (as opposed to the bulk digitisation of Option 1). Therefore,  
it will likely demand more time and money. However, this approach (potentially combined  
with Option 3) can serve as a realistic long-term solution for generating polygons for new 
certificates in your portfolio. It can also be used for effectively validating existing data and 
anything generated using external data sources (Option 1). This method for generating certified 
activity polygons is currently being employed by ASC and trialled by Rainforest Alliance.

Can polygons be drawn using  
basemaps or satellite imagery?
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Before undertaking this step, it is worth considering how easy or 
hard it might be to distinguish the boundaries of certified areas  
from satellite imagery or basemaps. This will be strongly influenced  
by the operational contexts of your certificate holders. For example,  
it may be relatively simple to draw polygons for aquaculture areas,  
as it is easy to make out the boundaries of nets from satellite imagery. 
However, forest management units within a relatively homogeneous 
forest landscape may be much harder to discern (Figure 10).

It is also important to be aware of the age of basemaps and satellite 
imagery, as geographic features can change over time. Even under 
challenging circumstances, or if referencing maps are old, a certificate 
holder may still be able to make out the boundaries simply due to 
knowledge of their own land. If this is not possible, we recommend 
moving to Option 3.

Due to its case-by-case nature, this approach is recommended if you 
plan to individually map several certified activity areas associated with 
one certificate (e.g. the many farms under one certified cooperative).

It will be useful to have your existing location points mapped out 
within your GIS as a visual reference for undertaking this step, and 
‘join spatial features’ tools can ultimately be used to combine newly 
created polygon features with your existing data (see Step 1.3).

Important considerations before starting Option 2

Figure 10  It is easy to define 
certified activity boundaries from 
satellite imagery for aquaculture 
(top; ResearchGate, 2020), but 
much more challenging for 
forestry (bottom; Google Earth 
screenshot by author).

Box 3. Benefits of engaging certificate holders in polygon generation
Beyond enabling more accurate generation of polygons, working alongside certificate holders to map 
certified activity areas can provide several secondary benefits. These include:
• Clearer certificate holder understanding of what the data will be used for, and the potential benefits 

they can gain from it, prevents push back. It can also serve to give the certificate holder a better view, 
and the opportunity to reflect on their operational context. UTZ (pre-merger) realised this during their 
First Mile Project, which involved directly feeding back location data to certified farmers to support them 
in various aspects of improvement.

• With an understanding of this data, certificate holders can make recommendations about the types of 
information they would find useful to have fed back in order to support improved practices, production 
and ultimately sustainability (e.g. using polygons to assess water use efficiency). Because the process is 
also interesting from a technological standpoint, participatory approaches have been proven to enable 
collection of more contextual information from beneficiaries, which can help inform improvement 
strategies. Rainforest Alliance experienced this when testing polygon collection in priority regions.

• Polygons collected by certificate holders can be used to provide a more legitimate case for land tenure, 
which is incredibly useful to combat land grabbing practices and when there are land disputes. These are 
significant issues for many smallholder farmers who operate in contexts where cadastral government 
records are less common. Certificate holders can use polygons generated for their land on site to have on 
record if needed. This is a key motivation behind EARTH’s polygon mapping tool which is being trialled by 
Rainforest Alliance for smallholder contexts.
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Step 2.1: Select a polygon drawing 
platform
To draw polygons using this approach, you must first 
select a drawing platform. There are a broad range 
to choose from, the main options being desktop GIS, 
online GIS and smart device applications (Figure 11). For 
an overview of the pros, cons and contextual relevance 
of each, see ANNEX 3 (see also Box 4). It is important to 
further explore the contextual relevance of these tools 
for your organisation as well as the cost, complexity and 
feasibility of different individual solutions.

Whatever platform you select should be cost effective 
and appropriate for the user’s skill level and operational 
context. It may be that a few different tools are needed 
to cater for your organisation’s various operational 
contexts. However, we recommend minimising 
this number to encourage standardisation, reduce 
complexity and increase cost-efficiency.

Figure 11  Different platforms that can be used to draw polygons. (Left) Desktop GIS: ArcMap (screenshot  
by author); (Middle) Online GIS: Google My Maps (screenshot by author); (Right) Smart device application: 
Survey 123 directly linked to ArcGIS (ESRI, 2020).

Box 4.
For more detailed guidance on collection tools, 
options, applications and considerations see 
the ‘GIS self-starter kit for auditors’ developed 
by Assurance Services International (ASI). This 
includes step-by-step instructions on drawing 
polygons for several GIS tools.

Step 2.2: Draw polygons
For best results, the drawing of polygons should be 
done by or alongside a certificate holder or certified 
group member. The person who ultimately inputs the 
data may in part be determined by the complexity of 
the drawing technology being used. If the chosen data 
generator is not the certificate holder or group member, 
then have the certificate holder or group member guide 
the data generator in the drawing process (Figure 12).

Due to the wide variety of polygon drawing platforms 
that exist, it is not possible to provide comprehensive 
and exact guidance on how to go about drawing on 
the chosen platform. That said, the steps to drawing 
polygons will likely be relatively similar across tools,  
with a point and click vertices procedure (as described 
in Option 1, Step 1.3).

All drawing tool options will come with some form of 
integrated satellite imagery or basemaps as standard. 
These provide a visual reference upon which to draw 
polygons, and show geographic features (e.g. fences, 
roads or natural boundaries) that can act as a useful 
guide for a data generator. Certificate holders will 
probably be aware of real-world locations of such 
features, and their local knowledge should be leveraged 
to facilitate the drawing process. If possible, it may also 
be helpful to upload your existing point location data 
to the drawing platform as an additional reference and 
base point around which to begin drawing polygons 
(Figure 13).

https://asi-login.my.salesforce.com/sfc/p/#A0000000aGza/a/1H000000btai/aNB0rpkuhbrIxSUywtW1S.Bquj1YI1p8d4TUrEW.QDw
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Figure 12  A certificate holder guiding an auditor 
in drawing a polygon around his certified area 
(Rainforest Alliance, 2020).

It is important to remember that the more vertices 
that are clicked in, the more precise the boundaries 
will be (Figure 13). For example, if you are looking to 
use the subsequent polygon data to provide highly 
accurate readings of the areas of certified production, 
a high level of precision will likely be needed. In some 
cases, however, this level of meticulousness may 
not be required. It is worth considering developing 
guidance that matches your organisational needs for 
precision and accuracy, and that can be interpreted 
and understood by the data generator (as Rainforest 
Alliance and ASC have done, Box 5). 

As described in Option 1, Step 1.3, there may be areas 
within the boundaries of certified activities that you do 
not wish to map, either because they are not certified 
or because they are not part of the area you want 
considered in any future geospatial analysis (Figure 14). 
It is important to have a procedure for removing these 
foreign objects from mapped polygons.

The same tools for drawing polygons within a GIS, or 
application, can often be used to remove enclave areas 
(e.g. ArcGIS ‘cut polygons’ drawing tool). However, 
some applications may not have this feature (e.g. free 
app ‘GPS Essentials’ used by ASC). In this instance, we 
suggest another polygon be drawn around the enclave, 
clearly named to indicate that it does not belong to the 
certified area (e.g. “Foreign Object” in Figure 14). This 
data can then be sent to your centralised GIS analyst/
team, who can use a GIS tool to remove the object(s) 
(e.g. using a ‘clip’ analysis).

Step 2.3: Upload drawn polygons to an 
organisational database
How field-collected polygon data is ultimately 
subsumed into an organisational data layer will depend 
on the drawing tool you decide to use. As highlighted in  
ANNEX 3, some tools can automatically upload polygons 
to a centralised database at, or soon after, drawing. For 
tools without this feature, a procedure will have to be 
developed for the submission of field-collected 
polygons, and it will be important to standardise the 
sending format and process so that data is submitted 
consistently. 

If you have a relatively small number of certificates 
to map, it may be manageable to export collected 
polygons and have them sent to a data manager via 
email or an equivalent sharing platform. If you have 
many certificates, it may be worth developing an online 
submission platform (as RSPO and FSC have done). 

Figure 13  Two examples where a polygon 
has been drawn around the same certified 
farm referencing satellite data and the 
address of the registered certificate 
holder (red star). (Top) A low-precision 
polygon with four vertices; (bottom) A 
high-precision polygon with many vertices 
(ASC, 2019).
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It is worth noting that the same procedures used to 
subsume data drawn through audits or at certification 
can be used for the submission of polygons that already 
exist (if the certificate holder already has the data), 
as well as for data collected from boundary walking 
(Option 3).

Once the polygon data has be subsumed, you will 
probably want to associate it with any relevant attribute 
data (e.g. IDs, names and certification dates). This can 
be achieved in a GIS using a ‘join features’ analysis 
between the new polygons and your existing point 
location data (as described in Option 1, Step 1.3).  
This can also be achieved manually.

Step 2.4: Address gaps and validate
For some certificates, drawing boundaries may prove 
challenging, leaving database gaps and polygons of 
ambiguous accuracy. This can result from uncertainty  
in the drawing process, or if basemaps or satellite 
imagery within the drawing platform do not act as a 
good-enough reference for distinguishing the certified 
activity boundaries. The value of undertaking this drawing 
step on site, however, is that a data generator is already 
well positioned to go out and collect polygons by 
boundary walking.

Indeed, walking the certified activity boundary with 
a GPS-enabled device (Option 3) is the next step we 
recommend for filling data gaps and validating polygons 
generated using this approach. However, as there are 
additional cost and time considerations associated with 
boundary walking, it is useful to clarify with the data 
generator or guide (e.g. certificate holder or group 
member) how accurate they perceive the drawing 
attempts were. As recommended in Option 1, Step 1.4, 
keeping a record of ‘assumed polygon accuracy’ will 
help you make decisions on whether and how to go 
about validating the data. For example, if the drawer or 
guide states that they are unsure of the accuracy of the 
polygon drawn, then a subsequent procedure could be 
to do a boundary walk.

If you are using this approach to validate polygons 
generated with existing data (Option 1), you can use 
your organisational GIS to cross reference the original 
polygons with those drawn on site. If they match, or are 
very close to matching, you can make minor corrections 
using GIS drawing or clipping tools (Option 2, Step 2.2) 
and then assume the polygons are accurate. But if there 
is a big difference between the existing polygons and 
those newly drawn, it is a good idea to use boundary 
walking to validate the findings (Option 3). 

Figure 14  A polygon drawn around a foreign object 
within certified activity boundaries (ASC, 2019).
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Box 5.
As a useful reference, the diagram below lays out the process employed by ASC to acquire and validate 
polygon location data. Because ASC operates with aquaculture, (which makes boundary walking a 
challenge), their primary mode of collection is boundary drawing, conducted primarily by or alongside 
certificate holders on site. ASC has developed guidance for certificate holders and auditors to collect  
and validate this data. They have also developed an online platform using ArcGIS Online to standardise  
the submission of drawn polygons.
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Option 3

After considering whether mapped data is already available (Option 
1) and attempting to draw certificate boundaries (Option 2), the
next approach is to try to collect polygons by boundary walking.
This is a field-level collection methodology, and for the same
reasons described in Option 2 we recommend it be conducted by
or alongside a certificate holder or group member. This approach
involves walking around the boundary of a certified activity and, at
each encountered vertex (corner), recording coordinates using a GPS
device or smartphone application. These latitude and longitude point
coordinates are then automatically or manually joined to generate
a polygon for the certified activity.

Despite environmental and human factors that can affect GPS accuracy (described in Step 3.2), 
under the right conditions boundary walking can generate highly accurate and precise polygons 
for your certified portfolio. The main drawback is that this option can be costly, both because of 
the added time required and the additional costs associated with implementation. Depending on 
the situation of an organisation and its partners, implementation costs may include purchasing 
new technologies, developing clear protocols, and capacity building to ensure accurate and 
precise collection. Contextual circumstances can also make the activity of boundary walking 
difficult (see ‘Important considerations before starting Option 3’). However, as it requires close 
engagement with certificate holders, this approach can provide several secondary benefits to 
your organisation and its beneficiaries (Box 3). It is also a highly effective approach for validating 
polygons generated using the previous two options.

Can polygons be collected by 
walking the boundary?
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Important considerations before starting 
Option 3
The most important thing to consider before attempting this step 
is the feasibility of boundary walking activities. This will likely 
have to be assessed on a certificate-by-certificate, or context-
by-context, basis. In some settings, such as for large certificates 
(e.g. forest management units many miles across) or difficult to 
reach areas (e.g. hilly or overgrown areas), this option may prove 
challenging, unsafe or impossible to employ (Figure 15). This 
may be the case for some (but not all) certificates, and assuming 
that the previous two polygon collection options have already 
been considered, it may be worth exploring alternative collection 
methodologies described in Option 4 to fill remaining gaps.

It is also important to consider environmental factors that might 
affect GPS recording accuracy, for example buildings and shade 
vegetation, and how to account and manage for this (further 
explored in Step 3.2).

As recommended for Option 2, it is useful to have your existing 
location points already mapped out as a visual reference for 
undertaking this step. Then ‘join spatial features’ tools can be  
used to combine newly created polygon features with your  
existing data (see Step 1.3). 

Step 3.1: Select a collection tool
Before any boundary walking activities can take 
place, you must first decide on a GPS collection tool 
for recording your polygons. There are a wide variety 
to choose from, broadly categorised into dedicated 
GPS devices and smart device applications. Each has 
benefits and drawbacks depending on the user, context, 
budget and precision requirements. Details on the 
costs, benefits and considerations around different 
GPS tools can be found in ANNEX 4 (see also Table 1). 
As with Option 2, it is important to further explore the 
contextual relevance of these for your organisation, as 
well as the cost, usability, functionality and feasibility 
of individual solutions. It may be that several different 
technologies will be needed to account for your 
organisation’s various operational contexts.

Figure 15  In some contexts, 
such as lake-based aquaculture 
(top; Brataffe, 2014) and forestry 
in mountainous areas (bottom; 
Pikrepo), boundary walking 
can be impossible or extremely 
challenging to undertake.

Figure 16  A range of dedicated GPS devices that can  
be used for geocaching location data (Geonarva, 2007).

https://commons.wikimedia.org/wiki/File:Salmon_aquaculture_in_Norway.jpg
https://www.pikrepo.com/fpwxx/aerial-photography-of-green-mountains
https://commons.wikimedia.org/wiki/File:GPS_Receivers_2007.jpg
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Step 3.2: Walk the boundaries
Once a GPS recording technology has been selected 
and distributed, the next step is to collect the polygon 
boundaries. This activity is relatively self-explanatory, 
however there are several recommendations and 
accuracy considerations to be aware of that will help 
you get the best possible data. It is important that 
these be built into any guidance and training provided 
to collectors, bearing in mind that the activity should 
ideally be led or guided by a certificate holder or group 
member.

If you choose for the data to be collected as part of an 
audit or certification process, it may be a good idea to 
first have the auditor or certifier sit with the certificate 
holder or group member to talk through the boundaries 
before going out to walk them (see Box 6). This is an 
opportunity to clearly explain the process and ensure 
that the right data is collected from the exercise. If 
Option 2 has already been tried, then this will have 
already been done.

Many GPS devices and mobile mapping applications 
provide two options for generating polygons by 
boundary walking: 

1. Recording tracks: This involves activating the tracking 
(or streaming) feature on the device or app, and then 
walking the boundary of the unit until you arrive at the 
place where you started, to close the polygon. 

2. Recording vertices or waypoints: In this approach, 
you stand on the first corner of the area to be mapped 
and record a waypoint, inserting the ID into the name of 
the waypoint field. You then walk, in sequence, to each 
corner of the area being mapped and click on the device 
to register each vertex of the polygon. Once you return 
to the starting point, you save the polygon or final 
waypoint and enter the certified activity ID.

Box 6.
Rainforest Alliance has found it very cost effective 
to work with group members or ‘lead farmers’ to 
collect polygon boundaries. It identifies two lead 
farmers in each community to undertake field 
mapping. These are usually younger farmers who 
can to read and write, have mobile phones and 
are good at adopting new technologies.

When the activity is launched, all the lead 
farmers are brought together for several days of 
training on using GPS, mapping and registering 
farms. They return to their communities while 
they wait for an available GPS device to carry out 
the farm mapping. Several GPS devices can be 
shared among many communities. Periodically, 
the person coordinating the mapping visits 
the lead farmers to download the farm data 
from the GPS receivers onto a computer, and 
to provide any additional guidance the lead 
farmers might need. Lead farmers are then paid 
according to the number of farms they map. 

This approach is inexpensive, since lead farmers 
do not have to be paid as much as professional 
field technicians and they do not require housing 
or transportation. Because they live in the 
community, it is easy for them to plan the farm 
mapping around their regular farming activities. 
They also have the advantage of knowing the 
community and the owners of the farms they  
are mapping.

Figure 17  A certified smallholder farmer and an 
enumerator boundary walking using a GPS (ESRI, 2014).

https://medium.com/arcuser-by-esri/gis-helps-farmers-see-the-big-picture-4a79f65dc986
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We strongly recommend the second (vertex recording) 
approach for the following reasons:
• It does not require walking the exact boundary of

the area mapped, as long as a vertex is recorded at
each corner. Also, if the boundary is particularly large
transportation could be used to reach each vertex.

• Rather than a meandering line, the result is a clean
polygon with clear corner vertices.

• The final polygon is simpler and easier to edit because
there are fewer points.

• It will be easier to manage for conditions that might
affect GPS accuracy (see ‘Ensuring reading accuracy’).

If your device or application does not have a specialised 
polygon collection feature, you can collect and clearly 
label point coordinates as certificate boundary vertices 
and then use GIS software to digitise the polygons on 
top of the collected points at a later date.

Ensuring reading accuracy
When taking readings using a GPS device it is important 
to be aware of contextual factors and conditions  
that could degrade the accuracy of your recordings,  
for example:
•  satellite signal blockage due to buildings, bridges,

trees, foliage and steep terrain.
•  signals reflected off buildings or walls (“multipath”).

We recommend that, where possible, measurements be 
taken with a clear view of the sky. This is much easier if 
the vertex recording methodology is used (as opposed 
to recording tracks).  

In many contexts, getting a clear view of the sky may  
not be possible. Not to worry! Most GPS devices and 
applications feature indicators that inform the user of 
GPS accuracy and will register this as a percentage, or 
categorically, in the metadata (which should also include 
a time stamp) upon recording. The user can either wait 
for the accuracy indicator to improve before taking  
a reading, or take the recording with the registered 
accuracy, to be corrected later by a data manager if 
necessary (in most cases, it may only be a few meters off).

Once the polygon(s) has been collected, it may be 
worthwhile to have the certificate holder/group 
member review the created shape on the tool’s 
display or within a GIS. Doing this supports validation 
by allowing them to reflect on whether the newly 
generated polygon accurately depicts the certified 
activity boundaries. This can also give them a visual 
overview of their operational context, providing several 
other secondary benefits (see Box 3).

Figure 18  Factors that can affect GPS recording accuracy 
(Tamoco, 2019).

https://www.tamoco.com/blog/location-data-info-faq-guide/
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Understanding GPS readings
Most GPS-enabled devices provide latitude/longitude 
coordinates with an accuracy of around +/-10 metres. 
Latitude/longitude points should be collected in 
decimal degrees, with the number of decimal places 
representing the given accuracy (e.g. four decimal places 
provide an accuracy of 10 metres). In the configuration 
of most GPS devices and smartphones, it is possible 
to set the output of latitude/longitude coordinates in 
decimal degree format. Note that in decimal degrees, 
the latitudes in the southern hemisphere and longitudes 
in the western hemisphere (Americas) must be negative. 

This latitude/longitude coordinate pair defines a 
location point in Bolivia, and provides an accuracy 
of 10 meters: -16.9013, -62.0244 

Step 3.3: Submit the data
Once GPS data has been collected, it can be subsumed 
onto a GIS and into an organisational database in 
multiple ways. Some smart device applications have a 
feature which automatically connects collected data 
with a central GIS once a stable internet connection has 
been established (e.g. ESRI Collector). In the absence 
of such a feature, here are some other options for 
subsuming the data:
• Connect device to computer with USB cable and

transfer
• Send as email attachment
• Place in a shared cloud space, such as Dropbox
• Synchronise data between mobile and desktop apps

(e.g. Google My Maps)

To further standardise the submission process, and if 
you have the funds available, you may also consider 
developing an online data submission platform akin to 
that of RSPO and FSC (Option 2, Step 2.3). The common 
data file formats for GPS data exchange are .kml/.kmz 
or .gpx files. Once the data has been subsumed, you can 
use a ‘join spatial features’ analysis (see Option 1, Step 
1.3) to connect polygons with your existing certificate 
point data. 

Step 3.4: Address gaps and validate
If you have followed the steps of Options 1-3 in your 
attempts to generate polygons for your certified 
portfolio, very few database gaps should remain. That 
said, there may be unusual cases where collection 
was still not possible and/or data collected using one 
method could not be validated using either of the other 
approaches. Under these circumstances, it might be 
worth considering some of the emerging technologies 
described in Option 4. 

If polygons were initially generated using this approach 
(as opposed to using this approach to authenticate 
polygons generated from the previous two options), 
you should still consider validating them. Taking a risk-
based approach is an efficient way to do this. If your 
geocoding tool generates metadata on reading accuracy 
(as described in Step 3.2), then certified activity areas 
made up of particularly low-accuracy recordings can 
be singled out for review. To support this, you may also 
wish to consider on-site validation. Once a polygon has 
been generated from a boundary walk, you can have the 
certificate holder/group member review the polygon 
on the tool used to collect it. If they see issues with the 
polygon, this may be possible to correct using point 
editing features within the tool. Otherwise, this can be 
sent to your organisation’s centralised data manager 
with a note to review accuracy or adjust. 

Once subsumed into your organisations central 
database, you can also check polygons generated by 
overlapping them over satellite imagery or basemaps 
within your GIS (Option 2). If polygons do not line up 
with boundary features (e.g. cross public roads or cut 
through buildings), you can adjust polygon points on the 
GIS using a polygon editing tool, or highlight them for 
further ground truthing. You may also wish to consider 
using alternative and advanced methods described in 
Option 4.
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Option 4

If you have made it this far, you should have been able to map and 
validate polygons for your entire portfolio using a combination of 
the previous approaches. If that’s not the case, it may be worth 
considering some emerging technologies in order to fill remaining 
gaps. The two technologies considered here are geo-referencing 
drones and artificially intelligent (A.I.) feature classification (see also 
Table 1). At the point of writing this guidance, both technologies 
are quite nascent. But as economies of scale lead to reduced cost 
and complexity, they may soon become predominant and effective 
mapping tools.

As their use has yet to be systematically operationalised for sustainability systems, this section 
does not prescribe a detailed deployment strategy. Instead, we share general insights into what 
the technologies can do, and make high-level recommendations on how systems might consider 
implementing them.

Polygon collection methods using 
emerging technologies
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4.1 Geo-referencing drones: Imagery 
and GPS recording
With uses ranging from military applications to package 
delivery, it is hard to ignore the recent explosion in 
drone popularity. Drones essentially provide the same 
services as traditional aircraft at significantly lower 
cost, risk and environmental impact. For the purpose of 
location data, they are also incredibly versatile—useful 
in a variety of ways depending on the sensors installed. 
Geospatial uses include 3D LIDAR landscape mapping, 
generation of raster imagery for various wavelengths, 
and supporting the generation of polygon location data.5

There are two main ways in which drones could be used 
for the generation of polygons. The first is indirectly, by 
providing aerial imagery to help an operator manually 
generate or validate polygons.6 The second, by using GPS 
technology to register vertices while flying a boundary.7

Aerial imagery to support polygon 
generation and validation
By taking aerial footage or pictures of a certified activity 
area, drones can act as an eye in the sky, enabling a 
person manually generating polygons on the ground 
(Option 2) to identify boundaries without needing 
to walk them. Remember, referenced basemaps and 
satellite imagery can be out of date, lack granularity,  
or be of poor quality. As such, they can provide 
insufficient orientation for manual polygon tracing. 
Observing certified activities from above allows this  
gap to be bridged with imagery that can be fed back  
to help guide data entry in real-time. This is particularly 
useful if certified activity boundaries are very large, 
hidden and or inaccessible.

For the same reasons, drone imagery can be useful  
for supporting the validation of polygons generated 
using any of the previous approaches in this guidance. 
The same drone can also be used to support 
observational assurance (e.g. checking the presence  
of deforestation and habitat destruction in especially 
hard to reach areas).

GPS drone technology for directly 
generating polygons
By acquiring a GPS geo-referencing drone, you 
can generate polygons by flying certified activity 
boundaries. Tools exist that allow a pilot to remotely 
record coordinates as the drone is flown. Due to 
similarities in approach, this process should take on 
the recommendations made for walking the boundary 
(Option 3, Step 3.2). 

A waypoint could be recorded above each vertex, for 
example, but this would require a skilled and precise 
pilot to ensure the data is accurately recorded. The 
value here is that an elevated recording should provide 
a more accurate GPS signal, especially if the vertices 
on the ground have a lot of vegetative cover, or the 
surrounding area is built up. 

A recording tracks methodology could also be used.  
The benefit of this is that drones (unlike human walkers) 
are good at moving in straight lines. Challenges might 
arise, however, if boundaries are not straight, and a 
skilled drone pilot is still needed to ensure accurate  
and precise data.

Figure 19  A quad-copter drone with surveillance camera 
(Sorenson, 2018).

5 Alwateer, M., Loke, S. W., & Zuchowicz, A. M. (2019). “Drone services: issues in drones for location-based services from human-drone 
interaction to information processing”. Journal of Location Based Services, 13(2), 94-127.

6 Ding, G., Wu, Q., Zhang, L., Lin, Y., Tsiftsis, T. A., & Yao, Y. D. (2018). “An amateur drone surveillance system based on the cognitive Internet  
of Things”. IEEE Communications Magazine, 56(1), 29-35.

7 Unger, D., Hung, I., Zhang, Y., & Kulhavy, D. (2018). Integrating drone technology with GPS data collection to enhance forestry students 
interactive hands-on field experiences.

https://commons.wikimedia.org/wiki/File:Quadcopter_camera_drone_in_flight.jpg
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Benefits and challenges of adopting drones
In supporting the generation of polygons for 
sustainability systems, drones come with several 
potential benefits and challenges that should be 
considered:

Can access places inaccessible to humans.  
This makes them especially useful in regions 
with steep topography (e.g. mountains),  
dense vegetation (e.g. primary rainforest)  
and remote areas.8

Can carry out tasks quickly. Drones can fly much 
faster than a person can walk. This means that 
when it comes to geo-referencing or collecting 
imagery, it should be possible to carry out the 
job more quickly.

Have been identified as effective tools for 
community engagement. As the technology 
is new and exciting, local communities and 
indigenous peoples have been observed to be 
supportive of measurement activities where 
drones have been employed.9 This engagement 
can help data gatherers leverage more detailed 
qualitative information from beneficiaries, 
which can support assurance, monitoring and 
evaluation, and resource allocation.

A versatile technology with broader applications. 
Drones are incredibly versatile, and as such can 
be used for multiple applications concurrently, 
to the benefit of sustainability systems. For 
example, while collecting imagery to support 
polygon generation, a drone could also be used 
to conduct observational assurance, and be 
quickly mobilised to assess certain claims made 
against a certificate holder.

Can be challenging or impossible to operate 
in sub-optimal conditions. Weather conditions 
strongly affect the ability to pilot a drone. Drones 
operate best when conditions are relatively clear 
and there is little to no wind. Poor conditions, 
such as wind or rain, threaten to damage  
drones at the expense of the owner.

Require skill and training to use correctly. In 
order to generate accurate and precise data, a 
trained drone pilot is needed. However, drones 
are becoming increasingly easy to use and 
training options are widely available, with value 
and uses recognised in many developing nations. 

Have implementation costs to consider. 
Drones are not particularly expensive, but their 
implementation (at this point in time) can be. 
Logistics, transportation and training are all  
costs that need to be considered.

Legal ambiguity. Legislation has not caught  
up with the proliferation of drones.10 In some 
jurisdictions, legal grey areas exist around their 
use, and concerns have been raised about privacy 
infringement. In others, such as the UK or US, a 
pilot requires a license and drone registration to 
allow commercial use, and drones cannot be 
flown beyond the visual line of site (BVLOS). That 
said, in many developing nations, such as across 
sub-Saharan Africa (e.g. Kenya), the technology 
is being widely embraced, and regulations are 
less restrictive.

8 Stehr, N. J. (2015). “Drones: The newest technology for precision agriculture”. Natural Sciences Edu., 44(1), 89-91.
9 Martini, T., Lynch, M., Weaver, A., & van Vuuren, T. (2016). “The humanitarian use of drones as an emerging technology for emerging needs”.  
The future of drone use (pp. 133-152). TMC Asser Press, The Hague.

10 Smith, K. W. (2015). Drone technology: Benefits, risks, and legal considerations. Seattle J. Envtl. L., 5.

Some additional considerations around drone use include, that some lower price drones lack power to carry high-
grade sensors, over a sufficient distance and duration. The challenge being that to increase the distance, you need 
a bigger battery, a bigger battery equals greater weight, which cancels out the gains in power. Organisations like 
EARTH offer drone solutions that can address these types of challenges in operational contexts relevant to 
sustainability systems.

Another point is that drones can be set with waypoints in advance and be left to fly autonomously. This can be 
especially useful when using drones for monitoring, verifying existing polygons, and trying to navigate difficult 
terrain as a drone can cover greater distance. Of course this is where limits on BVLOS will apply.

Finally considering the type of drone will be important. There are two main types - fixed wing and quadcopter. For 
collecting and verifying polygons, and monitoring things like canopy cover, a slower speed is essential. 
Quadcopters can offer much slower and  precise movement, whereas fixed wing tend to move more quickly.
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11 ESRI (2019). Deep learning in ArcGIS Pro.
12 GIS Geography (2020). The Rise of Machine Learning (ML): How to Use Artificial Intelligence in GIS.
13 Altawell. M, (2018). Geospatial Artificial Intelligence: Emerging Trends and Challenges, GIS Lounge.
14 Voženílek, V. (2009, November). “Artificial intelligence and GIS: mutual meeting and passing”. 2009 International conference on intelligent 

networking and collaborative systems (pp. 279-284). IEEE.
15 ESRI (2020). Australian State Automated Large-Area Land Classification with Machine Learning, Machine Learning.

4.2 A.I. feature classification
Another technology that could revolutionise the way 
we collect and stratify location data is A.I. feature 
classification. This is essentially the same process as 
Option 2 of this guidance, but instead of a human 
identifying and tracing boundaries, the task is carried 
out by a computer using artificial intelligence. Machine 
learning programmes have been developed that allow 
GIS systems to classify remote sensing imagery into 
various formats (including polygon data)11. The system 
scans imagery based on programmed classification 
parameters, and from this can distinguish different 
features such as land use types, roads or boundaries 
(Figure 20). It then generates a new data layer 
highlighting these newly classified features. 

A computer is taught to do this through a process called 
deep learning, where it reviews hundreds of iterations 
of imagery, and based on specific programming learns 
how to recognise distinct features when fed new 
imagery.12 This same technology is employed by  
systems like Global Forest Watch to monitor changes  
in deforestation and forest fires (GLAD alerts).

For sustainability systems trying to generate polygon 
data, this is a very promising technology. In theory, 
accurately classified A.I. polygon layers could be 
overlapped with existing point data to generate a 
certificate polygon layer using a GIS ‘join features’ 
analysis (Option 1, Step 1.3). The challenge is that A.I. 
classification currently only functions effectively when 
specific conditions are met. For example, as it stands, 
it has only been proven to work for contexts where 
boundaries are easily discernible from imagery (e.g. 
aquaculture boundaries in a lake). Furthermore, the 
technology is highly complex and would need to be 
programmed to stratify the specific features that require 
mapping (e.g. certified farms, fisheries or mines). 
Development of this A.I. programming would likely 
come at a significant cost. 

That said, once programming has been developed 
to suit an organisation’s needs, the process can be 
automated. Therefore, development should only incur 
a one-time cost.13 Maps that classify features using A.I. 
can generate feature layers for entire regions in a matter 
of minutes.14 Compare this to the time it could take to 

manually generate polygon boundaries by leveraging 
existing data (Option 1), tracing imagery (Option 2) 
and walking boundaries (Option 3), and it theoretically 
makes these tasks obsolete. It is worth noting that 
the implementation and application of A.I. feature 
classification, and deep learning GIS technologies, have 
proliferated significantly in recent years and they are 
gradually becoming more accessible.

The technology still has a way to go before it can be 
effectively leveraged by sustainability systems. ESRI 
(developers of the ArcGIS Suite) have been testing it, 
and currently boast land use classification accuracy 
above 90 percent.15 This is very promising, but it may 
be wise to wait until the technology is proven in other 
applications (or at least piloted with sustainability 
systems) before considering implementation. 
Organisations such as Assurance Services International 
(ASI) and Aquaculture Stewardship Council (ASC) are 
exploring avenues for using A.I. feature classification,  
so deployment amongst sustainability systems may  
be on the horizon.

Figure 20  Examples of A.I. feature classification.  
(Top left) Programmed to distinguish building polygons; 
(Top right) Programmed to generate vector data for 
roads; (Bottom) Used to classify satellite imagery into 
land use polygons for forests, fields and water bodies 
(all images from Singh, 2019).

https://pro.arcgis.com/en/pro-app/help/analysis/image-analyst/deep-learning-in-arcgis-pro.htm
https://gisgeography.com/deep-machine-learning-ml-artificial-intelligence-ai-gis/
https://www.gislounge.com/geospatial-artificial-intelligence-emerging-trends-challenges/
https://www.esri.com/about/newsroom/arcnews/australian-state-automated-large-area-land-classification-with-machine-learning/
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What is polygon data?
Data on the geographic positioning of sites or locations 
can be represented as points or polygons.16 A polygon 
is a geographic feature defined by a series of points 
(or vertices) that are connected to form a ring, and 
hence enclose an area. Due to their more complex 
nature (versus an individual point), the management 
of polygons requires special software, such as a 
Geographical Information System (GIS) or specialised 
mapping programmes like Google Earth. 

For sustainability systems, polygons can be used to map 
and digitally represent the boundaries of a variety of 
geographic features. Of most immediate interest are the 
areas of certified activities. Certified activity areas can 
be represented individually (Figure 21a), or as clusters 
across a landscape within which multiple activity areas 
reside (Figure 21b). The difference with the latter is that, 
in addition to the certified operations, there are areas 
within the polygon that are not certified. The more 
granular and precise the polygons are to the features 
they represent, the more useful they become.

Why is polygon data valuable for 
sustainability systems?
The collection and use of polygon data has the 
potential to provide substantial value for sustainability 
systems. This is predominantly due to its ability to 
provide a markedly more accurate picture of where 
certified activities are situated than is possible using a 
single point (e.g. addresses or latitude and longitude 
coordinates). Opportunities, issues, and risks associated 
with sustainability (e.g. water availability, deforestation 
and child labour prevalence) all have a spatial 
dimension, and analysis of polygon data can provide 
a better understanding of how certified activities 
are interacting with these factors. These insights are 
essential to effecting and demonstrating changes in  
a landscape.

If generated correctly, polygon data can also provide a 
precise measure of the area of certified activities (e.g. 
hectares of certified production). Accurate recording of 
this metric is incredibly valuable, especially for assessing 
performance. For example, accurate measures of area 

(a) Polygons for each certified activity area (b) A polygon around multiple certified activity areas

Figure 21  Different ways to represent the location for a certificate consisting of many certified activity areas 
using polygons.

ANNEX 1
What is polygon data and why is it valuable 
for sustainability systems?
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Box 7.
UTZ (now Rainforest Alliance) used polygon  
data to record the area of cocoa plantations 
Recording area accurately is highly important 
for decision making. In an UTZ-funded project, 
self-reported area data for cocoa plantations in 
West Africa was compared with accurate GPS-
derived polygon data to explore implications of 
area reporting on the benchmarking of maximum 
cocoa yields. It was found that self-reported area 
data wildly overstated the size of productive land, 
which meant that decision makers were deriving 
inaccurate and unachievable yield targets 
for smallholders. This helped to explain why 
productivity interventions were not working.

16 For more details on the collection and management of location data in general see Guidelines for the Collection and Management of Location 
Data in the ISEAL Certification Atlas.

17 Bymolt, R., Laven, A., Tyszler, M. (2018). Demystifying the cocoa sector, The Royal Tropical Institute (KIT).

enable indicators such as yields (e.g. Kg/Ha) and other 
types of spatially bound efficiencies (e.g. water use 
efficiency) to be calculated more precisely (see Box 
717). Data on performance and compliance can also be 
associated with polygons, and visualised and analysed 
against other contextual factors for further insight  
(e.g. water efficiency can be analysed against the risk  
of regional water scarcity).

Polygon data can provide the following 
benefits to sustainability systems:
Improved accuracy and efficiency of assurance 
processes. Polygon data can help auditors more 
effectively assess compliance for spatial issues such as 
deforestation and land conversion, as the boundaries 
of certified activities are clearly marked versus the 
presence of the issues (Figure 22). It can also help 

Figure 22  GeoRSPO certified polygon map helps 
auditors navigate and assess compliance.

Figure 23  A plantation polygon enabling real-time 
generation of deforestation and fire risk statistics.

auditors navigate (through route planning) and enables 
digital (and potentially real-time) management of 
compliance activity.

Improved risk management, planning and stakeholder 
engagement. For example, polygon data can be used 
alongside satellite data to generate real time statistics 
on forest fires in or near certified areas (Figure 23). 
Information on spatial risks, such as water scarcity,  
can also be fed back to farmers in a visual and granular 
format using polygon data. This can help them improve 
farming activities (e.g. inform irrigation regimes to use 
water more efficiently).

http://live-iseal-os.pantheonsite.io/sites/default/files/CertAtlasGuidelines_20171017.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/CertAtlasGuidelines_20171017.pdf
https://www.kit.nl/wp-content/uploads/2020/05/Demystifying-complete-file.pdf
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18 Insight and data displayed in Figure 25 is from Tayleur, C., & Phalan, B. T. (2018) Spatial Data Are Key to Sustainability Standards Increasing and 
Demonstrating Their Impact. Tropical Conservation Science, 11

Improved measurement and communication of 
performance and impact. By mapping performance over 
time and comparing this with contextual data and the 
locations of non-certified activities, polygon data can be 
used to better assess what may or may not be working, 
and where (Figure 24). For example, one could explore 
the effects of different policies and interventions and 
how these might vary geographically. This information 
can be used to allocate resources and improvement 
programmes where they are most needed. 

Improved transparency and visibility of information  
to drive action. Visualisations of polygon data can 
be used to increase awareness (Figure 25). This can 
strengthen credibility and uptake of sustainability 
practices by producers, value chain actors and 
consumers. Because polygon data gives a clear 
visual and spatial representation of the activities of 
sustainability systems, and can be read across different 
actors, it can help drive action, communicate change, 
identify overlaps and find opportunities to collaborate 
(e.g. on landscape approaches).

Polygon data is much better suited to achieving these 
outcomes than unidimensional point data, as point data 
only provides an approximation of where activities are 
occurring. Points may be useful for small certified activity 
areas (several hectares), but as the areas get larger the 
usefulness of point data diminishes. The location at which 
a point is generated can also vary from site to site (e.g. at a 
farmhouse or in the middle of a production area), and an 
individual point can represent a very large area or many 
individual sites. This means, when using point data to 
explore interactions of activities with the spatial context, 
you end up making very broad assumptions. 

Figure 24  Bonsucro certificate performance 
mapping using polygon data.

Figure 25  Certified locations of multiple 
standards mapped against poverty indicators.18

https://journals.sagepub.com/doi/full/10.1177/1940082918797856
https://journals.sagepub.com/doi/full/10.1177/1940082918797856
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19 Additional guidance on data sharing can be found in Aligning and Combining: What we’ve learned about metrics and data sharing and 
Structuring data sharing and licensing agreements: Data rights, controls and ethical considerations for sustainability systems.

20 Data sharing agreements are imperfect solutions insofar as enforcing them is rarely simple, and any breach means that the data is already 
distributed. However, they do offer several benefits. Agreements define the conditions, limitations and ethical guidelines that govern data 
sharing, and impose a measure of rights and control. They establish a shared set of expectations and reveal previously unforeseen risks. Being 
explicit about risks and responsibilities supports allocation of risks across the chain of actors by clarifying who data can be shared with. It also 
reinforces awareness about a responsible approach among actors not directly within your organisation’s sphere of influence.

ANNEX 2 
Data sharing guidance

Steps for implementing data sharing 
agreements.19

Disclaimer: This annex does not constitute legal advice. 
It is designed to provide an overview of steps to consider 
in sharing non-personal data held by sustainability 
systems. Legal advice must be sought to carefully 
consider the specific legal considerations that will apply 
in the different jurisdictions where sustainability systems 
operate, as they may differ depending on organisation, 
jurisdiction, type of data and licence use.

Preface
Many of the challenges of data sharing can be overcome 
by taking steps to implement good data governance 
(Box 8). Having clear data governance policies and 
procedures is a prerequisite for effective, value-driven 
data sharing between organisations. It means less time 
is needed to deliberate what data can and cannot be 
shared, and what can be done with the data. It also 
means fewer data quality issues, resulting in higher 
potential value from combining and sharing data.

Data sharing can take many forms, depending on the 
scale and complexity of the sharing in question. Several 
types of arrangements and documents can be used 
to define how data is shared between two or more 
organisations, or different parts of an organisation. 
These include casual agreements between colleagues, 
memoranda of understanding, service level agreements 
and formal legal contracts. All these examples can be 
considered data sharing agreements. 

An important part of sharing data inside an organisation 
is having an organisational data policy that clarifies the 
rules and guidelines for internal sharing. This annex 
provides basic steps to consider when sharing data 
outside your organisation through developing a legally 
binding data sharing agreement.  

A data sharing agreement is a formal contract for  
data exchange between two or more parties. It clearly 
documents what data is being shared, for how long, and 
any restrictions on its use. It provides a common set of 
rules that, once approved, constitutes a legally binding20 
agreement for all organisations involved in the data 
sharing initiative. The agreement should be drafted in 
clear, concise language that is easily understood. 

A central role of the data sharing agreement is to clarify 
allocation of risk. Data is being licensed, not sold, so 
both parties continue to have rights and responsibilities 
for the data. The data sharing agreement is where those 
rights and responsibilities are defined. It is more than 
just a transfer of intellectual property rights; it is an 
allocation of risk. If these issues are not covered in  
the agreement, parties are letting others decide who  
is responsible. 

https://www.isealalliance.org/get-involved/resources/aligning-and-combining-what-weve-learned-about-metrics-and-data-sharing
http://live-iseal-os.pantheonsite.io/sites/default/files/April_2020_Resource_4_Data_Sharing_Agreements_Personal_Data.pdf
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Box 8.
Data governance is the collection of practices and 
processes used to ensure formal management  
of data assets within an organisation. It often 
includes concepts such as data stewardship and 
data quality. When developing data sharing 
agreements, consider:
• what the other party might want to do with

your data
• whether you need to restrict what they can

do with it
• what happens if things go wrong.

Organisations with good data governance document 
procedures that describe who can take what actions, 
with which data, including when and under what 
circumstances, and using what methods. Good data 

governance provides the requisite clarity for use 
rights and responsibilities in data sharing agreements.

In 2019, ISEAL produced four resources to help 
members strengthen their data governance 
programmes. These include:
1. Understanding Your Data Value Chain
2. Developing a Data Inventory
3. Developing Your Data Governance Policy
4. Structuring Data Sharing Agreements for

Personal and Sensitive Data

We have also compiled a variety of external 
resources that align with the 10 steps to 
strengthening an organisation’s data governance. 
These are available through the ISEAL community 
website (login required).

Developing a data sharing agreement is only one of many 
activities required when organisations are interested in 
using another organisation’s data. It is important to allocate 
adequate time to develop the agreement—it can take 
several months or more to finalise. 

Can I have your data please?
When someone outside your organisation asks if they 
can use your data, there are a series of steps you should 
take to arrive at an acceptable agreement.

Step 1: Clarify the data sharing aims and data 
requirements for the data being requested
Defining the intended purpose and ultimate goal for the 
data sharing (or compilation) exercise provides a basis 
for understanding what data is required. This includes 
the quality, frequency, accuracy and precision needed. 
It also helps determine the underlying benefits and 
risks associated with fulfilling the data request. Data 
sharing is a transaction, with data as the currency. A 
clear understanding of value and risk on both sides is 
necessary for a successful transaction. It also allows 
detailed requirements to be negotiated for the data  
that will be shared.  

In defining the purpose, carefully consider the final 
audience and presentation format for the data, as 
this can determine how the data is ultimately shared, 
or what might be needed for it to be interpreted and 
communicated correctly. There are many ways of 

presenting data, from infographics to narrative reports 
to maps. Visual and narrative misrepresentation of data, 
by chance or on purpose, is an issue of great concern.  

Step 2:  Outline the benefits of sharing the data for the 
defined purpose, and decide if the benefits outweigh 
the costs of sharing
There are many benefits to sharing data. Making data 
available through publication and associated licences, 
or through bespoke one-off data sharing agreements, 
can maximise the impact of your data or the conclusions 
drawn from it. For example, it can inform collaboration, 
provide stronger evidence for advocacy and action, 
increase efficiency of service delivery and product 
optimisation beyond your organisation, and play a 
critical role in decision making among a variety of 
external stakeholders. It is important to outline any 
benefits in order to inform your choice to share data.  

Sharing data is not without risks and costs, however. 
There are the obvious costs of preparing the agreement 
and the data to be shared, and the due diligence to 
ensure the contract is adhered to. Risks also need to 
be considered, as there may be known risks that can 
be addressed in the contract as well as unintended 
consequences. It is critical to undertake a risk 
classification21 if this is not already part of your data 
governance policy and practice, ideally in collaboration 
with the organisation requesting the data (licensee). 

21 Digital Guardian. Last accessed 14 August 2020.

http://live-iseal-os.pantheonsite.io/sites/default/files/Data%20governance%20resource1_DataValue%20Chain%20August2019.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/Data%20governance%20resource_Data%20Inventory%20August2019.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/Data%20governance%20resource_DevelopingYourData%20Governance%20Policy%20June2019.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/April_2020_Resource_4_Data_Sharing_Agreements_Personal_Data.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/April_2020_Resource_4_Data_Sharing_Agreements_Personal_Data.pdf
https://digitalguardian.com/blog/what-data-classification-data-classification-definition
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Some things to consider include:
• Can the data be used to re-identify individuals?
• What are the consequences for individuals or groups

if they are re-identified?
• What people or groups have an interest in trying to

re-identify your data (e.g. intelligence agencies,
hackers, curious data scientists)?

• What other data sets are available that may support in
re-identifying your data? Are they publicly available?
Are you allowing restricted release of these data to
the same or other actors?

• What technical and version control method are you
using to ensure you release the correct anonymised
version of your data?

• Are there ways to avoid re-identification (e.g.
aggregation or other approaches)?

Step 3: Determine if the data is already available
Sustainability systems do publish datasets. If the data 
is already published, a data licence agreement is not 
needed. Simply direct the enquiry to the public site 
where they may freely access and use it according  
to the terms and conditions of its existing licence.

However, it may be that the published data does not suit 
the needs of the enquiry. Some possible reasons include:
• the terms and conditions are too restrictive
• additional attributes are being requested
• the data is not in a format they can use (e.g. PDF file).

In this instance, you will need to determine if a data 
sharing agreement is appropriate.

Step 4: Decide if a data sharing agreement is required
Data can be shared in a variety of ways, so you will 
need to consider which option is most appropriate and 
what data sharing agreement is most suitable. The legal 
implications of data sharing agreements, and therefore 
the most suitable type of arrangement, can depend on 
various factors including geographic location, type of 
institution involved and type of data. In some instances, 
an arrangement that is not legally binding may be more 
suitable than a legal contract. Informal arrangements 
(e.g. memorandums of understanding) do not mean 
that the need to respect the rights and interests of 
all stakeholders is in any way diminished. The risks 
associated with different types of data sharing options 
should be identified and considered when deciding 
which option to use.

For the issues highlighted in Step 3, it may be feasible 
to simply adjust the terms of use or data attributes 
available in the published dataset to meet the data use 
objectives of the enquiry. If not, and there are clear 
discernible benefits to sharing the data, the next  
step is to clarify if you have the rights to share the  
requested data.

Step 5: Verify you can share the data
Prior to developing a data sharing agreement, you must 
clarify that you have the legal rights and permissions 
to share the requested data. There are a variety of 
considerations in this step:
• Does the request include personal data? If yes,

please reference ISEAL Data Governance Resource 4:
Structuring Data Sharing Agreements for Personal
and Sensitive Data.

• Does sharing the data comply with institutional data
sharing policies, the national laws of all countries
involved, regional and global legislation, and any
other legally binding agreements?

• Do you have appropriate consent to share the data?
Informed consent is the process by which one discloses
appropriate information about the data collection so
that the participant may make a voluntary, informed
choice to accept or refuse to cooperate.

• In addition to legal requirements, there may be ethical
considerations that inform your choice to share data.
Tools like the Open Data Institute’s Data Ethics Canvas
can help you explore these issues.

Step 6: Identify the entities in your data supply chain 
that control and process the data
The next step is to determine where the data of interest 
is housed and who manages that data. The data may 
be managed by different departments within your 
organisation that may have different requirements 
for sharing the data. These actors need to be notified, 
informed of any data preparation and management 
requirements, and effectively prepared for sharing  
the data.

http://live-iseal-os.pantheonsite.io/sites/default/files/April_2020_Resource_4_Data_Sharing_Agreements_Personal_Data.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/April_2020_Resource_4_Data_Sharing_Agreements_Personal_Data.pdf
https://theodi.org/article/data-ethics-canvas/
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Step 7: Identify the individuals that will be responsible 
for developing, reviewing and approving the data 
sharing agreement
Often the request to share data might not be directed 
to those who can authorise it. The individual(s) with 
the necessary authority should be identified and 
approached early on in the process of developing a 
data sharing agreement, and should be included in the 
process of creating the agreement. In most cases, it is 
useful to work with your legal team from the start to 
ensure that requisite components are included and  
legal concerns are addressed early in the process.  

We recommend creating a timeline for developing and 
executing the agreement with all individuals who will  
be involved.

Step 8: Develop a draft agreement
It is easiest to develop a data sharing agreement if 
your organisation has an existing template. If your 
organisation does not have a template, it can be useful 
to reference examples of data sharing agreements 
from colleagues or other sources. A non-exhaustive list 
of clause types that can be included in a data sharing 
agreement is outlined in Box 9.

Box 9.
Considerations and types of clauses that may 
be included in a data sharing agreement22

• Title: The name of the agreement and who
authored it

• Parties to the agreement: Those organisations
that will be involved in the data sharing

• Context and purpose of the data sharing initiative:
This section should include the justification
and basis for sharing, outlining why the data
sharing agreement is being created and including
information on any relevant regulations the
agreement falls under (e.g. GDPR for personal
information).

• Data items to be shared:
- description of the data to be shared, including

the structure (e.g. attributes, formats)
- time period the data covers
- geography the data covers
- description of data quality (e.g. accuracy,

relevance, usability)
- source of the data

• Consent: A licensor (data provider) cannot grant
the licensee (data recipient) broader rights in the
data then the licensor possesses. It is important
for the licensee to satisfy itself through due
diligence and to document in the agreement that
the licensor has the right to grant permission to
use the data for the anticipated purposes.

• Handling: This section focuses on information
governance and protection of the information.
- Protocol for when and how the data will get

from one party to another

- Description of how the data will be compiled
and stored, and associated securities23. Given
the proliferation of data protection laws and
focus on data privacy and cybersecurity, it is
important to address the nature and sensitivity
of the data to be provided and, if warranted, the
steps the licensee is obligated to take to protect
the data, as well as the licensee’s potential
liability if a data breach occurs.

- Confidentiality: Description of how the
participating parties and the data itself are
protected

- Individuals’ rights: Procedures for dealing with
access requests, queries and complaints

- Local or international laws that can affect the
data being shared.

• What rights are being granted: Clearly define
explicit use rights and restrictions on use of the
data being shared.
- When will the licensee’s rights with respect to

the data begin and end?
- Is the agreement exclusive or nonexclusive?
- Does the agreement allow use of the data for

commercial purposes?
- Does the agreement allow creation of derivative

products?
- Can the data be copied or stored in more than

one location?
- How will the data be represented in public

presentation and reporting?
• Considerations: Describe if there is any form of

payment to be made to the licensor of the data
under the agreement. For example:
- none

22 See also Data Governance Resource 4: Structuring data sharing agreements for personal and sensitive data.
23 As a starting point for understanding data enterprise cybersecurity see United Kingdom Information Commissioner’s Office data protection  

self-assessment, last accessed 19 August, 2020; What is cybersecurity? What do you need to know, last accessed 19 August 2020; Enterprise 
data protection: The definitive guide, last accessed 19 August 2020; and 10 things enterprises can do to protect their data, last accessed  
19 August 2020.

http://live-iseal-os.pantheonsite.io/sites/default/files/April_2020_Resource_4_Data_Sharing_Agreements_Personal_Data.pdf
https://ico.org.uk/for-organisations/data-protection-self-assessment/
https://ico.org.uk/for-organisations/data-protection-self-assessment/
https://us.norton.com/internetsecurity-malware-what-is-cybersecurity-what-you-need-to-know.html
https://www.veritas.com/information-center/enterprise-data-protection
https://www.veritas.com/information-center/enterprise-data-protection
https://www.cmswire.com/information-management/10-things-enterprises-can-do-to-protect-their-data/
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- cash
- royalty
- services in kind

• Allocation of risks: Risk goes both ways—liability
(risk of harm to another or third party) and
damages (risk of harm to your organisation).
- Representations and warranties: This

section defines the data delivery, inspection
and acceptance parameters. Is the data
licensed “as is” or does the licensee have
a right to inspect it upon receipt or for a
described number of days to assess accuracy,
completeness, authenticity, usefulness,
timeliness, reliability, appropriateness or
sequencing of the data?

- Covenants: Clarify if there are actions the
licensee should promise to take or not take.
For example:
▪ non-commercial use
▪ attribution
▪ share-alike
▪ obtain consent before sharing
▪ notice if distributing to third parties

• Indemnification: Data quality, compliance with
laws and injuries to third parties.

• Intellectual property: Outline of agreed rights of
resulting outputs. Shared data can be used for
a variety of analyses and purposes. Agree the
intellectual property status of the datasets, as
well as the authorship for any expected outputs,
at the outset.
- Define what intellectual property rights are

being granted and which are being retained.
• Termination:

- Describe the circumstances and rights of
parties to terminate the agreement.

- Duties upon termination: What happens to the
data upon termination? Is it deleted, and if so
how is this verified? Is it returned to the data
provider on an agreed date? It is important to
determine post-termination responsibilities.

- Describe what happens upon breach of
an agreement.

- This may include a review of the effectiveness
of data sharing experience upon close of
the agreement.

• Designated contacts: Provide name and contact
details of organisational representative(s) that will:
- prepare the data
- update the data as needed
- monitor implementation of the agreement
- serve as contact to resolve disputes.

• Signatures of authorisation: Name, contact
details and signature of the individual
authorised to sign on behalf of the participating
organisations

• It can be helpful to incorporate appendices
that include:
- A glossary of key terms
- A summary of any key legislative provisions,

your legal basis for data sharing, and links to
any authoritative guidance

- A model form used for seeking consent for
the data being shared

- Data sharing decision documentation which
might include:
▪ what information was shared and for

what purpose
▪ who it was shared with
▪ when it was shared
▪ your justification for sharing
▪ whether the information was shared with

or without consent
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Step 9: Share the draft agreement
Once a draft of the agreement is available, it should 
be sent to all parties for review. If there are questions, 
concerns or recommended edits, the agreement should 
be revised as needed. If there are significant issues to be 
resolved, it can be beneficial to bring all parties together 
to discuss options for resolution.

Step 10: Finalise the agreement and obtain  
signatures of approval
Multiple rounds of questions or negotiations may 
be needed between the first and final version of the 
data sharing agreement. Once all issues have been 
addressed, the authorised individuals for the various 
organisations providing the data and the organisation 
receiving the data must sign the agreement.

Step 11: Prepare the data for sharing and  
transfer the data
Once you have agreed to share the data, you can now 
prepare and transfer the data. You will want to quality 
check the data to identify any gaps, errors or other 
issues related to usability of the data by the licensee. 
Your approach for quality checking the data should 
follow what was outlined in the contract related to 
allocation of risks.

Step 12: Seek feedback from the data user
It can be very instructive for your data governance 
policies and practices to obtain feedback from the 
licensee regarding the quality and utility of the data,  
and reflections on the overall process for establishing 
the agreement. In addition, it is useful to determine:
• If the desired outcomes of the agreement were

achieved, and record your responses. It is helpful if
you have collaboratively decided with the licensee
what constitutes a positive outcome for the data
sharing process and its impacts.

•  If the outcomes were not achieved, what were the
reasons for failure (e.g. the data did not address the
specific need, outputs of the data sharing initiative
were not visible to the target audience, the data or
results were not shared in a timely manner, or the
data were not provided in a useable format) and
how might they be resolved?

Step 13: Monitor for licensee compliance with the 
terms of your agreement
Monitoring third party data sharing is challenging. 
As sustainability systems’ data enter the digital data 
economy, emerging digital solutions24 can be considered. 
A prerequisite for monitoring compliance is systematic 
documentation of what data is shared with whom and 
how the data are used. This should be done internally as 
well as required by the licensee in the management plan 
set forth in the agreement. This affords some level of 
tracing if there is any observed non-compliance.

Step 14: Resource and implement any changes to  
how the data is managed based on user feedback  
and compliance with terms of the agreement
Communication internally, and in some instances 
externally, about the insights gleaned from the data 
sharing exercise increases transparency and strengthens 
trust among stakeholders. You will need to resource the 
implementation of necessary changes based on learnings.  

24  How to manage, monitor and validate third-party data sharing, International Association of Privacy Professionals. Last accessed 14 August 2020.

https://iapp.org/news/a/how-to-manage-monitor-and-validate-third-party-data-sharing/
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Special considerations for geospatial 
data25 when developing data sharing 
agreements and licences
The geospatial community represents a new data 
ecosystem paradigm. It is an international network that 
collects, uses, stores and distributes geoinformation 
across a variety of technology platforms, industry groups 
and user communities. Geospatial data products and 
services are synthetic, based on aggregation of data 
collected from diverse sources (e.g. geo-tagged photos, 
drones, electro-optical satellite imagery). In many 
instances these data are meant to be shared. This 
community is comprised of stakeholders that are all  
also innovating individually and collaboratively. As a 
result, the laws and policies that affect the collection, 
impact and distribution of geospatial information in  
one segment will affect others.

The metadata, a set of data that provide information 
about the geospatial data (e.g. sensor type, location, 
time of collection, duration of collection, quality,  
use restrictions), are a critical component in defining 
fitness of use for geospatial data. From a legal 
standpoint, is the geospatial metadata part of the 
product or service? Is it included in the description  
of what is being licensed, representations and 
warranties, and or indemnification language?

Geospatial data raises distinctive data governance 
challenges, in part because there are unique legal 
and ethical issues associated with it. The laws and 
regulations pertaining to geospatial data are evolving, 
and likely to change considerably in the next several 
years. Depending on the laws of the applicable 
jurisdiction, each type of geospatial data may be subject 
to different legal or regulatory regimes. Unfortunately, 
there is no one source that an organisation can use 
to determine what laws might apply. These issues 
become even more important when an organisation is 
considering publishing or sharing its geospatial data  
in a legal agreement.

Because of the current legal and ethical ambiguity, we 
recommend obtaining individuals’ consent for geospatial 
information associated with certified activities which 
you collect, compile and manage as part of your 
sustainability system operations. 

25 See also Centre for Spatial Law and Policy: Ethical Considerations for Sharing and Licensing Geolocation Data for Sustainability Standards.  
ISEAL Community resource (Login required).

Geospatial data can be used for a variety of 
applications. It is vital in turn-by-turn navigation, 
understanding climate change, water scarcity 
and deforestation risk assessment, and 
infrastructure planning. A single geospatial 
data set can be used by:
• a bank to identify the best location for a

new branch
• the local transportation department to build

the infrastructure to support the bank
• a navigation app to allow customers to find

the branch
• a criminal planning to rob the bank.

It is difficult from a technical, legal and ethical 
standpoint to allow some of these uses but  
not others.

http://live-iseal-os.pantheonsite.io/sites/default/files/Ethical%20considerations_Geospatial%20data%20licensing.pdf
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There are a variety of tools and technologies for generating polygons using 
drawing or tracing methods (Option 2). These can be broadly categorised into 
desktop GIS, online GIS platforms and smart device applications. To help you to 
decide which might be most appropriate for your organisation, details on these 
options are provided below, along with related benefits, costs and considerations.

Desktop GIS 
Assuming you already have an organisational GIS for 
managing location data (at this point you should have!), 
a traditional desktop GIS may seem like the obvious 
choice for drawing polygons of certified activity areas. 
As desktop GIS come with built-in polygon drawing tools 
as standard, and with some popular platforms being 
free to use (e.g. QGIS), leveraging them for collecting 
boundary data may seem like a no brainer. However, 
there are a few important caveats to consider. 

First, because the functionality of traditional desktop 
GIS extends much further than drawing polygons, they 
can be quite complex and require skill to use. Unless 
the collector or collection supervisor (e.g. certificate 
holder, auditor or certifier) already has GIS training, or 
there is capacity to train users comprehensively on a 
more complex system, a simplified alternative, such as a 
mobile application, may be more appropriate.

Because many desktop GIS manage data in a file format, 
drawn polygons must be physically sent to a central 
data manager to subsume into an organisational data 
layer. This is not a particularly complex step, but an 
additional one that leaves room for error and requires 

the development of clear data formatting and emailing 
protocols. Other available tools automate this step.

Not all GIS are free to use, and additional licences may 
need to be purchased to allow field-based collection—
money that could be better spent acquiring more 
field-appropriate and easy-to-use smartphone or tablet 
collection tools. Many of the same sophisticated paid 
GIS systems offer these kinds of applications (e.g. ESRI’s 
Survey 123 or Collector).

Examples: ArcGIS Pro, QGIS, GRASS, Google Earth Pro, 
Map Info

Online GIS platforms
These include GIS websites (e.g. Google My Maps and 
ArcGIS Online), which are essentially simplified versions 
of desktop GIS, and bespoke web applications, which 
can be built using online GIS frameworks (e.g. those 
developed by ASC, RSPO and EARTH). In most cases, 
online GIS platforms were developed to centralise 
information collection and management and increase 
accessibility to GIS technology (especially for those 
with less formal experience). That makes these 
platforms a good option for drawing polygons in the 
field, as they allow newly 

Example A: Polygon drawing on desktop GIS systems ArcGIS (left; paid software) and QGIS (right; free software). 

ANNEX 3
Tools for drawing polygons
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drawn features to be automatically subsumed into a 
centralised ‘cloud’ database. They are also often much 
simpler to use than their desktop counterparts.

The benefit of developing bespoke web applications 
which feed into online GIS (as opposed to an online GIS 
itself) is that you can standardise the drawing process 
for the user and restrict functionality to only relevant 
tools (Example B). Developing these requires a little 
effort, but platforms like ArcGIS online provide web-
application development templates that can be used  
to streamline the process. 

The main challenge with online GIS platforms is that 
they require the internet to operate. This is fine if the 
certificate holder has an office or home with WIFI/
LAN access (e.g. mill and factory managers), but for 
some contexts this may prove challenging (e.g. remote 
smallholder environments). Indeed, this is a challenge 
faced by ASC in subsuming certified aquaculture 
boundaries using their bespoke online application.

Examples: ArcGIS Online, Google My Maps, Mango, 
EARTH Platform, Open Street Map, Map Hubs

Smart device applications
There are a broad range of smart device applications 
for drawing polygons in the field; some that function 
synchronously with a central GIS system (e.g. Survey  
123 with ArcGIS, and QField with QGIS) and many  
others that are independent, merely developed for the 
purpose of field collection. Using these applications 
provides several benefits. 

Example B: (Left) GIS website Google My Maps being used to draw polygons (screenshot by author). (Right) 
Bespoke GeoRSPO web application for drawing and analysing polygons, developed by RSPO in partnership with 
World Resources Institute (RSPO, last accessed: April, 2020).

In most cases, they have been developed to simplify 
field collection and are therefore relatively easy to use 
(Example C). Smart devices are becoming increasingly 
common as technological and financial barriers 
decrease. In addition, many applications also have 
GPS functionality; so if drawing out polygons proves 
challenging, you can immediately go out and collect 
polygons by walking the certified activity boundary 
(Option 3). 

Be aware that some applications require the internet  
to operate and record data, but many now can be 
used to draw polygons offline. Some that do operate 
offline (e.g. Survey 123 and EARTH app) automatically 
upload or submit the data to a centralised database 
once an internet connection has been established. For 
other applications, this data will have to be submitted 
manually via email once generated in order to bring 
it into a central database (e.g. the free to use ‘GPS 
Essentials’ app; Option 2, Step 2.3).

It is worth noting that some apps also serve a purpose 
beyond mapping polygons, including functionality you 
may find useful for your broader operational context 
(e.g. The EARTH app for mapping forest resources, 
biodiversity and worker welfare, and Survey 123 for 
non-GIS data collection). Many are free to download 
and use, but some that are more sophisticated and 
directly link to specific GIS (e.g. Survey 123 and 
Collector) require licences to be purchased. Examples: 
Survey 123, EARTH Platform, GPS Essentials, GIS 
Cloud, Q Field.

Examples: Survey 123, EARTH Platform, GPS 
Essentials, GIS Cloud, Q Field
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Example C: (Left) Free-to-use and independent ‘GPS Essentials’ application 
(ASC, 2019). (Middle) Survey 123 for mapping and data collection directly 
linked to ArcGIS (screenshot by author, 2020). (Right) Bespoke EARTH app 
developed for use by remote indigenous communities for biodiversity 
monitoring, mapping forest resources and reporting illegal fishing boats.

Conclusion
Our intention is not to promote the use of any of the above technologies  
over the others, but merely to make you aware of the options available, and  
the pros and cons of each. It is important to further explore the contextual 
relevance of these tools for your organisation, as well as the cost, complexity 
and feasibility of different individual solutions.

For more detailed guidance on collection tools, 
options, applications and considerations see  
the ‘GIS self-starter kit for auditors’ developed 
by Assurance Services International (ASI). This 
includes step-by-step instructions for drawing 
polygons using several GIS tools. Further advice 
and support can also be found in Guidelines  
for the Collection and Management of  
Location Data.

Further information

https://asi-login.my.salesforce.com/sfc/p/#A0000000aGza/a/1H000000btai/aNB0rpkuhbrIxSUywtW1S.Bquj1YI1p8d4TUrEW.QDw
http://live-iseal-os.pantheonsite.io/sites/default/files/CertAtlasGuidelines_20171017.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/CertAtlasGuidelines_20171017.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/CertAtlasGuidelines_20171017.pdf
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Collecting polygon data in the field (Option 3) requires a Global Positioning System 
(GPS). GPS devices are becoming more ubiquitous every day. They were originally 
primarily available in dedicated GPS receivers, but now are included in tablet 
computers, phones, cars, wildlife tracking devices and more. There are a variety 
to choose from, but these can be broadly categorised into dedicated GPS devices 
and smart device applications. Details of these options are provided below, along 
with related benefits, costs and considerations to help determine what might be 
appropriate for field polygon collection for your organisation (Option 3). 

Dedicated GPS devices
There are several benefits to choosing dedicated devices 
for boundary walking, including the fact that many are 
specifically designed for field measurement, meaning 
they are often highly durable with long battery lives.

However, there are a few drawbacks to consider. 
Dedicated GPS devices are becoming increasingly 
inexpensive but, given that smartphone ownership  
is common in many parts of the world, acquiring GPS 
devices may prove the more expensive option. That 
said, if you work with a certification body or assurance 
provider, they may already have broad access to 
dedicated GPS devices for field measurement. In this 
case, choosing dedicated GPS devices may make more 
financial sense.

Because many GPS devices are specifically designed for 
research-level field collection, using them may pose a 
learning curve. If the intention is for a certificate holder 
to record boundary locations, you will need to develop 
clear device guidance and training. Even still, operation 
may prove too complex. However, if GPS devices are 
already widely used by certifiers or auditors, this will  
be less of a concern.

Some dedicated GPS devices, such as ‘survey grade’ GPS 
receivers, do boast increased recording accuracy as a 

unique selling point (<1m precision). These cost several 
thousand dollars each, and require specialised skills to 
post-process the spatial data in order to obtain that level 
of precision. Here we propose the use of ‘recreational 
grade’ receivers which provide an accuracy of 10-20m, 
cost less than $300 and are very easy to operate. Be 
aware that accuracy is significantly more dependent on 
the user and recording context (see Option 3, Step 3.2) 
than the receiver itself.

Figure 26  A range of dedicated GPS devices that can  
be used for geocaching location data (Geonarva, 2007).

ANNEX 4
Polygon field collection tools

https://commons.wikimedia.org/wiki/File:GPS_Receivers_2007.jpg
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Smart device applications
Because most smart devices are GPS enabled, the use of 
smart devices for collecting location data has proliferated. 

The flexibility and programmability of smart device 
applications has meant that developers have been 
able to make them increasingly easy to use. Add this to 
people’s increased fluency with smart device interfaces 
and you have a powerful tool for collecting location data 
across a broad range of contexts. 

GPS-enabled smart devices do not require phone  
signal to operate, while many use phone signal (and 
even Wi-Fi) to assist positioning accuracy if they are 
registered to a mobile network. This makes them 
incredibly versatile. A challenge is that many smart 
devices were not designed for the field, and therefore 
do not boast the robustness or battery life of many 
dedicated GPS devices. That said, there are protectors 
and battery life extenders available to make smart 
devices more field appropriate. 

It is possible that certificate holders (or auditors and 
certifiers) already have access to smart devices, removing 
the need for acquiring hardware. However, when it 
comes to GPS recording applications, there are a broad 
range (both paid and free) to choose from, each 
boasting bespoke and unique features. A number of 
these applications were previously discussed in Option 
2, Step 2.1, with some tied to specific GIS platforms  
(e.g. Collector with ArcGIS, and Q Field with Q GIS) and 
some independent (e.g. GPS Essentials). Many have 
functionality that extends far beyond geocaching  
(e.g. EARTH Platform).

If choosing a smart device application, it will also be 
important to consider whether offline data collection 
will be required for your operational contexts. If using a 
smart device offline, some applications such as Google 
Maps will not allow the caching of local maps. 
Applications such as Survey 123 and the Earth Platform 
do allow offline caching however, with Earth in 
particular offering an integrated tile server that 
provides offline map coverage with Open Street Maps.  

Summary
Dedicated GPS receivers are rugged and easy to share 
with others, including staff that are not familiar with 
mobile technologies. Tablet computers and 
smartphones are more delicate, require more training 
and can do much more. The current trend is toward 
Android and iOS (Apple) smart devices, and away from 
dedicated  GPS receivers. A summary of the pros and 
cons of each is presented in Table 2.

Figure 27  Smart device app ‘Collector’ by ESRI 
(Image from ESRI.com, 2020).
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Make sure to test your device before going to the field. GPS receivers can be 
defective and give locations that are over 1km off. For some smartphones,  
the GPS only works when connected to the mobile network grid.

If you are purchasing a tablet computer, make sure you also purchase a case 
and portable power supply for charging the device (about $30). The latter is 
essential, if for no other reason than to give peace of mind in the field knowing 
that you will not run out of battery. 

DEVICE PROS CONS
Dedicated GPS •  Rugged and dependable

•  Easy to train to operate
•  Can only collect and display location data

Tablet computer •  Can do much more than collect 
location data (e.g. collect survey 
data, email, show videos)

•  Uses specialised mapping 
programmes

•  Fragile
•  Often becomes personalised by user
•  Requires more training, depending on 

mapping application

Smartphone •  No need to buy them if collectors 
already has a smartphone

•  Uses the same programmes as   
tablets (Android and iOS) 

•  Beware: The GPS might not work without 
local mobile plan or network connection

Table 2 Pros and cons of different GPS devices.

For more detailed guidance on collection tools, 
options, applications and considerations see 
the ‘GIS self-starter kit for auditors’ developed 
by Assurance Services International (ASI) and 
Guidelines for the Collection and Management 
of Location Data in the ISEAL Certification Atlas 
by ISEAL.

Further information

https://asi-login.my.salesforce.com/sfc/p/#A0000000aGza/a/1H000000btai/aNB0rpkuhbrIxSUywtW1S.Bquj1YI1p8d4TUrEW.QDw
http://live-iseal-os.pantheonsite.io/sites/default/files/CertAtlasGuidelines_20171017.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/CertAtlasGuidelines_20171017.pdf
http://live-iseal-os.pantheonsite.io/sites/default/files/CertAtlasGuidelines_20171017.pdf
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