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Submitted 10 October 2023 The Enviro-Champs initiative was developed as a community driven, citizen science initiative in
Keywords Citizen Science, Data Mpophomeni township in Kwa-Zulu Natal (KZN), South Africa. Over time, the scope of work done
Collection, Community and data collected by the Enviro-Champs has expanded. There is now recognition both locally and
Engagement, globally that the Enviro-Champs initiative shows great promise for national and global upscaling.
Sustainable However, several areas within the initiative remain where it could be improved, especially
technologically. GroundTruth, in conjunction with technical and funding support from CGIAR
Flagship Digital Twin Research Initiative on Digital Innovation and the International Water Management Institute (IWMI),
Work Package Real-time monitoring engaged in a project which aimed to i) establish recruitment, training, and education tools to support
establishment of a technologically integrated and upgraded Enviro-Champs initiative, ii) develop an
outline for a training and education workshop for Enviro-Champs once they are hired, iii) improve
. data collection and reporting capacity and efficiency with a sustainable system (in collaboration with
Qwa ?T_::,‘S[I:::? SAN BI CGIAR and FormShare), and iv) pilot test technological improvements to the Enviro-Champs
F n!. initiative within the Mpophomeni Enviro-Champs in conjunction with the South African National
Biodiversity Institute (SANBI), and Umgeni Water. The overarching aim was to develop a
technologically innovative and upgraded best-practice framework for the Enviro-Champs, from
' WM ' UMGENI recruitment, through training and data collection, to data management and reporting. The primary
International Water 8 outcome was to have a fully functional, digitally improved Enviro-Champs system in Mpophomeni,
Management Institute wmg; Xﬁ,ﬁf;, that could serve as a working template for upscaling the Enviro-Champs initiative elsewhere in

Southern Africa or the world. This report reflects the process and outcomes of this project to date.

resounding success, it was upgraded to include training on and

L. Introduction implementation of a) data collection and reporting regarding

1.1 Background potable water leaks and sewage issues, b) community

) o ] engagement and awareness building regarding waste and
The Enviro-Champs initiative was developed as a community wastewater management, and ¢) community engagement and
driven, citizen science initiative in Mpopomeni township in emergency response assistance regarding flood preparedness
Kwa-Zulu Natal (KZN), South Africa. Initially, this initiative (i.e., a community-driven early warning system for floods),
tre'lin'ed community membc?rs to mon'it(')r and report sewage leaks flood risk, and evacuation prior to flooding. This broader scope
within the township to assist in municipal management of the was expanded to more areas in KZN beside the initial
water use and waste disposal (Taylor and Taylor 2016). After Mpophomeni community and was flagged as a promising
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initiative for national upscaling and a model which could
benefit greatly from technological improvement (Lepheana et
al. 2021). To-date, the Enviro-Champs initiative has been
successfully implemented in several regions across South
Africa (Schachtschneider 2016; Taylor and Taylor 2016;
Lepheana et al. 2021).

Over time, the Enviro-Champs initiative evolved to introduce
some technological aspects to the monitoring and training
processes (Lepheana et al. 2021). These included group text
messaging platforms to share information (including training
information), and data collation in excel (from paper forms
submitted on a weekly basis) by a manager. However, several
areas remained where the initiative could be improved,
throughout its process but especially technologically,
including the recruitment and hiring process, the technical
capacity of the Enviro-Champs (e.g., technical skills and
scope of data capture, reporting, or management actions), the
agency of the Enviro-Champs (i.e., accessing real-time
information and data outcomes which can empower and
inform Enviro-Champ and Community action), and ultimately
the relaying of information to agencies (government or non-
government) that can take action on the information and data
gathered by the Enviro-Champs.

1.2. Mobile Data Collection App

Enviro-Champs, along with most people globally, even in
rural places, generally have access to smartphones. These can
be effectively used for data collection, boasting a host of
advantages over traditional data collection techniques,
including mobility, processing power independent of a power
source (as opposed to desktops), connection to the internet,
interactive and customisable user interfaces, and all-round
accessibility (Hartung et al. 2010; E. A. Graham et al. 2011;
Njue et al. 2019). Therefore, smartphones were targeted as an
efficient means to improve the quality and quantity of data
collection, while simultaneously building digital capacity with
the Enviro-Champs. Through collaboration with CGIAR and
previous experience collaborating on previous projects, the
Open Data Kit (ODK, 2023) (Hartung et al. 2010) data
collection mobile application (app) ODK Collect was selected
as the ideal candidate to explore in terms of its abilities to
meet all the requirements of the data collection side of the
Enviro-Champs initiative. The ODK Collect app interfaces
with the data capture and management platform FormShare
(https://formshare.org), a CGIAR product.

ODK is one of the most renowned, globally employed data
collection and management services available (Brunette et al.
2013; Ouma et al. 2019). It has been successfully employed in

both rural and urban settings, in both on- and offline
situations, ranging from tracking tuberculosis (Ali et al. 2016),
gathering data on childhood pneumonia (Ginsburg et al.
2016), through to use in farming (Ouma et al. 2019) and
utilisation in disaster response (see case studies discussed in
Brunette et al. 2013). ODK offers ODK Collect, a mobile app
not only suitable for collecting the types of geo-referenced,
photographic or text data typically collected by the Enviro-
Champs, but capable of far more than previous data collection
tools regarding data collection, curation, visualization,
management, and reporting (specifically improving
automation and reducing manual input and reliance on manual
data handling for data management) (Ouma et al. 2019;
Hartung et al. 2010; Loola Bokonda et al. 2020). ODK was
also initially designed with the goal of providing a data
collection and management solution that worked for rural and
developing areas (Hartung et al. 2010), therefore building on
an ideal ethos and outset mentality for use in citizen science in
a developing or rural area as is the case with the Enviro-
Champs initiative. Overall, ODK Collect, working in
conjunction with Formshare to collate and handle the data,
was chosen to implement for the Enviro-Champs initiative.

1.3. Objectives

GroundTruth, in conjunction with technical and funding
support from CGIAR and IWMI, engaged in a project which
aimed to 1) establish recruitment, training, and education tools
to support establishment of a technologically integrated and
upgraded Enviro-Champs initiative, ii) develop an outline for
a training and education workshop for Enviro-Champs once
they are hired, iii) improve data collection and reporting
capacity and efficiency with a sustainable system (in
collaboration with CGIAR, ODK, and Formshare), and iv)
pilot test technological improvements to the Enviro-Champs
initiative within the Mpophomeni Enviro-Champs in
conjunction with the South African National Biodiversity
Institute (SANBI), and Umgeni Water.

The overarching aim was to develop a technologically
innovated and upgraded best-practice framework for the
Enviro-Champs, from recruitment, through training and data
collection, to data management and reporting. By working
with SANBI and Umgeni Water, who currently fund the
Enviro-Champs and gather their data for reporting, testing of
technological improvements to data collection and reporting
are planned om pilot tests in Mpophomeni.

1.4. Cautionary Note

Going forward with technological developments, especially
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regarding citizen science engagement, it is important to
acknowledge the tenets of action-learning, and avoid past
failures when implementing technological innovations
(Rogers 2002). Issues relating to technical innovations and
supposed transfers of technology to communities or other
institutional settings are important for all Work Packages
(WP) of the CGIAR Initiative on Digital Innovation, or indeed
any sphere of work seeking to integrate digital innovation and
technology with pre-existing work frames. The literature is
littered with failed technology transfer projects, not only in
Africa, but world-wide (Rogers 2002; Jalbert and Kinchy
2016; Trouille et al. 2019). In a wide-ranging review of such
projects, Rahnema (2020) identifies the underlying technicist
assumptions and associated modernist ideology as the key
weakness or stumbling block. As early as the 1980s, scientists
were warning of this phenomenon, “There is today an
increasing consciousness that our technology has, in enough
cases to worry us, out-stripped the ability of many
organizations and individuals to make productive use of it” —
Eveland, J. D. (p 303, 1987). With rapid technological
innovation and increasing complexity, this concept is even
more threatening in the present day. To avoid replicating past
failures we suggest that such issues are carefully addressed
through throughout work in the arena of digital innovation.

2. The Enviro-Champs Initiative
2.1. A Recruitment Protocol for Enviro-Champs

The initial aim of this work was to put together a research
synthesis on the best practices for community engagement and
Enviro-Champ recruitment, including broader education
regarding the Enviro-Champ initiative. This initial aim
culminated in the research and development of an education
and recruitment framework for finding and hiring proficient
Enviro-Champs. The framework is based on prior experience
and a synthesis of what has thus far defined successful Enviro-
Champs, and outlined best practice advice, from a situational
analysis through to appointing successful candidates.

Building on the experience of establishing the initiative in the
Mpophomeni township in Kwa-Zulu Natal (KZN) and in the
Palmiet catchment in Durban, KZN, we have refined a 7-step
process for selecting and recruiting Enviro-Champs suitable
for implementation in the Limpopo and Inkomati basins (See
Appendix 1).

2.2. Enviro-Champs training and capacity building
workshop research and design

The second aim was the research and development of a

framework for workshops to orientate, educate, and train
newly recruited Enviro-Champs. The framework details best-
practice advice on the structure of a workshop that will be best
suited to efficient education and training. The framework
includes key topics to cover, such as all the duties of data
collection, methods for community engagement,
environmental awareness and safety, and in-depth training
using the multi-media data and information systems associated
with data collection and reporting:

Several days of training workshops are required, especially
considering that Enviro-Champs may have limited formal
education and require baseline education and training in
ecological principles, as well as the importance of water,
sanitation, and hygiene. One option is to offer a training
course or programme once a week on a suitable day, or
alternatively to hold several days of education and training
consecutively. Generally, for the first month or several
months, there will be a requirement for follow-up training and
education sessions to solidify the lessons learned and data
collection protocols. Therefore, it is good to plan ahead
accordingly, with particular attention on adaptive management
and training in the early stages. The aims of these workshops
are the following:

1) Formally welcome and congratulate the new Enviro-
Champs on appointment, explaining the necessity and
importance of their roles.

2) Facilitate a ‘meet-and-greet’ between all the Enviro-
Champs working in the focal area and the management
team. This will enable them to begin developing a support
and working network between the each other, and
between them and the implementing organization. It is
important that all parties are acquainted and acknowledge
their roles so as to improve sustainable communication
and foster good working relationships.

3) Once the general introductions are completed, the
capacity building can commence. In terms of a training
methodology, “The 5 T’s of Action Learning” (UNESCO
2018; Figure 1) has been found to be really useful
(O’Donoghue, Taylor, and Venter 2018). Workshops
comprise a series of multi-media lectures and interactive
working-group discussions covering details on standard
operations and data collection related to:

a. The “War on Leaks”, including measuring,
reporting and fixing water leaks.

b. Pollution monitoring and WTWW effluent
compliance monitoring using clarity tubes
(Graham et al. 2024).
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5Ts of Action Learning

Taik

(Dialogue)

(Reflect & revise)

Recognize shared concemns

(Fieldwork
encounters)

Nexus matters
of concern

(Plan together)

Take Action

WESSA

Nexus learning actions towards safer, more just and sustainable futures FroRCE CARIG FOR THE RARTH

Figure 1 “The 5 T’s of Action Learning” showing “a situated environment for transformation through deliberative action learning at the nexus
of shared concerns and future sustainability”. Image from Issues and trends in education for sustainable development (UNESCO 2018), repro-
duced here under the terms of the Open Access Attribution-ShareAlike 3.0 IGO (CC-BY-SA 3.0 IGO).

Sewer line monitoring.

Alien vegetation monitoring.

Illegal dump site monitoring and clearing.

Use of the mini Stream Assessment Scoring
System (miniSASS) assessment (Graham et al.
2004). Training for this can be done through use
of the online miniSASS training course.

g.  Monitoring total suspended solids (via water
clarity) in streams and rivers using clarity tubes
(Graham and Taylor 2018).

o oo

4) For data collection on each of the areas of interest, there
should be accompanying demonstrations to explain using
data capture software, such as the ODK Collect app on
their smartphones, to collect and report data. At the end of
the workshop, all Enviro-Champs should have full
capacity for all aspects of data collection and reporting.
Consequently, it is recommended that ample time is
dedicated to training and practice in data collection.
Spending time practicing with real examples for every
aspect will allow for quick, real-time troubleshooting that
is the most expedient way to ensure data are collected

CGIAR Research Initiative on Digital Innovation | on.cgiar.org/digital
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efficiently and correctly. It is recommended that data
collection protocols are kept up to date, and that refresher
courses on all aspects are held regularly after the initial
training.

5) Finally, following training on the standard data collection
methods, more in-depth training should be offered on
more complex social engagement tasks. This involves
interactive lectures on methods for community
environmental education and engagement, social
awareness raising, and flood risk management. Part of
this training focuses on capacity building and learning,
where the Enviro-Champs are taught how to improve and
refine their skills, and to provide feedback to the
implementing organization, as well as local Ward
Counsellors and community leaders. A critical component
of this section of the training focuses specifically on the
functionality of the Enviro-Champs as a community-
based, social-engagement driven early-warning system
for flooding.

Considering it is important for training workshops to include
simulated data collection related to each aspect of the work of
the Enviro-Champs, it is recommended that the workshops are
held in convenient locations in the focal area. This means that
the training will happen in a comfortable, familiar location to
the trainees (which is conducive to a good learning
environment and easy for the trainees logistically), and that in-
field training can be carried out in the system where the
Enviro-Champs will be deployed, maximizing the utility and
real-life relevance of the training. One the initial orientation is
complete, the Enviro-Champs can be deployed.

Following the initial workshops, the skills and capacity of the
Enviro-Champs are continually built upon through online
feedback and occasional (quarterly at a minimum) follow-up
in-person refresher, short workshops, to refine skills and act
on adaptive feedback and training needs. After the initial
establishment of the Enviro-Champs, their roles can be
upgraded as appropriate and possible. For example, the Enviro
-Champs can undergo formal basic training in skills useful for
their data collection or even on-the-ground action for
community improvement. Possible additional training can be
offered according to the local needs and requirements. This
could include, for example, alien invasive plant clearing, the
use of chainsaws, basic plumbing, and first aid.

It is important to note that the deployment and training of the
Enviro-Champs is an adaptive and reflexive process that is
ongoing post the initial training workshops. Feedback,
support, and action-learning principles need to be

continuously followed to ensure the Enviro-Champs are
efficient, supported, well-equipped for their duties, and safe in
carrying them out. Some of the potential duties of the Enviro-
Champs, such as miniSASS assessments, clarity tube use, and
fixing leaks, may require further training sessions over several
weeks.

3. Technologically upgrading Enviro-Champs
data collection and management with ODK
Collect and FormShare

Collaboration with CGIAR led to a thorough investigation of
the use of ODK Collect as a data collection and management
platform (in conjunction with a compatible data management
and visualization platform FormShare). Overall, the ODK
Collect app, in conjunction with FormShare, were identified as
the ideal partners for the Enviro-Champs initiative for
efficient, powerful, and customizable, mobile data-light, data
collection, storage, and management. Critically, using ODK
Collect is available via FormShare, making it accessible and
maintained in terms of privacy and security requirements. It
also means that the app will be supported on the front and
back end by the FormShare developers. Keeping up-to-date
with security and privacy requirements, and maintaining a
data collection and reporting platform, can be prohibitively
difficult if taken on without support from the developers. This
can lead to project failure in the long-term, which using ODK
Collect will mitigate.

3.1. Data Collection with ODK Collect

The data collection capabilities of ODK Collect include
(Hartung et al. 2010; Brunette et al. 2013; Brunette et al. 2017,
Ouma et al. 2019), but are not limited to (should more needs
arise):

e Auto-generated quick response (QR) code that links a
unique user profile to a specific project. This streamlines
adding app users (in-field Enviro-Champs) to the project,
and auto-generates a user profile for each individual
which can be customized for access to certain features,
including geographic areas or sites, among others.

e Customizable data collection forms. Any data that the
managers need to be collected can be included in the
forms, including precise locations, photos, videos, voice
recordings, or virtually any form of quantitative or
qualitative form-based information.

e Visualizing geographic areas of interest (e.g., Wards) in
which to collect data, on mapping software for Enviro-
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Champs in-field to navigate by. Assistance navigating to
points of interest is also built in;

e  Collection and real-time submission of geo-referenced
image and text data covering all aspects of the data
Enviro-Champs are required to gather, including leaks,
clarity tube data, miniSASS assessment scores, various
sources of pollution, sewer infrastructure damage, alien
vegetation, and dump sites;

e  Collection of more complex geographical data. Global
positioning system (GPS) data can be collected in lines or
shapes, allowing for submission of more holistic
visualizations of potential issues. For example, GPS data
could be collected showing the distribution of a stand of
alien plants, the path of illegal water connections, or the
size of a dump site, rather than simply submitting a single
point;

e Itis possible to collect background data continuously. For
example, ODK Collect could be programmed to collect a
GPS co-ordinate every ten minutes through a working day
to develop a map of movement. This may prove useful,
for instance, in visualizing coverage of a Ward or area of
interest by Enviro-Champs, and isolating areas not yet or
seldom visited that might need increased attention;

e  Minimizing mobile data use requirements. All data
uploaded are G-zipped, minimizing data transfer
requirements. It is also possible to predetermine the image
quality of any images to be uploaded during submission.
For example, images can be compressed to the lowest
resolution that serves the data collection needs, and then
zipped with all the other data collected, before
submission. Ultimately, this process can reduce the data
required for a submission by up to 90%, compared to
submitting raw, unprocessed data;

e Visualizing data collection points. App users can view
both all points already submitted;

e Data collection using the ODK Collect app can all be
done offline, with options for submission either using
mobile data when it is available, or solely a Wi-Fi
connection when one is available. Powerful, designed
offline data collection maximizes the geographic
coverage of data collection (by allowing for a full suite of
data collection in remote places), and works towards
minimizing data costs by affording the opportunity to
upload data at convenient times (optimized if data can be
uploaded using freely available WIFI where possible,

reducing expensive mobile data consumption to zero or
close to zero) (Brunette et al. 2017). Importantly, ODK
Collect is supported on over 21 000 devices, and has been
developed to function in over 60 languages, maximizing
accessibility (ODK, 2023: https://getodk.org).

A custom ODK Collect form collection interface has been
designed and launched for the Enviro-Champs (See Appendix
2 for screen shots of the data collection interface for the
Enviro-Champs within ODK Collect), which is available via
the FormShare webpage dedicated to the Enviro-Champs
(Figure 2).

3.2. Data Management with FormShare

ODK Collect uploads data to a FormShare server, which
securely stores the data in a cloud-based format, making the
data available online anywhere in the world. Through this
process, one can create an end-to-end data management
stream: Data are collected in ODK Collect in-field — data are
uploaded and securely stored on the FormShare server —
those data are auto-assimilated into a managed, live-updated
database in FormShare, without the need for tedious manual
data handling through transcribing paper-based forms into
digital spreadsheets. The data are available for management
(review, editing, and cleaning) on the FormShare platform, or
they can be easily downloaded in a format suitable for
management (i.e., the data are stored and can be downloaded
or transferred in a variety of ways, whichever the data
manager finds more suitable, e.g., .csv, .json, or .xls). All
changes made to data can be logged and can be flagged for
later approval or rejection. This allows for data to be updated /
edited post collection should there be any errors or changes
needed. Moreover, each data point submitted can be easily and
quickly reviewed.

3.3. Summary of ODK for the Enviro-Champs

Switching to ODK Collect and FormShare creates room for
improving the Enviro-Champs’ technical skill, building the
capacity of the Enviro-Champs for collecting and visualizing
data, and for processing and managing the data real-time
through a primarily automated process. Switching to ODK
Collect will also provide a partial (but best-case) solution to
the limitations imposed by mobile data requirements for
information data handling (e.g., uploading large data files and
images). The ODK Collect app is designed for offline use,
where the data can be stored and uploaded at a later stage once
an appropriate internet connection is available. Therefore,
some of the significant issues with internet connectivity in
rural areas can be solved by using the ODK platform.




L$J INITIATIVE ON
%? Digital Innovation
CGIAR

TECHNICAL REPORT

§3 FormShare

- WELCOMETO &£
) OB.MSHRE < 2

4 : [
Qii:'I'HE DATA MANAGEMENT PLATFORM FOR ENVIRO-CHAMPS

N " .; —~ ‘:'i P .

N );' o

2 .
3 .

;ﬂ
.

#) Signin

Become an Enviro-Champ

Note: If you have ODK Collect in your phone please uninstall it and use the link below.
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Figure 2 The landing page for the Enviro-Champs Initiative, hosted by FormShare (https://formshare.cgfes.org).

Unfortunately, there are currently no sustainable possibilities
for ‘mobile data free’ use of the ODK Collect app (which
would remove any constraints Enviro-Champs might have
with mobile data restrictions or expenses, which can be
significant for people living in rural or disaffected locations).
However, to fully overcome the bottleneck in data collection
associated with mobile data constraints, UNICEF-South
Africa in collaboration with GroundTruth, will explore options
to fund mobile data use for data collection via the Youth
Agency Marketplace (YOMA). The YOMA platform will
ideally allow the entity managing and employing the Enviro-
Champs to purchase data packages (via vouchers, which need
to be redeemed for mobile data), modulated via blockchain
technology, for the Enviro-Champs. This system will allow
specific data challenges to be overcome in an efficient,
accessible fashion, while minimizing the chance for abuse or
dangers associated with direct cash transfers. Work on the
applicability and potential of YOMA and blockchain
technology in this manner is ongoing.

3.4. Recommendations on Technicist Assumptions and
Action-learning

At the introduction to this report we noted that there are
challenges and assumptions that must be addressed as digital
innovations, such as those relating to the Enviro-Champs and
their work with ODK Collect and FormShare, must be
understood and engaged with. In particular, issues related to
technicism and technicist assumptions can have a marked
debilitating effect on efforts to communicate, mobilize and
implement such innovations.

Research reveals how one can’t simply discover the best
possible digital innovations, such as the integration with and
application of ODK Collect, and then communicate it to the
Enviro-Champs, with the assumption that they will effectively
apply the technology (Popkewitz 1984; Jalbert and Kinchy
2016; Walker et al. 2020). People and social change processes
are much more subtle and unpredictable than this and one
needs careful learning pathways that support the application of

CGIAR Research Initiative on Digital Innovation | on.cgiar.org/digital
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the innovations if these are to be effectively integrated with
the work of the Enviro-Champs and the catchment
management processes. This work resonates with Beck's
concept of a ‘risk society’ (1992) an orientation which signals
a transition from modernity to reflexive modernization
(Giddens 1982). The research also engages with the technicist
assumptions that are made in such arenas.

As stated by Rogers (2002), “...technology transfer is
essentially a communication process through which the results
of scientific research are put into use. As such, technology
transfer is a unique type of science communication, one that is
often frustratingly difficult. Many technologists believe that
advantageous technologies will diffuse spontaneously, so
technology transfer activities are unimportant and
unnecessary. But this is not the case. For example, when
technology transfer occurs too slowly, it is thought to be the
fault of the receptors.”

It is important to acknowledge that the receptors are often not
at fault. Rather, there is a requirement to engage in action-
learning to facilitate technology transfer, and the onus rests on
developers and educators to ensure successful implementation
of technological advances (Rahnema 2020). This is especially
the case within unskilled, developing, and traditionally
technologically limited settings (Walker et al. 2020; Weingart
and Meyer 2021).

Technicism is a dominating feature of modernist thinking.
Technicism comes from a preoccupation with technique and
technology, and also has a dominating linear and causal belief
structure. Technicism is more than an obsession with
technology and ‘techno-fix’. It supports a belief structure that
sees the world, and how people relate to it, as involving
rational processes that can be addressed in a mechanistic
manner (Lyotard 1993). Manifesting within modernism and
techno-science, technicism has been supported by its research
complement scientometrics, a positivistic research style that
has dominated the social sciences until quite recently.
Interventionist ideologies, especially as these relate to digital
innovations, often have a technicist orientation that may be
linked to positivistic research perspectives where social
change becomes a matter of technical and administrative
reform (Popkewitz 1984).

For effective social change processes to be achieved,
especially as these relate to the digital innovations we are
developing with the Enviro-Champs, a close connection with
the world-view or the social reality of the Enviro-Champs
must be engaged with (Weingart and Meyer 2021; Hulbert
2016; Hulbert et al. 2019; Schachtschneider 2016; Taylor and

Taylor 2016). In the Action Learning literature (e.g.,
O’Donoghue et al. 2018) we recommend ‘tuning-in’ processes
that are crucial to help participants make the connections and
engage with the complex social reality that involves water
quality monitoring and catchment management. Such ‘tuning
in’ processes also resonate with indigenous knowledge
practices and the histories and cultures that have shaped how
people live and relate to water and catchment management
(UNESCO 2018). These approaches to social change, which
are now being adopted by UNESCO, continue to define the
further 5 T’s of Action Learning, namely Talk, Touch, Tune-
In, Think and Take Action.

This thinking is not new. The ideology and importance of
action-learning, although not so termed, was even reflected on
by Xun Kuang, a prolific Chinese Confucian philosopher in
312-230 BC, whose philosophies were collected and published
as the Xunzi by Liu Xiang in ¢ 818 AD:

“Not having heard something is not as good as having heard
it; having heard it is not as good as having seen it; having
seen it is not as good as knowing it; knowing it is not as good
as putting it into practice.”

— Chapter 11, Book 8: Ruxiao ("The Teachings of the Ru"), in
the Xunzi (circa 818 AD), translated by Dubs, H. H. (1928).
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Appendix 1. Recruitment Protocol for Enviro-Champs

Step 1. Who to Work With? Situational Analysis and Part-
ner Identification

At the outset of attempting to establish an Enviro-Champs
initiative, it is crucial to engage with key stakeholders in the
region. A situational analysis is a useful strategy because it
will establish who all the role players and stakeholders are in a
particular area, including Government Departments, Local
Government, Non-Government Agencies and Community
Based Organizations (CBOs). From the situational analysis,
the project team can begin to identify partners suitable for
working with the Enviro-Champs. The nature of these poten-
tial partners varies; they can range from well-situated, strong
church groups, to NGO’s such as the World Wildlife Fund
(WWEF).

Step 2. Liaise with Relevant Authorities and Partners

The next step is to engage with the agencies and communities
identified in the situational analysis and partner identification.
It is crucial to work with elected Councilors or Ward Repre-
sentatives, whomever is directed with the charge of environ-
mental regulation and service delivery in the region. There
may also be traditional authorities with influence, engaging
them, as well as with local municipalities and South African
Local Government Association (SALGA) representatives, can
be really helpful in ensuring the project is well received and
gets the kind of support it needs. Other NGO’s and CBO’s
from the region as identified in Step 1 should also be engaged
with to establish whether they may be prepared to help host
Enviro-Champs.

Step 3. Develop Criteria for Selection

Once partners have been identified who will take charge of
funding and managing the team of Enviro-Champs, selection
of Enviro-Champs can begin. The selection process for Enviro
-Champs has been partially developed and refined since the
inception of the first Enviro-Champs initiative, but never re-
fined and formalized. Our aim was to synthesize a selection
process that provides an objective and unbiased method for
selecting Enviro-Champs who represent the focal area well,
and who will effectively and passionately form environmental
and community stewards. The approach for selection of Envi-
ro-Champs, from spatial delineation of the catchment through
to outlining the requirements for skills and traits of the select-
ed personnel, and has two parts:

The first part of developing the criteria for selection is devel-
oping a Decision Support Tool for establishing the geographic
location from which the Enviro-Champs will be selected. To
begin, a geographic information system (GIS) is used to spa-
tially map and priorities informal settlements to objectively
select communities from the Wards which comprise the focal
catchment. The GIS mapping and prioritization is done ac-
cording to the following process:

1) The wards, or relevant government district units
(hereafter ‘“Wards’ is used), that are within the entire focal
area are identified. The relative area of each of these
Wards within the entire focal area is calculated.

2) The relative area each informal settlement within the fo-
cal area, as well as the area of each informal settlement
(considering Enviro-Champs initiatives are usually set up
in rural areas, or areas with large informal settlements —
the strategy can be adjusted accordingly for local rele-
vance) within the focal area, as mapped by the relevant
local municipality, is calculated.

3) For initiatives focused on stream and river monitoring,
variable buffer scores, extending outwards from the main-
stem catchment river/s in graduations (i.e. 100m, 500m,
1.5km, 3.0km) are used to establish the proximity of in-
formal settlements to the river. Informal settlements oc-
curring close to the river would have greater access in
terms of ongoing monitoring. A buffer score is applied to
each informal settlement where those occurring within
100m of the river are given a high score (buffer score =
4), whereas those occurring beyond 1.5km, but within
3.0km, are given a low score (buffer score = 1). An extent
score (small = 1; medium = 2; large = 3) is also applied to
the size of informal settlements, based on the assumption
that larger communities will have a greater number of
potential Enviro-Champs for the selection process. Guide-
lines for the delineation of these areas are: small (<1ha),
medium (1 to 10ha), large (>10ha). Buffer scores (1 to 4)
are multiplied by extent scores (1 to 3) to develop values
that reflect access to the river and potential number of
Enviro-Champs. Overall scores range from zero (0) to
eight (8), where a low overall score indicates poor access
to the river for a small number of potential Enviro-
Champs, while a high score indicates good access by a
large number of potential Enviro-Champs. Informal set-
tlements with high scores are selected as suitable commu-
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4)

nities for Enviro-Champs training. Within the informal
settlements with high scores, there needs to be equal and
fair appointment of candidates (focusing on equality in
gender appointment and female empowerment). It is rec-
ommended (based on the size and coverage of each Ward)
that enough Enviro-Champs be appointed to cover the key
nodes in the relevant part of the focal area.

If the focus of the monitoring program is not stream or
river monitoring, the same scoring system can be applied
to the variables of interest. Essentially, a score can be
developed which accounts for the proximity to the varia-
bles needing to be monitored or managed, as well as the
number of people who have close access to engage in that
monitoring and management. Through this process, one
can establish what areas should be targeted for recruiting
Enviro-Champs, and how many Enviro-Champs would be
suitable for that area. It is useful to keep in mind that citi-
zen science achieves heightened efficacy and engagement
the easier it is to engage. Therefore, focusing on proximi-
ty, ease of access, and minimizing costs, are critical to
successful implementation.

The second part of developing the criteria for selection is then
to define the required and / or desirable qualifications, charac-
ter, and traits of the potential Enviro-Champs applicants from
the selected informal settlements. Within the selected geo-
graphic locations, the Enviro-Champs need to meet a set of
criteria. Here, we provide a guide for selectors based on previ-
ous experience with what has defined successful and effective
Enviro-Champs:

1)

2)

Firstly, an Enviro-Champ should be a public-spirited per-

son who cares about local people and the environment

around where they live. Enviro-Champs need to provide

linkages between the issues they and their community

face, which are often about water, sanitation and waste,

and the authorities who are situated to do something about 3)
those issues. While Enviro-Champs can be primarily fo-

cussed on environmental monitoring and management,

they also play an integral role in strengthening social fab- 4)
ric. Enviro-Champs need to be willing environmental and
community stewards who can respond when things go

wrong, or even when things appear to be going right. En-
viro-Champs need to be strong communicators, willing to

engage with their community, educating them, congratu-

lating them on what is going right, and challenging them

on what is going wrong.

To be effective the Enviro-Champs must be capable of
conducting the following activities:

a. Measuring, reporting and in some cases even
fixing (if minor) water leaks, both of potable
water in supply lines, but also of sewage leaks in
the wastewater reticulation network.

b. Industrial pollution monitoring and wastewater
treatment works (WTW W) monitoring using the
transparent clarity tubes (Graham et al. 2024).

c. Sewer line monitoring and patrolling designated
routes and points to ensure that the sewage net-
work is operational.

d. Alien vegetation monitoring and eradication.
Eradication can include both physical (e.g., re-
moval with saws and spades), and chemical (e.g.,
with herbicides) methods.

e. Community environmental education. This is
one of the most crucial tasks of the Enviro-
Champs, and typically includes door-to-door
education and attending and participating in
community meetings (such as war-room discus-
sions).

f. Illegal dump site monitoring and clearing. This
involves repeatedly monitoring known illegal
dump sites, as well as patrolling for new ones.
Often, Enviro-Champs are encouraged to engage
with community members dumping illegally, to
find out why they do it, encourage them to stop,
and challenge them on their behaviors where it
could be rectified.

g. Attending capacity building training. Ongoing
learning, as part of the work of Enviro-Champs,
is crucial for motivation, understanding and a
sustained commitment.

Experience: No prior specific qualifications or experience
is required. Any concerned community resident should be
able to contribute.

Eligibility:

c. Reside within the focal area in which the project
is to be implemented (this is essential for stream-
lining logistics, access, familiarity with the area,
and building day to day relationship with the
community members).

d. Be available to work on the dates as required by
the project.

e. Bein good physical health because of regular
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physical work.

f.  Have Grade 10 as the minimum requirement.
This is a guideline, since people without formal
educations can still contribute meaningfully to
environmental and community stewardship.
However, at least a basic education is very help-
ful for carrying out all the tasks required of an
Enviro-Champ, especially in terms of the digital
literacy required to capture and report monitor-
ing data.

g. Bea South African citizen (for initiatives in
South Africa). This can be adjusted as required
for the region. The local citizenship is aimed at
bolstering local employment and affording op-
portunities to local nationals in regions charac-
terized by extremely high unemployment and
disenfranchisement.

5) Interests: Applicants should be passionate about the envi-
ronment and their community and should have an active
interest in outdoor pursuits. Applicants should be commit-
ted to public service and to the health and development of
the communities in the catchment in which they will be
working.

6) Skills & Traits: It is recommended that recruitment focus
on people with the following skills and strengths:

a. Organizational skills. Enviro-Champs need to be
able to manage their time and show strong per-
sonal time management skills.

b. Proactive and positive outlook. Enviro-Champs
are ‘change-makers’. As a result, the attitude
towards the work is critical. People simply seek-
ing easy employment without a positive work
ethic and desire to bring positive change to their
environment and community will not be suitable.

c. Ability to work with people / good interpersonal
skills.

d. Strong work ethic and good self-motivation.

e. Determination and persistence. Many issues that
Enviro-Champs face are persistent and difficult
to remedy over short time scales. Therefore, it is
important to persevere and remain proactive and
positive in the face of adversity.

f.  Networking and communication skills. Enviro-
Champs are often relied on as conduits of com-

munication and networking between communi-
ties and local authorities. Consequently, they
must show an ability and interest in forming and
fostering those connections.

Team building / capacity building skills.

An understanding of community and social is-
sues. Enviro-Champs often experience most of
the issues they deal with first-hand. However,
they need to show concern for their community
issues, and a willingness to listen and communi-
cate with community members to understand
their grievances.

i.  An interest in research and data gathering skills.
Step 4. Advertise

An advertisement for the Enviro-Champ’s positions should be
shared with the managing and funding partners, for input and
editing. It is also a good idea to include local leadership, such
as Ward Counsellors and Traditional Leaders, in the process
before advertising to ensure that the new role of community
members is transparent and welcomed. Following this consul-
tation, the final advert for positions for the Enviro-Champs
can be sent out by the key managing and funding partners in
the best mechanisms they choose. At this stage, it is important
to consider the best methods for reaching the target citizens. In
some cases, digital access to conventional platforms may be
limited, requiring alternative approaches such as open days in
the community advertising the positions, or printing flyers to
be distributed within the target communities.

Based on the mutually agreed Decision Support Tool and se-
lection criteria, the managing authority are then required to
select and review the curricula vitae (CV’s) of people who
might be suitable and eligible Enviro-Champs. Notably, this
step has proven a significant challenge in the past — collecting
CV’s for the positions can take a long time. Facilitating easy
submission of CV’s is vital, either via an online means (email
or a submission portal), or through facilitating manual submis-
sion by providing a time and place, with printing services sup-
plied, where CV’s can be submitted. In addition to working
through local authorities it is advisable to circulate job de-
scription advertisements in communities where the Enviro-
Champs will be operating (e.g., pamphlets, educational / re-
cruitment video; https://www.youtube.com/watch?
v=VkSm4VDYY_Q) explaining the Enviro-Champs initiative
and encouraging people to forward CV’s to the appropriate
Counsellors for consideration, increasing the uptake from the
community side. A shortcoming of other projects has been a
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low number of potentially suitable candidates to select from.
This can potentially be overcome by extending advertising to
the communities themselves in an engaging fashion.

Step 5: Short-List Candidates

This step simply requires verifying that the submitted candi-
dates meet the selection criteria. Maximizing the number of
CV’s submitted increases the chances of having a strong pool
of candidates to select from. Where there are enough applica-
tions, they can be narrowed down to those best suited to move
on to interviews.

Step 6: Interviews

Once short-listing is completed, the remaining candidates are
invited to interviews. The number of candidates interviewed
will depend on the application pool, resources for interview-
ing, and the rate of successful appointment. The interview
should attempt to establish how well the candidate fits the
recommended skills and traits listed in Step 3. The most criti-
cal aspect of the interview process is to attempt to establish
the participant’s commitment to public-spirited or community-
development work. As mentioned above, being an effective
Enviro-Champ requires more than someone simply seeking
employment and an easy paycheck. They must show genuine
desire to be active within their community and to undertake a
meaningful role in environmental stewardship. To this end,
interviewees are invited to describe any community work they
have undertaken, or the visions they may have for activities or
practices which could lead to community improvement.

Step 7. Appointing Successful Candidates

Once suitable candidates are selected based on the interview
performances, they should be required to undergo two final
assessments of their physical health:

e  Medical screening: Candidates are requested to submit
medical screening reports from clinics and doctors. Medi-
cal screening includes blood pressure and glucose levels.
This is a low resolution, minimally-invasive screening to
ensure a suitable level of baseline health. The medical
screening can also help to identify potential issues, such
as diabetes, that may be treatable before they become
serious health risks.

e  Physical test: To work as an Enviro-Champ requires a
certain level of basic fitness. This necessitates a physical
test. It is suggested that candidates be invited to a walk of
approximately 5 km in the focal area to establish if their
fitness levels are adequate for the required work.

Table Al. The number of selected for appointment of Enviro-Champs and the
number of Enviro-Champs expected to be, compared to the actual number,
eventually appointed in five informal settlements in the Palmiet catchment,

Kwa-Zulu Natal

No. of Enviro- Nojjof Enviroy

Informal Settlement Champs Expected Cha;g):cggally
Rainbow Ridge 4 2

Quarry Road West 4 6
Zamokuhle 2 2
Dukezwe 2 1
Ezinyosini 3 1
TOTAL 15 12

It should be noted that candidates with disabilities should,
nonetheless, be encouraged to apply to be Enviro-Champs. In
the past several disabled persons have functioned effectively
as Enviro-Champs, although the level and focus of work may
need to be adapted to accommodate the skillsets of disabled
persons.

Once the host partner has established the list of successful
candidates, the participants are informed if they were success-
ful or not. The ideal number of candidates eventually appoint-
ed will depend on the size of the communities, Wards, and
focal area, as well as the number of eligible applicants. The
outcome of the Enviro-Champ appointment process is includ-
ed here for the eThekwini Palmiet catchment Enviro-Champ
initiative as an example that can be adapted for future use
(Table Al).

The process of appointment needs to be adaptive and reflex-

ive. Local issues and challenges may affect the appointment

process. Examples from the Palmiet project are noted here to
illustrate how challenges could be overcome:

e  The number of Enviro-Champs selected per settlement
was affected by not receiving adequate strong candidates
from some settlements. For example, two more Enviro-
Champs were added in Quarry Road West, while in Rain-
bow Ridge the number of Enviro-Champs was reduced by
two.

e Due to various delays, which were unavoidable and un-
foreseeable, there remained a need to repeat the selection
process for Enviro-Champs positions in Dukezwe and
Ezinyosini, where only two were selected instead of five.
This illustrates how the process of appointment may be
ongoing, until the requirements for Enviro-Champ pres-
ence in the catchment are met.

14



$ INITIATIVE ON
Y

ﬁ? Digital Innovation

CGIAR

TECHNICAL REPORT

Appendix 2. Screenshots of ODK Collect Data Collection Forms for the Enviro-Champs
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Activity track.. @ B % Activity track.. @ B % Activity track.. @ B % i
Daily task > 1 Daily task > 1 Daily task > 1
* What Type Of Alien Plants Are * Are You Clearing These Alien * How Are You Clearing The Plants?
Here? Plants? (select all that you are doing)
(select one or more)
. . ® VYes Herbicide

0 Acacia Wattle trees - Acacia

Spp. O No Manual (panga / spade / saw

etc.)
[J Other
< BACK NEXT >

Activity track.. © B % Activity track.. © B %

Daily task > 1

Walk Around The Edge Of The Area
Of Alien Plants If Possible

Daily task > 1

Walk Around The Edge Of The Area
Of Alien Plants If Possible

select 'start geotrace’ then click the +plus
icon, select ‘automatic location recording’, set
the accuracy to 15m, and the wly walk
around the area of plants if possible

Start GeoTrace

View or Change GeoTrace

-29.5590767 30.3052472
1176.5999755859375
4.0;-29.5591178 30.3052455
1176.5 5.359;-29.559173
30.305328 1160.0
8.723,-29.5592022 30.305408
1160.0 7.735,-29.5592134
30.3053973 1160.0
6.446;-29.5592056
30.3053786 1160.0
4.631,-29.5591415
30.3053826 1163.0
7.758;-29.5591012
30.30541751158.0
7.682;-29.5590686

Activity track.. © B % Activity track.. @ B %

Daily task > 5 Daily task > 2

* Take An Upstream Picture Of The
Stream

* Take A Clarity Tube Reading
(remember to have the sun at your side, no
g from) sunglasses, not in the shade)

57
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n ¥
Activity track.. @ B % i Activity track.. © B % i Activity track.. © B % i Activity track.. @ B % i Activity track.. © B %
! y task 4 C y w
* What Is The Reason For Your * Household Visit Finished Any Other Notes On The Visit? * Leak or Sewage / Manhole? What Is The Number On The
Visit? to the visit ything else you want to note you report r fixing leak y Manhole?
! O O O O ® Spent 1 hour at household. First visit i ) g e
V] i i to that household. O Clean water leak
@ Water savings education @ @ @ A812
® Sewer / sanitation education N © Sewage / manhole
[J Water problems / questions
O Other
< BACK NEXT > < BACK NEXT >
& | we it < A812 Also And
12 3 45 6 7 8 9 0 12 3 45 6 7 8 90
qwerrtyuiop qwe T rtyuiop
asdf gh j kI asdf gh j kI
¢ z x cvbnm® ¢ z x cvbnm@
< BACK NEXT > < BACK NEXT > S , | < esees > | B < BACK NEXT > By | < s > L B
——— B |
Activity track.. @ B % i Activity track.. ©@ B % i Activity track.. @ B % i Activity track.. © B % i Activity track.. @ B %
* How Long Has This Leak / Spill / * What Type Of Stream Is 1t? * What miniSASS Groups Did You Great Job! Here Is What You Found: Walk Around The Edges Of The
Sewage Been Happening? k fi t Find? Waste Dump If Possible
¢ e ask nearby loca ot Sum = 29 )
[ less than <1 day Sandy (river mostly sandy gt ALy diadl Selected count = 6
® without rocky habitat to It=
O less than <5 days sample) @ Bugs or beetles (5) result = 4.833333333333333 T
7 Rocky (river has rocks in w» Caddisflies (cased and ?oor fLots of modifications)
¥ less than <30 days O B y
flowing water to sample) uncased) (9)
O more than >30 days ® Crabs or shrimps (6)
[J more than >6 months O Damselfiies (4)
O Unknown [J Dragonflies (6)
[J Flat worms (3)
4 Leeches (2)
® Minnow mayflies (5)
[J  Other mayflies (11)
< BACK NEXT > < BACK NEXT > < BACK NEXT > < BACK NEXT > < BACK NEXT >
|
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Activity track.. © B

Daily task > €
* What Type Of Waste Is There?

From houses (domestic,
household rubbish)

From businesses (e.g., rubble,

Activitytrack.. © B %

* Take A Picture Of The Waste

Take Picture

Activity track.. @ B %

Daily task

* How Long Has The Dump Been
Here?

less than <1 day

Activity track.. © B

* Take A 'Before’ Photo Of The Area
Of Waste

Take Picture

[ ———
Activity track.. ©@ B %

Daily task > €
* How Many Rubbish Bags Are
Needed To Clear The Dump?

O less than <5

(©)
tiles, bricks) o N p O 5t010
ma

[J Other & more than >10

O less than <30 days

) O Not applicable

® more than >30 days

O more than >6 months

O Unknown
< BACK NEXT > < BACK NEXT > < BACK NEXT > < BACK NEXT >

——— é
F
Activity track.. @ B % Activity track.. @ B % Activity track.. @ B % Activity tracker -.. B % Activity tracker —.. B .
Daily task > 6 Daily task Dail ] Daily Plal adin: 1> > Velocity Plank reading
Take ing: il f o] lai ead m of
* What Happened Or Will Happen * How many velocity velocity plank * Estimate or Measure The Width max 3 n of 2
To The Filled Bags? eadings f Th Ri
’o ? ,Iv?dv, ags to be picke r ng » 0 'e Str‘eafn /wwer * Flow: Top reading on the plank * Plank river depth (m)
wi F > it ) velocity plank what is the top reading on the plank (cm)? what is the h er (in met
e ev if it is narrow enough. Make sure the reading th
Contacted local municipality for isinm (100 cm =1m) 39
pickup. 3
< BACK NEXT > < BACK NEXT > < BACK NEXT > < BACK NEXT > < BACK NEXT >
< | if please ] ] S @
12 3 45 6 7 8 90
1 2 3 & 1 2 3 & 1 2 3 & 1 2 3 &

qwer r tyuiop

4 5 6 Done
7 8 9 =
0

4 5 6 Done
7 8 9 =
0

4 5 6 Done
7 8 9 -
0

4 5 6 Done
7 8 9 =
0
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Activitytrack.. © B % i Activitytrack.. © B % i Activitytrack.. © B % i Activity track.. @ B %
Daily task > 7 > Velocity Plank Calculations Daily task > 8 Daily task > 8 Daily task > 9
a. Average velocity (m/s) 0.84 * What Are You Doing In The * Please Take A Photo From The * End / Finished For The Day

to record finishing for the day. Select Do not
add’ on the next screen, and save your form

Wetland Today? Fixed Place
b. Average depth (m) (s€ to this scr f from the

for the day. Good job! Remember to Finalise,
0.39333333333333337 go to 'Ready to ‘;vlml and send your finalised
Alien plant clearin form
c. Discharge (cubic m/s) 0.6608 o P 9
) " ® Yes
o Measuring depth of .
groundwater wells i O No Sending Form
O Taking a fixed point photo
O Other
CANCEL
< BACK NEXT > < BACK NEXT >
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