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1. Introduction

Geocoding is the process of converting address information into geographic coordinates: latitude
and longitude. Coordinate information is essential to the WWF Risk Filter Suite risk assessment
tools - the WWF Water Risk Filter and WWF Biodiversity Risk Filter - to provide accurate site-specific
risk values.

To help companies and financial institutions assess their water- and biodiversity-related risks, the
WWEF Risk Filter Suite provides a free geocoding service up to a maximum of 5,000 sites per user.
Once a user exceeds this geocoding limit, further sites can only be uploaded using coordinate
information (latitude and longitude). This document provides advice for companies and financial
institutions on alternative geocoding services that may be used to convert address data to
coordinates once the free geocoding limit is exceeded.

Online mapping platforms like Google Maps will likely be sufficient to geocode a small number of
addresses. Companies and financial institutions with large amounts of address data will require
bulk geocoding. Companies and financial institutions have two solutions for bulk geocoding: a
geocoding APl or a geocoding user interface. Geocoding APIs (Application Program Interface)
provide a method to achieve bulk geocoding using programming languages such as Python. Using
a geocoding APl will require the ability to write and execute computer code. Alternatively,
companies and financial institutions may use geocoding user interfaces that provide a user-
friendly tool to achieve geocoding. These interfaces usually accept a file with address data (.xIsx or
.csv). Many geocoding APIs and interfaces are paid services.

[ Disclaimer ] This document provides a non-exhaustive list of possible geocoding tools.
Companies and financial institutions make use of 3" party geocoding services at their own risk.
WWEF Germany and the WWEF Risk Filter Suite take no responsibility for the outputs or costs
associated with these 3 party geocoding services. We encourage companies and financial
institutions to check geocoded results for accuracy before use in the WWF Risk Filter Suite tools.

2. Geocoding APIs

Although a broad variety of geocoding APIs exist, this document focuses on three well-known tools.
They are individually described in the following subsections. The respective advantages and
disadvantages are summarised in Table 1 below.

Table 1: Summary of the pros and cons for different geocoding APIs.
Service Pros \Cons
ESR/ e  Directly comparable with the existing WWF Risk Filter e  Paid service

Suite geocoding service

e  Well-known provider of mapping software and services
Google e  Well-known alternative to ESRI e  Paid service
OpenStreetMap | o  Free service ¢  Community-based data may be
less accurate
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2.1 ESRI

ESRI is a prominent US-based company providing mapping software and services, most famously
their program ArcGIS. The WWF Risk Filter Suite relies on the ESRI Geocoding API to provide the
existing geocoding service within the tool. ESRI provides geocoding APl support through multiple
pathways. We suggest using the ArcGIS APl for Python as an easy method to work with the
geocoding API. See more details here: https://developers.arcgis.com/python/

Note that the ESRI geocoding APl is a paid service that will require an ESRI account. The ESRI pricing
model can be better understood here:
https://doc.arcgis.com/en/arcgis-online/administer/credits.htm

2.2. Google

Google provides an alternative geocoding API, which is used within the Google Maps platform. See
an introduction to the Google Geocoding API here:
https://developers.google.com/maps/documentation/geocoding/overview.

The Google geocoding API can be called from multiple programming languages, including through
Python. The Google geocoding APl is also a paid service that relies on a pay-as-you-go pricing
model: https://developers.google.com/maps/documentation/geocoding/usage-and-billing

2.3. OpenStreetMap

OpenStreetMap is a community-based mapping service that provides open data
(https://www.openstreetmap.org/about). As with ESRI and Google, the OpenStreeMap API can be
accessed through Python (https://wiki.openstreetmap.org/wiki/OSMPythonTools).

As a free community-based service, geocoding results from OpenStreetMap may be less accurate
than those from ESRI or Google; however, geocoding can be carried out for free.

3. Geocoding user interfaces

For companies and financial institutions not wanting to conduct geocoding directly using an API,
some services provide user-friendly interfaces for geocoding. A few possible services are listed
below. The WWEF Risk Filter Suite does not guarantee the accuracy of any of these services, and we
encourage companies and financial institutions to test results accordingly.

e Geocode.XYZ (https://geocode.xyz/batch)
e Geoapify (https://www.geoapify.com/tools/geocoding-online/)
e Geocodio (https://www.geocod.io/upload/; for US & Canada only)
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https://developers.google.com/maps/documentation/geocoding/usage-and-billing
https://www.openstreetmap.org/about
https://wiki.openstreetmap.org/wiki/OSMPythonTools
https://geocode.xyz/batch
https://www.geoapify.com/tools/geocoding-online/
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