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ABOUT
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The Artificial Intelligence for Agriculture and Food System Hub is part of the Al4Dev Africa
initiative. The AI4AFS innovation research network is to advance the responsible development,
deployment and scaling of home-grown Al innovations to tackle pressing challenges in
agriculture and food systems in Africa. Achieving this objective would make a significant
contribution to agriculture, food and nutritional security as well as enhance the livelihoods of
African people especially women and youth who form the majority of the small-scale farmers
in Africa. By developing, deploying and scaling Al innovations that are homegrown, peculiar
agricultural production and productivity challenges unique to Africa can be addressed. Overall,
there will be adequate endogenous capacity, technology and innovations, infrastructure,
and enabling policy environment to tackle pressing AFS challenges to achieve sustainable
transformation in the sector and overall economies on the continent.

The specific objectives of the research network are to:

i) Deepen understanding of how to develop, deploy, and scale responsible Al innovations
for sustainable AFS in Africa;

ii) Build the capacity of African innovators and researchers to develop, deploy and scale such
Al applications in AFS; and

iii) Facilitate knowledge exchange and the contribution of African research to relevant
international Al policy and practice conversations.

These objectives reflect the result of problem analyses that exposed the causes of weak
technical innovations for AFS development in Africa, where, and how interventions can be
deployed to achieve maximum impacts. The research network, managed by the Hub, will bring
together and mobilize African innovators and researchers working on AI4AFS and representing
linguistic, gender, and geographic diversity across Africa; diversity across relevant areas of
application of Al for AFS; and diversity of relevant stakeholders (e.g., university researchers,
start-ups, research-oriented think-tanks, consultancies, labs, etc.) to develop, deploy and scale
responsible home-grown Al innovations for AFS in Africa.
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The African Technology Policy Studies (ATPS) is a trans-disciplinary

Q‘Q\“OLOGY’DO/ . .

é{“ 3 network of researchers, policymakers, private sector actors, and
g % civil society actors that promote science, technology, and innovation
= T (STI) for African development, environmental sustainability, and

global inclusion. With its Headquarters located in Nairobi, Kenya
where it enjoys diplomatic privileges and immunities accorded other
NETWORE International and United Nations Organizations, the ATPS implements

its activities through its National Chapter Offices distributed across 30

countries (27 in Africa and 3 in the Diaspora — Australia, UK, and USA).
The ATPS has over 5,000 network members and 3,000 stakeholders in over 51 countries in 5
continents, with institutional partnerships worldwide. The ATPS is the lead organization in the
Al for Agriculture and food systems project, administering and coordinating all activities of the
Hub. As the lead organization, ATPS ensure a transparent selection of the research/innovation
project proposal. Additionally, the organization leads in research synthesis, knowledge
mobilization, and training of network grantees, specifically in the translation of knowledge
outputs into policy products such as policy briefs for sustained impacts. The ATPS will also lead
in all policy dialogue, knowledge brokerage, and network collaboration activities of the Hub.
The organization’s mission is to build Africa’s capabilities in science, technology, and innovation
for sustainable development and global inclusion. The ATPS Phase VIII Strategic Plan, 2017-
2022 identifies four thematic priority areas of intervention, including Agriculture, food, and
nutrition, Energy, Climate change, and environment, and Health innovations. The Strategic
Plan also identifies five cross-cutting programmatic priority areas to deliver on the overall and
specific objectives of the Artificial Intelligence for Agriculture and Foods System Hub. For more
information, kindly visit the ATPS website at: https://atpsnet.org/

The International Centre of Insect Physiology and Ecology (icipe) is an inter-governmental

organization operating in 41 African countries with over
500 staff and 300 partners globally. icipe’s core focus

° °

A is building the capacity of people and institutions to
,C,P e respond to Africa’s development needs, particularly
in training young scientists and informal training of
extensionists, National Agriculture Research Systems
staff, and farmers. The organization’s DMMG Unit comprises seven scientists who utilize
advanced mathematical, physical, Al, and DS methods and tools to track and predict pest trends,
linkages, interactions, relationships, and mechanisms worldwide. The team’s research activities
are aimed at developing new computational techniques for decision support in the context
of AFS, Integrated Pest Management implementation and practices, and climate change and
variability impact assessments. icipe is committed to reducing the use of persistent organic
pollutants for pest management as a Stockholm Convention Regional Centre, collaborating with
the World Organization for Animal Health for Bee Health in Africa, serving as an FAO Reference
Centre for Vectors and Vector-borne Animal Diseases, and partnering with WHO-AFRO for
Vector Management. The organization has contributed to the Al for Agriculture and food
systems innovation network by guiding grantees with its scientific expertise, selecting high-
quality research projects, increasing skills, knowledge, and leadership, providing backstopping
in research and science application of Al, and training and capacity building of the grantees.

Website: http://www.icipe.org/
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Kumasi Hive is a technology and innovation hub in Ghana that aims to build the capacity of

young people in technology and business while creating sustainable innovations that solve

local and global challenges. It supports entrepreneurs and innovators of all types and provides

access to shared working spaces, Biolab and Makerspace with shared advanced manufacturing

tools/resources that strengthen the goal of rapid prototyping of ideas. The Hive focuses on

bridging the existing Digital and tech skills gap in the African

digital entrepreneurship ecosystem and seeks to address it

through integrated innovation. It provides training covering

emerging technologies such as loT, biotechnology, blockchain,

mobile app/game/web development, Al, virtual/augmented

reality, and 3D printing. Kumasi Hive also runs a training

academy school for courses on augmented reality, hardware

garage, loT, code school, drone and UAVs, robotics, 3D

KUMAS ]I printing/3D modelling, mobile app/game/web development,

and Al. It also incubates selected promising hardware start-ups,

helping them move from the idea stage through prototyping to

the product-for-market stage with both technical and business

development support. Kumasi Hive will offer these supports

to the Hub. Kumasi Hive, as a private sector practitioner and entrepreneur is providing

valuable inputs in internally determining the potential practical impacts of the Al research and

innovation projects and how they can transit to commercially viable products and services for

AFS. It will provide linkages with the private sector for the provision of much-needed research
infrastructure, incubation facilities and expertise in Al. Website: https://kumasihive.com/
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The International Development Research Centre

@ |DRC . CRDI (IDRC) is a Canadian federal corporation that supports

Itermatonal Development Resarch Centre research to find innovative solutions to some of the
Centre de recherches pour le développement international mOSt press'ng g|0ba| Cha”enges, InC|udIng poverty,

Bl inequality, and climate change. In its effort to support
Canada

Africa’s development, the IDRC launched the Artificial
Intelligence for Development (Al4D) initiative, a pan-
African program aimed at harnessing the potential of Al for sustainable development. Through
Al4D, the IDRC provides funding and technical support for research projects that use Al to
address development challenges in Africa. The program focuses on building Al capacity in
African countries and promoting gender and social inclusion in Al research and applications.
The Al4D African Program brings together a network of African Al researchers, policymakers,
and practitioners, enabling them to collaborate and share knowledge to advance the use
of Al for development on the continent. The IDRC’s support for the Al4D African Program
demonstrates its commitment to promoting inclusive and sustainable development through
innovation and research. Website: https://www.idrc.ca/

The Swedish International Development Cooperation

? // b Agency (Sida) is a government agency that provides
//\é 1 a support for sustainable development initiatives in low- and
\\\ middle-income countries. One of the key areas of focus for

Sida is promoting the use of technology and innovation to

address development challenges. In line with this, Sida has
provided significant support to the Al4D African Program, which aims to harness the power of
artificial intelligence (Al) to drive socio-economic development across the African continent.
The AI4D African Program is a collaboration between various African governments, the African
Institute for Mathematical Sciences (AIMS), and the International Development Research
Centre (IDRC). The program aims to build capacity in Al research and development across the
continent, promote the use of Al to address social and economic challenges, and facilitate
collaboration between researchers, policymakers, and other stakeholders. Sida has provided
funding to support the program’s activities, which include providing research grants to African
researchers working on Al-related projects, organizing training workshops and hackathons to
build capacity in Al, and supporting policy dialogues and stakeholder engagement activities
to ensure that the use of Al is aligned with local needs and priorities. Through its support
for the Al4D African Program, Sida is playing a key role in promoting the use of technology
and innovation to address development challenges in Africa. By building local capacity in Al
research and development, the program is helping to ensure that African countries can fully
participate in the global Al revolution and leverage the potential of Al to drive socio-economic
development and improve the lives of people across the continent. Website-: https://www.
sida.se/
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designed to address the specific gaps identified in the report. The needs assessment

revealed a variety of capacity gaps across AI4AFS grantees, with a focus on critical skills
such as data management, Al development, product commercialization, carbon footprint
tracking, intellectual property rights, and research design. The training manuals align with
the overall objectives of the AI4AFS project by ensuring that grantees are equipped with the
necessary knowledge and skills to develop, deploy, and scale responsible Al innovations. One
of the key objectives of AI4AFS is to build the capacity of African innovators and researchers,
enabling them to tackle pressing agricultural challenges using Al. The key objectives of the
training manuals developed based on the AI4AFS Capacity Needs Assessment report are as
follows:

i) Build Capacity in Al Development and Deployment: Equip AI4AFS grantees with the
technical skills needed to develop, deploy, and scale Al algorithms that address agricultural
and food system challenges in Africa.

ii) Enhance Data Management Skills: Provide training on responsible data collection and
management, using tools like Open Data Kit (ODK) and REDCap, to ensure high-quality
data for Al applications.

iii) Support Product Development and Commercialization: Guide grantees through the
process of product development and commercialization, enabling them to bring Al
innovations to market.

iv) Enable Carbon Footprint Reporting: Train grantees on how to integrate carbon footprint
tracking usingtools like Code Carbon, ensuring that their Al innovations are environmentally
responsible.

v) Strengthen Intellectual Property Rights Knowledge: Increase grantees’ capacity
to understand and navigate intellectual property rights, helping them protect and
commercialize their Al innovations.

vi) Improve Research Design and Methods: Offer guidance on effective research design and
methods, ensuring grantees can conduct impactful research that aligns with AI4AFS goals.

vii) Develop Policy Briefing and Advocacy Skills: Empower grantees to develop policy
briefs and engage in advocacy, promoting Al-friendly policies that support agricultural
innovations across Africa

The training manuals developed following the AI4AFS Capacity Needs Assessment were

Thetrainingmanuals cover both genericand customized trainingareas. Generictrainingincludes
essential topics such as grant management, policy brief development, and entrepreneurship,
while the customized training is tailored to the specific needs of each grantee as identified in
the assessment. For example, in response to the need for improved data management, the
training manuals provide guidance on using tools like Open Data Kit (ODK) and REDCap for
responsible data collection. Similarly, since 70% of the respondents lacked the capacity to
deploy carbon footprint tracking technologies, specific modules on integrating Code Carbon
were incorporated into the manual. By doing so, AI4AFS grantees can ensure that their Al
models are not only innovative but also environmentally responsible.

Additionally, commercialization and intellectual property rights were highlighted as significant
gaps. Only 20% of the grantees had experience with intellectual property rights, which are
crucial for protecting innovations. The training manuals include detailed sections on navigating
the intellectual property landscape and how to transition from research to commercialization—
key steps in ensuring the sustainable impact of Al innovations. Furthermore, the training also
addresses the need for policy brief development, an essential component for ensuring Al-
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friendly policies. Since all grantees expressed a desire for training in this area, the manuals
emphasize how to communicate complex Al research effectively to policymakers, enabling
advocacy for Al in agriculture and food systems across Africa. The key outputs showing the
effectiveness of these training manuals where the effectiveness of the research outputs of
the grantees and the publication of 4-5 policy briefs from countries where the project was
implemented

These training manuals are not only designed to fill specific capacity gaps but also to support
the broader AI4AFS objective of fostering inclusive, responsible Al innovation for sustainable
agricultural and food systems in Africa.
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Developing Impactful Research Designs and Methods for
Artificial Intelligence in Agriculture and Food Systems Research
and Innovation
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1.0 Concept of Research Impact

Research impact is the effect research has beyond academia. Research impacts when the
knowledge generated contributes to, benefits and influences society, culture, the environment
and the economy.

Approach to Developing Impactful Research Design

n Conceptualising the intended change (What are the existing gaps or changes the research
plans to bring about, for whom, why, how, and when; Implications on social, economic,
and environmental policies)

E Identifying and engaging stakeholders (ldentify the key stakeholders and develop
strategies for strategic and sustained engagement)

E Capacity development of clients (Develop strategies to build the capacity and capability
of primary clients).

Influencing policy (ldentify strategies to influence emerging policy issues through:
n workshops, seminars, conferences, training, policy briefs, and policy roundtables.

2.0 Concept of Research Design

The design of a study is the investigator’s plan of action for answering the research questions. It
involves all arrangements for data collection, analysis and how treatment and observation are
measured and carried out. A proper design sets your study up for success. Successful research
studies provide insights that are accurate and unbiased. The objective of selecting a research
design is to minimize the possible error by maximizing the reliability and validity of the data.

Reliability refers to the consistency, stability and dependability of the data. Whenever an
investigator measures a variable of interest, he/she wants to be sure that the measurement
provides a dependable and consistent result. A reliable measurement is one that, if repeated
the second time will give the same result as it did the first time. If the results are different, then
the measurement is unreliable.

Validity refers to data that is not only reliable but also accurate. It is the extent to which a
measurement does what it is supposed to do. If a measurement is valid, it is also reliable. But
if it is reliable, it may or may not be valid.

Example:

Suppose an investigator asks a respondent, “How old are you?”

The respondent replies, “l am 32 years old.”

The investigator then asks a second question to verify the consistency
or reliability of the age measurement: “What is your date of birth?”
The respondent answers, “In March 1991
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If it is now March, 2023, the investigator calculated that indeed the respondent is 32 years old.
In this example, two questions have been asked; each designed to determine how old the
respondent is. The results are consistent, stable and dependable; they are therefore taken as
reliable.

Suppose later on the investigator has to see the respondent’s birth certificate which shows
that the true date of birth is March 1989, the investigator then concludes that although those
two first questions gave a reliable result, they did not give a valid result.

A

Identify a variable in your study and
give a similar example

—

Methods of determining or testing for reliability

In research, tests for reliability are conducted for variables that are measured as scales.
Examples include scales that measure adoption, acceptance, attitude, and perceptions.

n Test-retest (Each respondent has two scores from two administrations of the same
guestions).

E Equivalent forms (Each respondent has two scores from two administrations of two
difference, but equivalent questions).

E Split-half. (Each respondent has two scores (from odd and even number question) from
one administration of questions).

i Test—Retest Method

Table 1: Arrangement of data for correlation analysis to test for reliability

Respondents 1st Test 2nd Test
1 3.2 3.1
2 2.1 2
3 2.3 3.2
4 1.8 2.8
5 2.0 3.9
18 | Responsible Artificial Intelligence For Agriculture .‘5 I’T‘“RTEE:_?(';’ELNCE
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The method administers the same instrument to the same persons twice at different times.
The more 1st & 2nd scores are close (high correlation coefficient “r” above .74), the more the
instrument of data collection and indeed the data collected are reliable.

ii. Equivalent forms

Two forms of the same scale or measure are administered to the same respondent at the same
time. Scores of respondents from the 1st form of the scale and the 2nd form of the scale are
correlated. The higher the correlation, the higher the reliability of the instrument and the data.

iiii. Split half techniques

One instrument is administered to the respondent once and the scores on the questions
bearing odd number items in the questions asked for that variable are added together to
produce the total for half of the items and the scores for the questions bearing the even
number items are added together to produce a total score for another half of the score of the
items. Each respondent ends up having two scores; one from odd number items and the other
from even number items. The two scores for all the respondents are correlated. The higher the
value of the correlation coefficient, the higher the reliability of the data collection instrument
and the data.

A variant of the split-half technique is to regress the total score of each respondent on the
individual score for each item. Items not contributing to explaining the variation in the total
score are modified or removed from the scale.

»

Identify a scale in your study that must
undergo a reliability test

—

Validity
There are two types of validity in relation to research processes and findings. They are internal
and external validity.

Internal validity ensures that differences occur as a result of experimental treatment.
The researcher must establish experimental control that will enable the conclusion that
differences occur as a result of experimental treatment.

External validity refers to the generalizability or representativeness of findings of the study to
a later time period or other geographical location based on the findings of the study.
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Methods of determining or testing for Validity

One of the important prerequisites to good research is goodness of the research instrument.
The research instrument is said to be good or valid, when it measures what it is supposed to
measure correctly and consistently. The following types of validity exist:

Q@ face validity,

&, content validity,

(F construct validity and

9, criterion validity.
The two that relate to the nature of the current research will be briefly discussed

Face Validity

As the name implies, it is a measure based on how the instrument appears to be related to the
specific objectives of the research. An instrument is said to possess face validity if its content
simply looks relevant to the information required. Dichotomous variables are mostly used to
determine face validity with options ‘Yes’ and ‘No” which indicate favourable or unfavourable
items.

Content Validity

Content validity involves the evaluation of the questionnaire with the zeal to ensure that all

the items that are essential are included while unwanted ones are eliminated. The procedure

requires researchers to give out the instrument to experts in order to facilitate validation.

The location experts are among the factors limiting the conduct of validity tests on a survey

instrument. For effective content validity, the following steps are recommended:

i Review literature extensively to bring out the connected items.

ii.  Use a three-point scale to assess the content in the survey instrument (related but not
necessary, related but not essential, and related and essential).

iii.  The questionnaire should be sent to professionals from the same area of discipline.

iv.  The responses of experts are subjected to analysis.

V. Items that are insignificant are removed.

Threats to validity

The quality of a research design depends on the number of threats to validity that it controls.
Some of the common threats to validity include:

\1.7 History: Some events (unanticipated) occur during the life of a study that tends either
to increase or decrease the expected outcomes of the study. For example, the death
of a prominent member of the community during data collection.

(2 Selection: When the people selected for the control group differ greatly from the
people selected for the experimental group.

@ Testing: When a pre-test is given it tends to have an effect on the post-test. Sometimes
in knowledge, attitude, and practice (KAP) surveys, the same group of people are
repeatedly asked the same questions each year for several years. After a period of
time, they begin to remember the correct answer to many of the questions asked.

L4/ Instrumentation: A change in the instrument of data collection between the pre and
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post-tests or a fault or a change in the way information is collected can result in a
threat to validity.

@ Maturation: Over time people mature and change. The maturation process can
produce changes that are independent of the changes a programme intervention is
designed to produce.

@ Mortality: In studies where the same group of people are followed over time, there is
almost always some dropout or loss of cases, that affect the number of respondents
and indeed the number of data available for analysis and degree of validity.

Research design is not the same as the design of conceptual framework or experimental
design as understood by many. In the generic sense, it includes all things that need to be done
in developing objectives and hypotheses, the collection and analysis of data and reporting.

The research design adopted for impactful research in artificial intelligence is informed by
the nature of the investigation or purpose one intends to achieve. Once a design is selected,
standard procedure relevant to that design is expected to be strictly adhered to. The design
adopted for a particular investigation should be informed by reason and justifiable and should
conform to the expected applications and assumptions of such design.

For instance, if an NGO embarked on an intervention “Using Artificial Intelligence to enhance
the Production, Management and Marketing of Nsukka Yellow Pepper”, an appropriate design
for the research is one that will help us to determine changes in knowledge, skill and attitude as
a result of this intervention. A research design that could be appropriate for this type of study
is the ‘Before and After’ as shown in Table 2. The effectiveness of the intervention reflects
in the changes in knowledge, skill and attitude of the individual or group involved. But this
design may not be suitable if baseline data were not obtained, and in that condition ‘With and
Without’ design can be used as shown in Table 3. These designs will be further described later.

Table 2: Elements of “before and after” research design

Before Intervention | After Intervention Change

Knowledge, skill and attitude

Table 3: Elements of “with and without” research design

Participants in the | Non-participants Difference
intervention
Knowledge, skill and attitude
>

With example show which of the design
(“before and after” or “with and without”)
is applicable to your study
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To clarify what is meant by research design in a particular study, the components of research
design include:

n Sampling Approach: The process of selecting units from the population.

E Observational Approach: The techniques used for data collection.

B Statistical Design: The tools and methods used for data analysis.

B Operational Design: The procedures and techniques used to implement the sampling

and observational plans.

The above explains why many designs are applied in a single study and why layers of designs
that are not mutually exclusive are often recorded. It is not strange to find the engagement of
several designs in particular research, depending on the nature and purpose of such a study.

The Technique of Choosing a Research Design
The objectives of your research topic will largely determine the type of research design you
need.

*

Are you planning to do an evaluation of an agricultural programme? If yes, consider
using an experimental or a quasi-experimental design.

Are you interested in describing a particular agricultural event or practice? If the event
has already taken place, you can use a post-test—only design with multivariable analysis.
If the event has not yet taken place, you might use a pre-test-post-test design or a time
series or a non-equivalent control group.

Will you be conducting an experiment to determine the effect of a particular agricultural
technology on farmers’ output? If yes, obtain a randomly assigned control group or at
least a comparison group that is similar to the experimental group.

Consider the ethical issues. If the design will result in a violation of people’s rights and
dignity, and denial of services that otherwise would be available, then the design should
be modified or abandoned.

Be sure you have available resources to implement the design.

Determine which threats to validity are controlled and which are not.

Types/Groups of Research Designs (Different Research Designs)
There are three types/groups of research designs
n True Experimental Designs

22

a. Pre-test-post-test Control Group Design
b. Post-test-only Control Group Design

Quasi-Experimental Designs

a. Time Series Design

b. Non-equivalent Control Group Design

c. Separate Sample Pre-test-Post-test Design

Non-experimental Designs
a. Post-test-only Design
b. Pre-test—Post-test Design
c. Intact-group Comparison
ARTIFICIAL
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These designs are some of the more frequently used designs in policy research. It will be
helpful to use a common notation as explained below.
1 Random Assignment (RA) of respondents or cases into experimental and control groups

[ ]

Experiment Group

Random Assignment /

Control Group

2. Time
The passage of time.

The extreme left of a design is the beginning of a project or study. q

The extreme right the end

3. X Anintervention programme; an experimental Intervention

4. O An observation/measurement.
The subscript is used to distinguish one observation from another.
For example, 01, 02, 03, 04.

5. ——————————————— A separation of two groups that have not been randomly assigned.

True Experimental Designs
These are true experimental designs because they provide control for all sources of invalidity.

Experiments are considered to be the prototypes of the scientific method of problem-solving.
They are described as procedures for gaining knowledge by collecting new data under
controlled conditions. They set up simple cause-effect situations where one or more variables
are manipulated and their effects observed while other conditions are held constant.

If possible, social scientists prefer to use experimental designs to explain their findings,
because it offers the best available design that allows the investigator to infer a ‘cause-effect’
relationship towards variables. This is because a well-designed experiment allows for a high
level of control and impact.

Control means eliminating the influence of other variables except those which are of direct
concern in the study. Control can be achieved in experimental studies through physical
manipulation, selective manipulation and statistical manipulation.

(Random Assignment) | Pre-Treat Measurement of | Treatment | Post-Treatment
Dep. Variable Measurement of Dep. Var.
Experimental Group Yes Yes Yes
Control Group Yes No Yes
_ [(Post-T Score for Exp Gp) [(Post-Treatmgnt Score for
Experimental Effect minus (Pre-T Score for Exp GP] %’?:;{rc:eGnF;)Srcnol:‘:?o(fzg-ntrol Gp)]
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There are different designs classified under the broad typology of experimental designs.
Important ones are discussed briefly with appropriate illustrations.

Pre-test-post-test Control Group Design Time

Experiment @ @ 5
Group 1
Random /
Assignment
\ Control @ >@
Group

Table 3: Pre-test-post-test Control Group Design

The primary distinguishing feature is the random assignment of respondents/cases to the
experimental and the control groups. This assures that the two groups will be equal in all
characteristics before the intervention programme is introduced. Any difference observed
later on between O, and O, can be attributed to the effect of the intervention programme (X).

It is one of the strongest designs, however, it is difficult to implement in studies targeting
change in behaviour in agricultural production, and policy-related research, because it is
difficult to assign cases randomly to experimental and control groups (Table 3).

There are, however, some situations where the random assignment of respondents/cases can
be done such as when the number of personnel who require training exceeds the number of
places available in a particular research setting. In such instances, experimental “respondent/
cases” can be randomly selected from the pool of persons requiring training. Those persons
not selected become the control group.

Pre-test- Post-test Control group design (multi-group)

Here the dependent variable is measured for each group, but instead of one experimental
group and one control, more experimental or control groups are added.

This is useful if the independent variable can assume several values and if the researcher wants
to see the possible effects of manipulating the independent variable in different ways. It may
involve a pre-test and post-test (Table 4).

This can be illustrated with the ‘Participation in AI Incentive’ The idea is to know if respond-
ents participation in Al research is influenced by whether they are motivated or not and what
level of motivation is effective.

Table 4: Pre-test- Post-test Control group design (multi-group)

(Random Assignment) Treatment Response Rate
Experimental Group 1 S 250 45%
Experimental Group 2 S 500 51%
Experimental Group 3 $1,000 52%
Experimental Group 4 Plaque 37%
Control Group No reward 30%
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From the above results, it is observed that incentive indeed helps response rate but to a limit,
as there is not much difference between the effect of $500 and S 1000 incentives.

Post-test-only Control Group Design

Time

Experiment 5
Group
Random /

Assignment
\ Control /@

Group

This design has no pre-test. Since cases have been assigned randomly to the experimental and
the control groups, these groups are assumed to be similar before the intervention programme.
This design allows the investigator to measure the effect of a programme intervention on the
experimental group by comparing that group with the control. This design does not allow
an investigator to determine the extent of change within the experimental group because a
baseline pre-test measurement was not taken.

Quasi-Experimental Designs

These designs are used in situations where experimental control is difficult or impossible to
apply. These designs are some of the more frequently used designs related to behavioural
changes in agriculture research. They tend to control for many threats to validity.

Time

Experiment Group X

The time series design is similar to the non-experimental pre-test-post-test design except that
it has the advantage of repeated measurement/observation before and after the intervention
programme (X). If one finds that there is no difference between O; O, and O; but then a
sudden increase occurs between O; and O, which is subsequently maintained in O5 and O,
one can conclude with some degree of confidence that the sudden increase was probably due
to the effect of the intervention programme (X).

The time series design does not include a control group and does not account for the following
threats to validity:

e History

¢ Instrumentation

However, it allows for a more detailed analysis of data and impact of intervention programme.
Time series design (multi-group)

Here, a research design includes several pre-treatment and post-treatment measurements.
Multi-group time series design is used when a researcher is uncertain about exactly how

quickly the effect of the independent variable should be observed or when the most reliable
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pre-test measurement of the dependent variable should be taken. A good reason for this is to
establish pre-treatment and post-treatment trends in the dependent (outcome) variable.

E.g. a three-Group, 4-measurement Design

This design is, thus, illustrated: It was hypothesized that the communication approach is an
important factor in farm innovation adoption and that the method used to disseminate the
technology affects adoption. The experiment design is shown in Table 5

Three randomized groups of maize farmers were selected. The first group was trained on
improved maize cultivation using mass media and group methods. For another group, the
individual method was added to the methods used for the group 1. The third had no treatment
at all. For the three groups, mean yields were taken on early and late maize operations. Then,
intervention (treatment) in form of an improved maize production programme was given
(varied for groups 1 & 2), but none to group 3 (control group). Afterwards, the maize yields for
the three groups were obtained for the following year both for early and late maize.

Table 5: Time series design (multi-group)

Pre-Test Post-Test

Random Assignment 1st 2nd Treatment 1st 2nd
Experiment Group 1 Yes Yes Yes Yes Yes
Experiment Group 1 Yes Yes Yes but diff. Yes Yes
Control Group Yes Yes No Yes Yes

Non-equivalent control Group Design

Experiment Group 5 . . .
Non-equivalent
Control Group 0; 0,

This design compares an experimental group with a similar but not necessarily equivalent
group. For example, suppose you want to study the effect of a training on Monitoring and
Artificial Intelligence Tools for Smart Agriculture given to field agricultural workers. Groups
of 20 field agricultural workers might be called into the training centre for a three-week
retraining programme. These trainees could be given a pre-test (01), followed by the three-
week training course and then the post-test (02). For purposes of comparison, a similar group
of field agricultural workers who had not yet been given the refresher training course could
be administered the same pre-test at the same time (03) and the same post-test (04). We
could use the two pre-tests (01 and 03) to assess the extent to which the two groups of field
agricultural workers were truly similar. Then we would compare the two post-test (02 and
04). We would expect that 02 would be greater than 04 because of the effect of the refresher

. . . . ARTIFICIAL
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training (X). This design is good in the evaluations of training programmes or in comparing
agricultural programme effects in a community where it was introduced against a similar but
not necessarily an equivalent neighbouring community. In using this design attention must be
given to the analysis of 01 against 03 and look for selection effects or other differences.

Separate Sample Pre-test-Post-test Design

Time
Random Pre-test | .
Assignment
Ra n.dom Post-test
Assignment | = 0

The design involves doing a baseline pre-test (01) with arandomly selected sample from a study
population. A programme intervention (X) is introduced, and then a post-test measurement
(02) is made using a second randomly selected sample from the same study population. The
design avoids testing effects, but it does not control for:

e History;
e Maturation;
e Mortality;

e and instrumentation.
Non-Experimental Designs

Non-experimental research is good at establishing that a relationship is present but has
problems with the other two conditions (establishing proper time order and ruling out
alternative explanations).

However, many research projects targeting behavioural change in agriculture would have to
contend with the level of analysis non-experimental research designs offer since extraneous
factors are usually present and absolute control are more or less an exception. Research
involving humans cannot attain the level of manipulation possible in basic sciences.

In contrast to experimental research, which is a clearly defined research method, non-
experimental quantitative research is more varied. However, those deployed in research related
to changing agricultural practices and behaviours through the introduction of technology will
be discussed.

These designs are most appropriate for collecting descriptive information or for doing small
case studies of a particular situation. They are not recommended for evaluation studies that
attempt to determine the effect of an agricultural intervention programme, but they may be
useful in diagnostic studies to determine the reasons why a problem exists.
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Post-test-only Design
Time

X0,

Experiment Group

In this design, an intervention programme (X) has been introduced, and sometime after its
introduction, a measurement observation (O1) is made. Since there is no control group, there
is no possibility of comparing the O1, measurement with any other measurement. All that the
01 measurement can do is provide descriptive information. The threats to the validity of:

e History;

e Maturation;

e Selection; and

e Mortality are not controlled and, therefore, are factors to consider.

This design would be most appropriate if an investigator wanted to know, for example, the
demographic characteristics of acceptor of a particular agricultural technique. The X would
represent the treatment introduction of a particular agricultural technique. The O1 would
consist of information collected from a group of acceptors. Much useful programme information
can be obtained if multivariable data analysis techniques are used.

Pre-test — Post-test Design

Time

0, X0,

Experiment Group

Pre-test-post-test design involves only one group that is given a pre-test, a test stimulus or
treatment and a post-test. It is also called ‘Before and After Design’. There is no control group
and it is assumed that any change in the dependent variable is due to the test stimulus. There is
no way of knowing for sure that a change in a dependent variable was due to the experimental
variable and not to other factors.

A situation where pre-test-post-test is used is when a researcher sets at measuring the
effectiveness of a certain agricultural technology among a group of farmers in a particular
population. For instance, if an agricultural programme sets to empowering women through
training on the use of Al technology to enhance the production of a particular crop or livestock,
the participants are administered a test prior to training and again after. The difference accounts
for what the training experience has contributed to the women’s knowledge.

This design has no control group. It uses a pre-test to provide information on the experimental
group before giving a post-test. The design allows the researcher to examine changes over
time. It does not control for:

e History;

e Testing;

e Maturation; and

* Instrumentation. Tme

Intact-Group Comparison Experiment Group kxj @

Control Group @
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This design has two groups — experimental and control groups. The experimental group
receives an intervention programme (X) followed by a measurement observation (O1). This
measurement observation is then compared against a second observation (02) from a control
group that did not receive the programme. A random process was not used to create the two
groups, and there was no pre-test to check the equality or equivalence of the two groups. It
fails to control for selection and mortality.

Mixed Methods Designs

There are three core mixed methods designs namely:
(L Convergent parallel mixed methods;
< Explanatory sequential mixed methods; and
) Exploratory sequential mixed methods. (Innovation Systems Method)

>

Identify and name the designs applicable
to your study

e—

Convergent parallel mixed methods

This is a type of mixed methods research in which the researcher concurrently collects and
combines quantitative and qualitative data to provide a full overview of the research problem.
Typically, the researcher collects both types of data at nearly the same time, separately analyses
the data and then combines the information into the overall results during interpretation or
sometimes during data analyses.

Explanatory sequential mixed methods

Thisisa mixed methods design that appeals to those who have a strong quantitative background
or come from sectors where qualitative approaches are relatively new. It is a two-part data-
collecting project in which the researcher gathers quantitative data in the first phase, analyses
the results, and then plans (or builds on) the qualitative phase in the second. The quantitative
findings usually guide the types of people that will be purposefully chosen for the qualitative
phase, as well as the types of questions that will be asked of them. The overarching goal of
this approach is for the qualitative data to assist in explaining the initial quantitative results in
greater depth.

Exploratory sequential mixed method

It begins with a qualitative phase and then moves on to a quantitative stage. A three-phase
exploratory sequential mixed methods design is one in which the researcher starts with
gualitative data and analysis, then creates a feature to be evaluated (e.g., a new instrument,
experimental procedures, a website, or new variables) and tests it quantitatively in the third
step. The second feature, like the explanatory sequential technique, builds on the initial
database's results. The goal of this strategy is to experiment with a small group of people
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initially, so that the quantitative phase may be adapted to the needs of the people being
investigated. Establishing Internet application that is tailored to the needs of the people being
examined. When researchers need to understand a community or population before providing
instruments, the researchers would collect focus group data, analyse the results, create an
innovation such as Al, and then deliver it to a population sample.

Innovation Systems Method

The concept of innovation refers to the quest for novel technologies developed, adapted,
imitated, and used which are new to a specific environment.

On the other hand, the innovation system notion encompasses all of the actors involved
in innovation and their interactions. It encompasses elements influencing demand for and
application of innovation in productive ways, in addition to the generation of knowledge.

In the study of agricultural innovations, the innovation system framework is a valuable tool.
The reality of agricultural innovation is that it includes a wide range of actors, each with its
own sets of roles. Each role is critical, and actors and stakeholders must work together to
accomplish innovation.

It shifts the focus away from agricultural technology to the entire system, of which research is
just one component.

Steps in Applying the innovation system Method in Research Design

\U./ Review previous policies, acts and initiatives

Identify the previous policies, acts, and initiatives (activities, programmes and projects)
related to the specific issue, such as crops, and livestock in a specified geographic location.
State the science and technology issues coming from the review, such as evidence of learning
and improvement of later policies over previous ones, the capability of staff, etc.

Assignment

Conduct the review of policies, acts and imitative in artificial intelligence
and the agro-technology of concern in your study for your country

ii., Identify the major stakeholders within the agricultural innovation system
Defining and evaluating the significant players or stakeholders is one of the important aspects
of adopting the innovation system. Each of the aforementioned could be an important actor
in the system:
e Farms —small, medium, and large;
e Suppliers of inputs and services (such as seed, feed, agrochemicals, machinery/
equipment, transportation, financing, and insurance)
e Agro-processing firms (small, moderate, and big);
e Traders, market, and users; wholesalers, retailers, supermarkets, asset boards;
e Policymakers and lawmakers (groups that shape policy as well as generate resources);
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e Agencies-ministries of agriculture, science & technology, education, trade and industry,
commerce and regulatory bodies (IP, ISO);
e Research institutions (national, regional, international whether public, quasi-

governmental, private);

e Training institutions- universities and other institutions of higher education;

e Extension service- organizations that disseminate information and services related to
agricultural technology delivery;

e Farmers - Farmers' groups, cooperatives, as well as other non-governmental (public,
corporate, or quasi-governmental) organizations that encourage collaboration;

e Business establishments and financial institutions that offer business services such
as feasibility assessments and business blueprints, as well as assistance with marketing

strategy formulation.

Q'_'/ Identify and map the linkages between the stakeholders within the system

Itis essential to assess the interconnections that exist or should occur among actors in a system.
The best way to improve the innovation cycle is to connect technology users to technology
developers and agro-production to consumers. Partnerships are defined by the sharing of
responsibilities, which leads to enhanced synergy in the creation and diffusion of technology.
Defining all key stakeholders in the innovation system and mapping their interconnections in a
particular sub-sector is a pivotal step in the diagnostic process since it allows one to see who
is active in continuous innovation. Figure 1 depicts some of the primary actors in agricultural
extension as well as the predicted linkages.

Marketers, market &
consumer preferences
(set price, volume,

quality)

vt

Agro-Processors
(processed &
agricultural
products for sale)
\
\

voi

Financial providers
(Banks, agricultural
credit facilities)

vt

Input providers
(seed, agro-chemical
& drug firms)

v

Policy makers and
legislators (resources,

Technology Transfer
(Dissemination of

Information & agro-
technology delivery)

THE FARMER
& FARM

Research (Produce
agro-technology
(mainly codified)

vt

Education (Train
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knowledge)
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Other relevant agencies
(Ministries of Science &
Technology, education&

bt

Institutions (norms,

Donors
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Figure 1 A framework for analysing the systems of innovation in agriculture
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Figure 1depictsthe farmerandthefarmasthe coreandfocal pointofagriculturalinnovation, and
thus of agricultural policy. The producer and the farm are implanted, insulated and enveloped
by the technology transfer agency. In an innovation system, the two actors are inextricably
tied and interface with other actors, with all of the actors having direct relationships with
one another. This means that each actor could perform activities beyond its primary domain.
Actors can perform some functions in another actor's primary domain, based on the available
capabilities. Farmers, for instance, are capable of developing agricultural technology and do so
frequently. Researchers and higher institutions can produce agricultural technologies as well
as transfer them to farmers.

Furthermore, the agricultural innovation system requires that, in order for a researcher to
develop a specific agricultural technology, he or she must have empathy and connections with
all players who have responsibility or interest (expressed or not) in the technology.

QI/ Determine and the technological capabilities of agricultural extension innovation
system actors
The knowledge necessary to comprehend technological innovations, adapt, accept, upgrade,
and disseminate them is known as technological capability. They play a critical role in
establishing and maintaining competitiveness among innovation system actors. Technological
capability is built through learning. Individual actors or agencies, as well as the agency itself,
gain knowledge. In general, technological capability is made up of seven elements. They are:
investment, production, small and substantial modifications, linkage, marketing, and learning
capacities. Learning capabilities traverse the other six technological competencies. When the
actors in an innovation system learn through time, they build up technological knowledge and
gradually take on new tasks and skill.
The final effect of the agricultural innovation system is on customers' or end users' technological
skills. They are indicators of how successful the innovation system is, and they give essential
data for policymaking and policy reform.

Research Reports

Introduction to Report Writing

A research report is a written document (or oral presentation based on a written document)
that communicates the procedure and findings of research to others. It is a record of the
research process. It includes a problem definition or the reasons for embarking on the project,
a description of the project’s steps (methodology/method), a presentation of data (results)
and a discussion of how the data relate to the research question or topic.

A research report tells others what the researcher has done, how the research was done, and
what was found. It is a method of disseminating knowledge or information. Producing a good
report depends on the researcher’s knowledge of his/her audience; language style.

The audience: The key question in report writing is: who are you writing for? Who is the
primary audience (the general public, specialists or professional colleagues, policy makers
etc.)? Regardless of the audience, it is important to present the information in a clear, accurate,
and logical sequence, avoiding excessive use of technical jargon and inaccuracies. Specifically,
when writing for scholars, such as in professional journals, there is no need to define well-
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known standard procedures (e.g., focus group discussions and informant interviews) or to
restate standard statistical formulas (e.g., chi-square, correlation analysis, t-test, analysis of
variance). Key demands here will include a compact and well-written description of how the
research is linked to theories and findings in the literature, the design of the research, how
variables are measured, methods of data collection, and succinct presentation and discussion
of results.

For professionals in practice, they may require a short summary of the methodology and
results presented graphically (charts and graphs), and explicit lines of action in the conclusion
(recommendations). For non-specialists or the general public, use

simple language devoid of technical terms. Avoid details of the methodology and highlight the
implications of the findings with practical examples.

The style and tone: The style is the choice of words and the length and form of sentences or
paragraphs used by the author. The tone is the author’s relationship to the subject matter, how
formal or informal and personalized the report is.

The following are guides to achieving an acceptable tone and style:

a , Do not personalize research reports (for example, “I found out that most extension agents
had no mobile phones”; “Ineffective communication causes almost all our development
problems”);

\'?/ Eschew all forms of sentimentality and generalizations in writing a report. These often lead
to moralizing, use of flowery language and making recommendations that do not derive
from data. Avoid the use of words such as “obviously” or “the study discovered” A more
common but unacceptable style is to rely on passages in the Holy Books to conceptualize
a research problem.

\C_/ Write crisp and short sentences observing all forms of grammar, punctuation, case rules,
etc. Use a language editor such as “Grammarly”;

\C_l/ Discard every word that does not add value to the statement and go straight on to state
what you want to say (for example, “results of the survey show that the majority (84%)
of farmers were literate and...” This could read, “The majority (84%) of the farmers were
literate and...”); and

\E Do not start sentences with figures. If you must, write in words and sparingly. When
writing figures in the body, write double digits in figures and single digit in words.

Titles should be short and catchy, preferably between 2 and 18 words. Avoid using a colon (:)
in the title.

Abstract or executive summary - the abstract is a summary of the report and may contain
50-250 words. Many journals and institutions place limits on the length. An abstract
should give information on the topic, the research problem, methodology, conclusion and
recommendations. On the other hand, an executive summary is a longer form (1-5 pages).

Introduction
The Introduction consists of Background Information, a Problem Statement, Objectives,
Hypotheses and the Significance of the Study.
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Background
Although the sub-headings may vary, the background statement covers in broad terms the
past and present state (trend) of the subject under investigation ensuring that key concepts/
variablesin the topic are defined and linked to theory. A traditional style is an inverted pyramid,
which emphasizes starting from a broad/global perspective and narrowing down to the issue
under study.

Problem Statement

The writer attempts to put the problem of study in context and in some cases may support it

with earlier studies in order to establish a gap in knowledge. A problem is a perceived difficulty,

the feeling of discomfort in the ways things are or a discrepancy in what someone believes

should be and what is. A problem statement should contain the following:

e A perceived discrepancy between what is and what should be. The discrepancy can be in
form of a condition or question.

e A question about why the discrepancy exists must be asked.

¢ At least two possible and plausible answers

Research questions This will naturally flow from the problem statement. The questions are
converted to action statements which become the specific objectives. Prior to this, it is normal
to state the purpose of the study, which is derivable from the key concepts in the title.

Hypotheses: This may be formulated around key variables or sub-samples.
Significance of the study: This relates to the rationale or justification for what is being studied,
and the use and importance to various consumers of the information derived from the study.

Literature review: The literature review is a survey of existing information on the subject
under study and includes opinions and empirical findings. It gives focus to the study and
helps to establish the gap in knowledge which your study is intends to fill. This explains why
some funding agencies and institutions insist that researchers begin with literature review.
Organizing notes for the review is an easy task if the concepts/variables of the study are clearly
identified and defined. It is easier to draw the outline based on these concepts as headings
and sub-headings. Each section should be interlaced with findings of other related studies,
some of which will be useful in the discussion of results. A literature review reads better where
ideas flow and are linked to one another by the profuse use of conjunctions. Start the search
from the recent sources and move backwards (2023, 2022, 2021, 2020, 2019, etc.)

Unless you want to show the perennial nature of the problem, do not use literature that is
more than five years old, three years will be preferable.

Two sub-sections of the literature review include the theoretical framework and conceptual
framework. The former is often found missing in many research reports. It is a review of
all related theories that guide the work. Theories may not be testable in some cases, but
they give insight into events in the real world and, therefore, help to clarify the direction the
researcher intends to follow. For example, adoption has a number of theories and methods
of measurement including economic and psychological theories. Which of the theories or a
combination of them does the researcher intend to apply? These theories are used to build
a structure for the study and form the basis on which the study will be tested. Conceptual
framework refers to the inter-relationships between and among dependent, intervening and
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independent variables in a study. It shows the direction of the study variables to be measured
and the potential outputs as conceived by the researcher.

Methodology: The section describes:

ﬂ The design of the study: It is useful to specifically state the design used for the study.
(a) Non-Experimental Designs (Post-test-only Design, Pre-test — Post-test Design, Intact-
Group Comparison);
(b) True Experimental Designs (Pre-test-post-test Control Group Design, Post-test-only
Control Group Design); and
(c) Quasi-Experimental Designs (Time Series Design, Non-equivalent Control Group
Design, Separate Sample Pre-test-Post-test Design).

The study area. Provide key information about the areas that are related to the study. A
study of ICT use by farmers in a country should present the ICT characteristics of the country
and the characteristics of farmers and farming in that country. A study of the use of Al in
enhancing the production of a particular crop in a location should present the characteristics
of the location in terms of facilities for the use of the Al and the persons to use the Al.

Population of study; sample and sample selection (if any).
¢ |dentify and name the sampling techniques used.

Instrument for data collection; data collection technique and measurement of variables/

variable specification.

e Do not mix up objectives and variables

e Properly identify all the variables in each objective.

e Operationalize the variables by letting your reader know how each variable is defined
and measured (variable specification).

EData analysis and ethical issues where necessary.
e Report the statistical techniques used for each set of data.
e Tie data analysis tool to data collection tool.
¢ Do not include basic statistical formula (e.g., Percentage, Mean, Chi-square, ANOVA,
etc.) in the report.

Results and discussion: The section is presented under headings derived from the
specified objectives. Here data are summarized in tables and charts and presented in clear,
straightforward language. It is neater to present only key results before each table and
followed by the discussion.

The following are involved:
¢ Present the data in such a way that the reader may not need to go back to the table;
e Interpret the data, that is, say what the data means to the problem under investigation
and;
e Discuss the data by relating the findings to previous research and drawing inferences and
conclusions. Are there any changes from previous findings? If not, why? If so, why? The
discussion should focus on a concise and unbiased interpretation of the results, highlighting

|“ ﬁFrTEII'_:II_?(I;AELNCE Responsible Artificial Intelligence For Agriculture | 35

-o'-: FOR And Food Systems Training Manual
i DEVELOPMENT



unexpected findings, areas of agreement or disagreement with existing knowledge,
possible alternative explanations for the results, and potential limitations.

Conclusion: This means wrapping up. It gives the opportunity to make a statement on the
problem investigated based on the findings for the main objectives. Has a solution to the
problem investigated been partially or completely found? What remains?

Recommendations
Here, identify how the findings or the identified solutions to the problem will be implemented.
State who will do what (provide resources, implement, sensitize), how and when.

Reporting Qualitative Research

It is more difficult to report qualitative research than quantitative research because
conventional procedures found in the latter are absent. It is often subjective as the volume of
data is in the form of words, drawings, pictures, photographs, maps, quotes etc. Use natural
history (reporting events as they unfold) and chronology (following the developmental cycle
of a people or growth, e.g., shift from subsistence to commercial production of Nsukka Yellow
pepper). It is commonly used in producing project appraisal and needs assessment reports.

Citation and Referencing

A citation is an identification of the source (author/document) from which an idea/quotation
is taken. A citation is a reference to a document. It should include all the bibliographic details
needed to trace the document. It consists of the surname of the author(s)/document, year of
publication and or page number. For example:

(L Akpan and Udo, 2022;
\2_/ Isife, 2021: 55; and
& According to Akpan (2021a).

The first example shows the names of the authors and the year of publication. In the second
example, the citation is used to start a sentence.

Personal communications are included in citations. Personal communications may be letters,
memos, some electroniccommunication (e.g., e-mail or messages from non-archived discussion
groups or electronic bulletin boards), personal interviews, telephone conversations, and the
like. Because they do not provide recoverable data, personal communications are not included
in the reference list. Cite personal communications in text only. Give the initials as well as the
surname of the communicator, and provide as exact a date as possible for example, “According
to T. K. Lutes (personal communication, April 18,2022) "

Key points to note

\1_, Where an author/s’ works published in the same year are cited in the same piece,
differentiate them with letters, e.g., (Akinbile & Afolayan, 2022a), (Akinbile & Afolayan,
2022b).

(. Insert comma after surname of author before date (year). If multiple citation, break with
semi-colon, e.g.,(Agwu and Olajide, 2022; Igbokwe, 2021; Umar and Adamu, 2019). Note
that the listing starts from the most recent.
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A reference is a complete information about the source cited in the report and listed at the end
of the report. A bibliography is a list of documents (books, articles, papers) read for a specific
essay or assignment, cited or not cited in the body of the report. In each case, It shows the
full name of the author(s)/organisation, the title of the work or book/report, the volume and
number in the case of journals and bulletins, the publisher and publishing city and the pages.
It has to be emphasised that there are different formats for citation and referencing (such as
the Library of Congress style, the American Sociological Association style and the American
Psychological Association (APA, style).

The APA style is common in reporting studies in agricultural innovation and policy and is
presented here. It should be noted that while APA style changes over time (see APA Website for
latest information) Science publishers use variants that only approximate the current version.
Depending on the style adopted or recommended by the publisher, institution/association or
funding agency, the author must painstakingly maintain a high level of consistency. The sample
format below is taken from the 7th edition of APA Website. You should make a habit to always
consult the website to guide your citations and referencing.

Sample Format for Reference List Based on the APA Style

Please note the references used in this section are for illustration and do not exist.

1. Authors
Write all authors’ names beginning with the surname(s), followed by their initials. If there is no
author, place the title in the author position.

&._Examples

a. One author: Qing, S. (2020) Gender role attitudes and males-female income differences
in China. Journal of Chinese Sociology 7 (12); 1-23 020) 7:12 https://doi.org/10.1186/
s40711-020-00123-w

b. Two authors: Kehinde, A.D. & Ogundeji, A.A. (2022). The simultaneous impact of access
to credit and co-operative services on cocoa productivity in South-western Nigeria. Agric
& Food Security 11, 11 (2022). https://doi.org/10.1186/s40066-021-00351-4

c. Three, Four or Five Authors: Lamastra, L., Balderacchi, M., Di Guardo, A., Monchiero, M.,
&Trevisan, M. (2016). For the first cite, all the authrs should be cited inside the report as
Lamastra, L., Balderacchi, M., Di Guardo, A., Monchiero, M., &Trevisan, M. (2016).

Further cites can be shortened to the first author’s name followed by et al as Lamastra, L., et
al. (2016). However, all the names of authors should be listed in the reference as Lamastra,
L., Balderacchi, M., Di Guardo, A., Monchiero, M., &Trevisan, M. (2016). A novel fuzzy expert
system to assess the sustainability of the viticulture at the wine-estate scale. Science of the
Total Environment, 572, 724-733. https://doi.org/10.1016/j.scitotenv.2016.07.043

d. Six or More Authors: Only the first author’s surname should be stated inside the report
followed by et al, For detail guide visit https://www.mendeley.com/guides/apa-citation-

guide/
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Digital Data Collection and Management with
Open Data Kit (ODK) and REDCap
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Introduction to data management and data science

Data management refers to the process of organizing, storing, and maintaining data so that
it can be used effectively. This involves designing and implementing data storage systems,
developing processes to ensure data quality and security and managing the retrieval and use
of data. Effective data management is crucial for organizations that generate and use large
amounts of data, as it enables them to make informed decisions based on accurate and reliable
information. Data management can increase the visibility of your organization's data assets,
making it easier for people to quickly and confidently find the right data for their analysis.
Data science, on the other hand, is the scientific study of data. It involves the use of statistical,
computational, and mathematical methods to extract insights and knowledge from data. Data
scientists use a combination of data analysis, machine learning, and predictive modeling to
understand patterns and relationships in data, and to make predictions about future events
and trends.

Data management and data science work together to create value from data. Data management
provides the infrastructure for storing and accessing data, while data science provides the
tools for analyzing and making sense of that data. The combination of these two fields enables
organizations to turn raw data into valuable information that can be used to drive business
decisions, support research, and improve operations.

One of the key challenges of data management is the growing volume and complexity of
data. As more and more data is generated, it becomes increasingly difficult to store, manage,
and analyze. This has led to the development of new tools and technologies, such as data
warehousing and big data platforms, which allow organizations to store and process massive
amounts of data in real-time.

Data science is also facing new challenges as the volume and complexity of data continues to
grow. One of the main challenges is ensuring data quality and accuracy, which is essential for
reliable data analysis and decision-making. Another challenge is the integration of data from
multiple sources, which can be difficult and time-consuming, but is essential for creating a
comprehensive view of the data.

Despite these challenges, the field of data management and data science continues to evolve
and grow. New techniques and technologies are being developed all the time, and there is a
growing demand for data professionals with the skills to turn data into actionable insights.
Whether you are a business professional, researcher, or just someone with an interest in data,
there has never been a better time to learn about data management and data science.

In conclusion, data management and data science are critical fields in today's data-driven
world. Effective data management provides the infrastructure for storing and accessing data,
while data

science provides the tools for analyzing and making sense of that data. Both fields are facing
new challenges as the volume and complexity of data continue to grow, but the opportunities
for creating value from data have never been greater. Whether you are just starting out in your
career or are looking to expand your skills, data management and data science are exciting and
rewarding fields to explore.
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1.2

: Principles of Data Management

Data management is a crucial aspect of any organization, as it helps ensure the accuracy, quality,
and security of data. The following are the principles of data management that organizations
should follow:

E B O 0O B0 D

40

Data Governance: This principle involves setting rules and policies for the management
of data within an organization. It defines roles and responsibilities, establishes data
standards and procedures, and ensures that data is used in a consistent and compliant
manner.

Data Quality: This principle involves ensuring that data is accurate, complete, and relevant
to the needs of the organization. This can be achieved through processes such as data
validation, data cleansing, and data standardization.

Data Security: This principle involves protecting data from unauthorized access, theft, or
damage. This can be achieved through techniques such as encryption, access control, and
backup and recovery procedures.

Data Availability: This principle involves ensuring that data is accessible and usable
when it is needed. This can be achieved through techniques such as replication, disaster
recovery planning, and data archiving.

Data Privacy: This principle involves protecting sensitive and personal data from
unauthorized access or misuse. This can be achieved through techniques such as data
anonymization, access control, and data encryption.

Data Integration: This principle involves integrating data from different sources and
formats into a common data model. This can be achieved through techniques such as
data mapping, data warehousing, and data federation.

Data Analytics: This principle involves using data to make informed decisions and improve
organizational performance. This can be achieved through techniques such as data
visualization, data mining, and predictive analytics.

Data Retention: This principle involves ensuring that data is retained for the appropriate
amount of time and disposed of in accordance with legal and regulatory requirements.

Data Backup and Recovery: This principle involves ensuring that data can be recovered in
the event of a failure or disaster. This can be achieved through techniques such as backup
and recovery planning, disaster recovery planning, and data archiving.

Data Auditing: This principle involves monitoring data to ensure that it is used in a
compliant and ethical manner. This can be achieved through techniques such as data
logging, data monitoring, and data analysis.
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1.2.1 : Conclusion on principles of data management.

The principles of data management provide a framework for organizations to effectively
manage their data. Adhering to these principles helps ensure that data is accurate, secure, and
usable, and supports informed decision-making and improved organizational performance.
Effective data management is a key component of a successful and sustainable organization.

1.3

: Principles of Data Science

DataScienceisaninterdisciplinaryfield thatinvolves the use of mathematicaland computational
methods to extract insights and knowledge from data. The following are the principles of data
science that guide the practice of data scientists:

~

Evidence-based Decision Making: This principle involves using data to make informed
decisions, rather than relying on intuition or personal opinions. Data scientists collect
and analyze data to test hypotheses and make predictions about real-world phenomena.

Reproducibility: This principle involves being able to reproduce the results of a data
science project, so that others can verify and build upon the findings. This can be achieved
through the use of version control systems, clear documentation, and open-source code.

Iterative and Exploratory: This principle involves using an iterative and exploratory approach
to data analysis, rather than a one-size-fits-all approach. Data scientists often start with a
broad understanding of the data and refine their analysis as they gain more insights.

Collaboration and Communication: This principle involves collaborating with other
stakeholders, such as domain experts, business leaders, and data engineers, to understand
their needs and communicate the results of data science projects. Data scientists must be
able to present their findings in a clear and concise manner to a non- technical audience.

Ethical and Responsible: This principle involves being ethical and responsible in the
collection, analysis, and use of data. Data scientists must consider the privacy, security,
and fairness of the data they work with and ensure that their findings are not used to
harm individuals or groups.

Inclusiveness and Diversity: This principle involves being inclusive and diverse in the data
science community, so that a wide range of perspectives and experiences are represented.
This helps ensure that data science projects are more likely to be effective and impactful,
and that the results are representative of a diverse population.

Continual Learning: This principle involves being continuously learning and expanding
one's knowledge and skills in data science. Data scientists must stay up-to-date with new
technologies, algorithms, and methods to be effective in their practice.

Problem-solving: This principle involves using data science as a tool for solving real-world
problems. Data scientists work to understand the problem, identify relevant data, and
use their skills and knowledge to generate solutions and insights.

Data-driven: This principle involves being data-driven, rather than relying on intuition
or assumptions. Data scientists collect, process, and analyze large amounts of data to
generate insights and inform decision-making.
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Robustness and Generalization: This principle involves ensuring that the results of data
science projects are robust and generalizable, meaning that they can be applied to new
and unseen data. Data scientists use cross-validation, bootstrapping, and other methods
to test the robustness of their models.

1.3.1 : Summary on principles of data science.

The principles of data science provide a framework for data scientists to effectively practice their
craft. Adhering to these principles helps ensure that data science projects are evidence-based,
reliable, ethical, and impactful. Effective data science requires a combination of technical skills,
problem-solving abilities, and communication and collaboration with other stakeholders.

1.4 :Data Tools
Internationally acceptable tools for Data Management and Data Science are:

Data Management Tools:
ﬂ SQL databases such as MySQL, PostgreSQL, and Microsoft SQL Server
F] NoSQL databases such as MongoDB, Cassandra, and CouchDB
ﬂ Data warehousing solutions like Amazon Redshift, Google BigQuery, and Snowflake
El Data integration tools like Talend, Apache NiFi, and Microsoft Power Query
H Data quality tools like Trillium Software and Informatica Data Quality
ODK and REDCap 7.

Data Science Tools:

Programming languages like Python, R, and Julia

Data visualization tools like Tableau, QlikView, and D3.js

Machine learning frameworks like TensorFlow, PyTorch, and scikit-learn
Natural language processing libraries like spaCy, NLTK, and Gensim
Deep learning frameworks like Keras and PyTorch

Big data processing tools like Apache Spark and Hadoop

NP IBEIN

Collaboration and project management tools like Jupyter Notebook and GitHub

Note: The above list is not exhaustive and the tools used in Data Management and Data Science
can vary depending on the specific requirements and needs of an organization or project.

1.5 :Advantages of ODK and REDCap over other Data Management tools
ODK (Open Data Kit) and REDCap (Research Electronic Data Capture) are two popular open-
source data collection and management tools used in the field of research and public health.

Both tools offer several advantages over other data management tools:

[l User-friendly: Both ODK and REDCap have a user-friendly interface and are designed
to be accessible to non-technical users. This makes it easier to collect and manage data,
especially in low-resource settings where technical expertise may be limited.

a Customizable: Both tools are highly customizable and allow users to design and configure
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forms that meet their specific needs. This makes it possible to collect a wide range of data
types and to adapt to changes in research or data collection requirements.
ﬂ Secure: Both ODK and REDCap have robust security features that protect sensitive data
and ensure that data privacy is maintained.
Fl Real-time data: Both tools allow for real-time data collection and management, making it
easier to monitor and manage data as it is being collected.
Integration with other tools: Both tools can be integrated with other data management
and analysis tools, such as databases and statistical software, to support data management
and analysis.
E] Collaboration: Both tools support collaboration and teamwork, allowing multiple users to
work together on a project and share data and results.
r’a Cost-effective: Both ODK and REDCap are open-source and free to use, making them cost-
effective options for data management.

1.6 : Ethics of Data Management and Data Science as it relates to responsible Data
Principles

The rapid growth of data management and data science has led to a corresponding increase in
ethical considerations. As large amounts of personal and sensitive information are collected,
processed, and analyzed, it is critical that organizations ensure that the data is being managed
in a responsible and ethical manner. In this context, responsible data principles are a set of
guidelines that help ensure that data is collected, processed, and used in a way that respects
the privacy, security, and dignity of individuals.

n Transparency: One of the key principles of responsible data management is transparency.
Organizations must be open and transparent about what data they collect, how it is used,
and who it is shared with. This helps to build trust with individuals, and ensures that the
data is being used for legitimate purposes. Additionally, transparency helps to reduce the
potential for misuse or abuse of data, as individuals are able to understand how their
information is being used and can take steps to protect it if necessary.

E Privacy: Privacy is another critical consideration in responsible data management.
Organizations must take appropriate measures to protect the privacy of individuals, such
as implementing security measures to prevent unauthorized access to the data, and
only collecting and using data for legitimate purposes. This includes ensuring that any
personal information is anonymized or pseudonymized if it is not necessary to identify
individuals. Organizations should also have clear and concise privacy policies that outline
how the data is being used and who has access to it.

B Consent: Another important principle of responsible data management is consent.
Organizations must obtain the informed consent of individuals before collecting and using
their data. This includes explaining the purpose of the data collection, what types of data
will be collected, and how it will be used. Individuals must be given the opportunity to
opt-out of data collection if they do not wish to participate.
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ﬂ Fairness: Fairnessis an important consideration in responsible data management and data

science. This includes ensuring that data is not used to discriminate against individuals
or groups based on factors such as race, gender, religion, or sexual orientation. Data
scientists must also be aware of potential biases in the data that may result in unintended
consequences, such as biased algorithms or models. Organizations should regularly
review their data and processes to ensure that they are not perpetuating harmful biases.

Responsibility: The final principle of responsible data management is responsibility.
Organizations must take responsibility for the data they manage, and ensure that it is
used in aresponsible and ethical manner. This includes implementing appropriate security
measures, regularly reviewing data policies and practices, and being transparent about
how the data is being used. Organizations should also have processes in place to address
any concerns or complaints from individuals regarding the use of their data.
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Introduction to Open Data Kit (ODK)

Open Data Kit (ODK) is an open source data collection software that enables users collect
photos, GPS locations, skip logic, calculations, external datasets, multiple languages, and more.
Users use either mobile app or the web app where data collection forms and submissions are
synced when a connection is found and can be accessed on ODK web application via user
credentials and download their data or connect apps like Excel, Power BI, or R to create live-
updating dashboards.

ODK workflow

ODK
Cloud Server

ey data

ODK Website

This is the administration end that manages user accounts and permissions, stores form
definitions and allows data collection mobile application to connect for form download and
submission upload.

Below are the website features.

Creating and managing user accounts; website administrators can create and manage users
who will access the website and mobile application forms.

There are two types of user accounts: Web Users and App Users

Web Users: have accounts on the management website. These accounts are global across
all projects. They can login into the website and perform administrative functions like user
management, form upload and management and submission data viewing and download.

App Users: can use mobile data collection app to connect to the website. Once connected
through the app, they will be able to see the list of forms, download the ones they need and
submit competed submissions to the website.

Role-based user permissions; the website allows assigning of roles to users, currently there
are four roles: Administrator, Project Manager, Project Viewer and Data collectors.
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Managing projects and forms; Web users with Project manager and Administrator roles can
create projects and upload designed and programmed forms. Web user can be assigned to
projects and given roles, app users can also be given access to programed forms, collect data
and submit.

Form submission and management; in conjunction with website administration and data
collection app on a mobile device, users can collect, and view data submitted through tabular
and Map visualizer. Public access link feature also permits anyone with the link to collect and
submit data online.

Clean and modern REST API for integration and extensibility; REST APl makes website
extensible with ability to integrate and build tools around the collected data.

Clean and modern REST API for integration and extensibility; REST APl makes website
extensible with ability to integrate and build tools around the collected data.

Website Access

https://odk-server.icipe.org

Enter the above address on your computer browser, you should see the below screen. Then
enter the below credentials.

Email: aidafs@gmail.com Password: aid4afs@gmail.com123

Email adaress "

Pazswond *

Enter you Email Address and Password, password should be sent to you by the system
administrator from ICIPE, then click on

If you get the below notification, check if you have entered the right Email Address and
Password, if it persists contact system administrator.

Comect email address and/or password

Projects and Form Access

Once you have successfully logged in, you will be navigated to a page which has the list of your
assigned project(s) as below.

Projects
o Paarrrni Litesl Brmiiams
aidafsTraining * 1 Fore iy
46 Responsible Artificial Intelligence For Agriculture ."& n\ﬁ:ll-:_llljll_?(l;AELNCE
And Food Systems Training Manual B=@ =w | FOR
“94V/ DEVELOPMENT
) AFRICA



Click on the project name e.g. ai4afsTraining, this will navigate you to the list of project Forms

as below.

Forms

Ll 13 it Virrsiom

Training| =

[ e—

You can click on m to preview the form structure and how it flows

App Users

App Users are used to collect data from the mobile application on mobile devices. App users
in a project can only download and use forms to collect data within a project.

Click the App Users tab as shown below

ApD Lsers Form Accoss

Create App User x

This user will not have access to any Forms at first. You will be able to assign Forms after

the user is created

Display name *

Create Cancel

Dispday Mame Created Last Used
Michael Kid 202010026 12:30 by miid

James Kifo 2020/10/22 15:24 by hion

Joe| Tanui 2020010721 09:23 by flanui

Enter the Display name of the App User(s) or the Group name of the App User. Click on and
the name of the App user(s)/Group will appear as below.

Configqure Chant Actions

EE See code m
I-_' El-l'.: r-:-d.:l: m

Wednasday 09015 B Sea code m

Revoke App User: you can revoke or ban App User(s)/group from accessing project forms by

clicking then

Regvdn access

Tab. Form Access

Form State @

SCLAMP activity monitoring Open
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Check or lincheck to allow App Users Access the forms on the mobile application. If you
check |+ the created App User(s)/Group will be able to access and download the form
on the mobile application. If you uncheck | the App User(s)/Group will not be able to
access the form and collect data.

Click on to apply the changes.

Designing ODK Forms

There are 2 ways of designing ODK digital Forms
1. Using XLSForm
2. Using ODK Build

Using XLSForm

XLSForm is a form standard created to help simplify the authoring of forms in Excel. Authoring
is done in a human readable format using a familiar tool that almost everyone knows - Excel.
XLSForms provide a practical standard for sharing and collaborating on authoring forms. They
are simple to get started with but allow for the authoring of complex forms by someone
familiar with the syntax described below.

An Excel workbook typically contains two worksheets: 'Survey' and 'Choices.' A third, optional
worksheet called 'Settings' can be added to include additional specifications for your form.

The survey worksheet

This worksheet gives your form its overall structure and contains most of the content
of the form. It contains the full list of questions and information about how they should
appear in the form. Each row usually represents one question; however, there are
certain other features described below that you can add to the form to improve the user
experience.

E The choices worksheet
This worksheet is used to specify the answer choices for multiple choice questions. Each
row represents an answer choice. Answer choices with the same list name are considered

part of a related set of choices and will appear together for a question. This also allows a
set of choices to be reused for multiple questions (for example, yes/no questions).

Setting up your worksheets

Both worksheets have a set of mandatory columns that must be present for the form to work.
Additionally, each worksheet has a set of optional columns that allow further control over the
behaviour of each entry in the form but are not essential to have. Every entry must have values
for each of the mandatory columns, but the optional columns may be left blank.

B The survey worksheet has 3 mandatory columns: type, name, and label.
B The type column specifies the type of entry you are expecting for the question.
B The name column specifies the unique variable name for that entry.
No two entries can have the same name. Names must start with a letter or an underscore.
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Names can only contain letters, digits hyphens, underscores, and periods. Names are
case-sensitive.

B Thelabelcolumn containstheactual text you see for the question in the form. Alternatively,
label translation columns can be used.

name label

type

today today
select_one gender gender Respondent's gender?

integer age Respondent's age?

survey choices

‘ Question types ’

XLSForm supports a number of question types. These are just some of the options you can
enter in the type column in the survey worksheet in your XLSForm:

settings

Question type Answer input
integer Integer (i.e., whole number) input
| decimal Decimal input.
range Range input (including rating)
| text Free text response.

select_one [options]
select_muiltiple [options]
select_one_from_file [file]

Multipie choice question; only one answer can be selected.
Multiple choice question; multiple answers can be selected.
Multiple choice from file; only one answer can be selected.

select_multiple_from_file
[file]

| rank [options)

Multiple choice from file; multiple answers can be selected.

Rank question; order a list.
Display a note on the screen, takes no input. Shorthand for
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note
type=text with readonly=true.
| geopoint Coliect a single GPS coordinate.
| geotrace Record a line of two or more GPS coordinates
geoshape Record a polygon of multiple GPS coordinates, the last point is
the same as the first point
date Date input.
time Time input.
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dateTime - Accepts a date and a time input.

| image Take a picture or upload an image file.

audio ' Take an audio recording or upload an audio file.
background-audio - Audio is recorded in the background while filling the form.
video ' Take a video remrding or upload avideofile. -
file | Generic file input (b, pdf, xis, xisx, doc, docx, rif, zip)

| —_— :::I I::arcade. requires the barcode scanner app to be
' calculate Perform a calculation; see the Calculation section below
acknowledge | Acknowledge prompt that sets value to "OK" if selected.

| siciicn ' Afield with no associated Ul element which can be used to store a
. constant

xmi-external | Adds a reference to an external XML data file

For guidance on using XLSForm: https://xIsform.org/en

Using ODK Build

ODK Build is a web-based, drag-and-drop service for creating forms used with data collection
tools such as ODK Collect and ODK Central. ODK Build is part of ODK, a free and open-source set
of tools which help organizations author, field, and manage mobile data collection solutions.

How to use it:
Sign up through https://build.getodk.org/ by clicking the link as below:

Sign in

Eﬂu must have an account in order to create forms on CGDK
uild.

1
Username/Email | |

Password |

Forgot your password/

Don't vet have an account?

Tired of logging in? Did you know there is a downloadable version of
00K Bulld available? Simply save your forms to file from here using
the File menu and you can open them there. Follow the instructions
hére to run Build on your machine with ~docker-compose

Sign in Cancel
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Enter the name of the form as below:

Untithed Form ae. P BN Wew b

Click on the question type you would want to add e.g. Text, Numeric, Date/Time etc.

Create App User X

This user will not have access to any Forms at first. You will be able to assign Forms after
the user is created.

Display name *

Create

An interface will appear where you enter the Label, name Hint among others as below.

Uit B e - BN e W g 1 T, e

ot sl

R e
[y

T e S M e Gp—— — -

After you have completed the design, you will need to export the design as; Export to XML or
Export to XLSForm as shown below.

.“& mﬁgtﬁ'ﬁ;wlz Responsible Artificial Intelligence For Agriculture | 5§71
 m=@=m | FOR And Food Systems Training Manual
- “94¥/ DEVELOPMENT

AFRICA



Note
Navigate to ODK Website and click on the project name as below:

Projects [CXaE

Surveys - Test Mede (archivied) 3

This will navigate you to project forms as below. Click on New.

Forms

A popup will appear where you will upload your exported XML or XLSFORM as shown below

Ta create a Form, upload an XForms XML file or an XLS5Form Excel file. If you don't already have
one, there are tools available to help you design your Ferm.

If you have media, you will be able to upload that on the next page, after the Form has been created.

DCrop a file here, or m to upload.

After a successful upload the form will appear in the list of your form. Please note that this can
only be done by the administrator or project manager role.

Foreit m
L] B Ve el L]
Bee Health » R dopeise
Test survey i W =
You can preview your form and give access to app users who are data collectors.
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ODK MOBILE APPLICATION ACCESS

Download ODK mobile application from google play store.
On your mobile device, search for Odk as shown.

Click on the Application and you will see the below screen.

] obKcCollect v1.28.3

Fill Blank Form

3 i Okt 4] &

Edit Saved Form gwer rtyulop

a =.d 1 gh ] kI

Send Finalized Form )
g 2 ¥ ¢ ¥y b am &

a8
View Sent Form e

Get Blank Form

Delate Saved Form

To enable created App User(s)/Group to access project form click on the 3 dotted icon =
at the top right. You will see a list as shown. 3

Click on Configure via QR code

Configure via QR code
[7] oDKcoll Ao
General Seflings
Fill Bl

Aflrrwn Setlinga

EI'."“' s. Contyure via OF cods
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You will be requested to Allow ODK Collect to take pictures and record video. You will need
to Allow. Navigate to App Users tab within the ODK website (remember when we added App
User(s)/Group)  “PP LSS you will see the App User(s) list we created. We will give them
access by Scanning the QR Code as shown below.

w@- -
Mt K DOPOEE 170y miked Cel m
D Configure via QR
iy, M SOMOGEY 15 iy hloh m
SCAN R CO0K
et Tanu 200NV ODEN Iy e . VY m

Once the QR code has been scanned you will see below Message

Settings imported successfully

Get Blank Form

Delete Saved Form

Project Form list will Appear as shown below. Click on Get Blank Form as shown below

D Get Blank Form = Q Select All Refresh W :

@ SCLAMP activity monitoring

Version: v2.0 ID: SCLAMP_aclivit
y-monitoring_form_version_1.9

Click on the project form and the questionnaires will show on your mobile device screen as
below.

[7] sctaMpac. B W

Survey Comments on submitting
data

1) This form includes several templates, each
focusing on a specific output of the project.

2) Implementing partners should focus on
those templates that related to the work they
implement.

3) The changes done on any template are
reflected in real time and the templates are
immediately updated.

4) Each activity should have a GPS reading of

the location.
. e . ) ARTIFICIAL
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Swipe to left to navigate through different questions/survey as you fill them. Once you have
finished collecting data. Click on Save Form and exit as shown below.

You are at the end of SCLAMP
activity monitoring.
Name this form
SCLAMP activity monitoring
& Mark form as finalized

Save Form and Exit

You can Edit Saved Form by clicking on Edit Saved Form (1) once you have
completed filling the form, click on Send Finalized Form Send Finalized Form (1)

you will see the list of Saved Forms as below. Check all the forms you would like to send and

click on Send Selected Clese Al T Seleatad as below.

B .l

[[] sendFinalize. = Q i

I7] sendFinalize. = & ¢

SELAMP actity meosnibormg !
Far it B & 7000 a o STLAME® aetivily rmonilonng

Cwar A T Geiedjed
Serec AN
You can also View Sent Form by clicking on View Sent Form
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Introduction to REDCap

REDCap is a secure web application for building and managing online surveys and databases.
REDCapis given to institution which are the consortium, a vast support network of collaborators
composed of thousands of active institutional partners in over one hundred countries who
utilize and support their own individual REDCap systems.

-
o @E &
& @ i
€0 4l b 2 mﬁ
S\ﬂ@g &,@ { ;ifé%wrﬁ ® ]
F L o gt
@ R 3 e = =
m@aﬁm §W o ke @ s
i
e & Tt S
& hd By g "
5 ®
B "1 B8 s
& gy 1 8 @
® & i end A &
) & 3
® ® &0 p =
[ L O
® |
& & b
8
@ CE
= @
@ R 1
8 @ @
e @

Overview of Workflow

Why use REDCap?

@ Secure - Provides full user authentication (log-on/password), customizable user rights
restrictions, real-time data validation, centralized & secure data storage, data de —
identification options, and a full audit trail.

Web-based — One can enter data or build their database from anywhere in the world
over a secure web connection with authentication and data logging.

Fast — Quick project start —up digital forms can be implemented without the need for
a programmer. Concept to production-level database is possible in less than one day.
Easy — Intuitive user interface and workflow, readily available online training materials,
and assistance from the Centre for Health Insights (CHI) make it easy to get started.
Fully customizable — You are in total control of shaping your database.

Autonomous utilization — Research groups have complete autonomy and control to
add new users and set several levels of specific user rights.

Data export — Seamless data downloads to common statistical packages (including
SPSS, SAS, Stata, and to the .csv (comma separated values) format, the most common
import and export format for spreadsheets and databases.

Data import — Data import capability through Microsoft Excel but has to confirm to
data dictionary

Advanced features — File uploading, auto — validation, branching logic, calculated
fields, signature, Dynamic Query (SQL) and more.

. . . . ARTIFICIAL
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REDCap Workflow

Design Data Forms

Study Design Create Project (Instruments)

Archive Mode

Delete Project [ s el o Archive Project or Delete

Study Design: Before beginning a REDCap project, you should formulate a general study
design. Example: Who or what are you planning to study? What kind of data are you measuring?

Request New Project: Upon request to REDCap administrator, a project is created within
REDCap. Design Data Forms: To effectively collect and order your data, you must first design
the data collection forms to do so. This step is the highlight feature of REDCap: immensely
customizable, expandable, fluid data forms.

Testing: You should test data collection forms to verify all needed data are collected correctly
before REDCap administrator to production mode.

Deployment: Once your study enters Production Mode, you may enter, review, and analyse
real data. In Production Mode, it is more difficult and riskier to make major changes to your
data entry forms, which is why thorough testing is strongly encouraged.

Draft Mode: If you enter production and find that you do need to modify an element of your
data entry forms, you may enter Draft Mode and submit changes to be approved by a REDCap
Administrator. Data activities can continue during this mode.

Inactive Mode: No data entry or update may take place in this mode, although you may view
and analyse data. You can initiate this mode if you want to ensure that no new data entry will
occur, but you would still like to access all your data easily.

Archived Mode: If you have completed data analysis, moved your project to indefinite hiatus,
or simply decided you no longer wish to use it, you may move the project to archived status
as an alternative to full deletion. Archived projects incur fee as well. You can un-archive your
project at any time.
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REDCap Terminology

Arms: groups of events. You may want to employ multiple arms when using different treatment
groups (control, experimental) or conducting a multi-site study, for instance.

Branching Logic: may be employed when fields/questions need to be hidden for data entry
under certain conditions. For instance, you may want to hide the question “How many hours
per week do you watch TV?” until a “Yes” answer is checked for a previous question, “Do you
watch TV?”

Data Collection Instrument: a form created to capture data. This term is essentially
interchangeable with “data entry form.”

Data Dictionary: a specifically formatted .csv spreadsheet containing the metadata used to
construct data collection instruments and fields.

“Development” vs. “Production” Modes: study status modes. In Development Mode,
you are still working through the design of your data forms and testing them with mock data;
you may make any changes to the forms at any time. In Production Mode, you have deployed
your forms and you are collecting real data; changes to your forms are more difficult to
implement once you have launched into Production Mode.

Field: a singular data entry, such as age or height.

Form Status: status of the record’s data form completeness, denoted with a color; red —
incomplete. yellow — unverified; green — complete.

Logging: the audit trail of modification occurrences in the project.

Record: the set of information for a unique participant or subject. Each record is composed
of a number of fields (pieces of data), which can be spread across multiple forms (instruments)
per record. Record ID: a unique key that can identify each record in the database. (You may
label this differently in your project, but the ID must remain the first field in the first data form.)
User Rights: the customized privileges that research team members have in terms of data form
modification, data entry, and data access. P.l.s may create “Roles” for groups of team members
to ensure consistency in specified user rights.

Variable Name: the name of the variable that is stored in the REDCap database (not visible
during data entry).

‘ REDCap WEBSITE J

Begin your Project.

Signing into REDCap for the first time. If not registered, contact your REDCAp administrator.
The first time you log in to https://redcap.icipe.org/ with username: aidafs.training and
password: Aidafs.training123
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REDCap’

Log In

Please log in with your user name and password. If you are having trouble logging in, please contact REDCap@icipe.

Username:

Password:

Login Eorgot your passeond?
If you have forgotten your password, click on Forgot your password? this will navigate you to
page below

REDCap Password Recovery

You may use this page to reset your REDCap password. You must first provide your REDCap username, and once it is verified as an authentic
REDCap account, you will then need to answer 3 security question that you have previously set for yourself. If you answer the security
question correctly, an email will be sent to you containing a link allowing you to reset your password and then log in to your account.

Username:

Verify username

An email will be sent to the email address you registered.

Initial Project Set-Up

Log into REDCap (https://redcap.icipe.org/) using your username and Password, after
successful login, you can start creating new projects as REDCap administrator authorization,
however if you are assigned to a project you will be able to view the projects that you are
assigned as below.

Listed below are the REDCap projects to which you currently have dccess. Click the project title to openthe  Dashboard pages:

project. Read mare To review which users still have access 1o your projects, visit the User Access ﬂm}w
Dashboard. Spgozor Dazhbogrd (1 uzers)
My Projects B Crganize || BmCollspse All | by t x | & |
Project Titke PID Records Fields Instrumemnts  Type  Stotus
Ocourrgnce and diversity of ticks and tick-borne I00noses 26 160 292 B = F
CATTLE-TARGETED PROJECT RAPID HOUSEHOLD MAPRING &7 2604 38 ¥ fae = *
SCLAMP project ] &8 0 4 vy = *
HEALTHYNSECT 8z 25 122 &tee E e
symbio-field data g9 5 19 14 = >~
HEALTHYMSECT _GHANA 102 5 209 17 form = P
HEALTHYMSECT _KENYA 103 5 125 &t = >
Healthynsect_Uganda_Final 104 27 242 18 for = Ve
Symbio-vector-household-mapping 106 o127 134 LN L e
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Designing Data Tools Online designer

Overview
Design your data collection instruments & enable your surveys

Add or edit fields on your data collection instruments [survey and forms). This may be done by

either using the Online Designer (online method) or by uploading a Data Dictionary {offline

methad). You may then enable your instruments to be used as surveys in the Online Designer.
I'm dane! Quick links: Download PDE of all instruments OR Download the current Data Dictionary

10to | T Online Designer | or | [8] Data Dictionary | Explore the | [ REDCap Shared Library
Have you checked the Check For ldentifiers page to ensure all identifier fields have been tagged?
TG BT, (3] Smsrt Varisble:s |~ Piping ll @ Action Tags

The Online Designer is the primary tool with which you will design your data forms. Assuming
that you started with an empty project (started without using a template), you will see one
default form already present in your Online Designer, entitled “My First Instrument.”

You may rename this form by clicking the “Rename” button on the right. To begin editing, click
on the instrument name.

M Project Home = Project Setup = online Designer | & Data Dictionary

BN Craate tRapihor of initrumeenty 4 VIDECE Homi g0 ugethis pags

EAI&08 11 V1am

Thie Online Desigrier wall allow you to make project modifi cazions to flelds and data collection instruments very easily using only your
weln browser. NOTE: While in development status, all fleld changes will take effect immediately in real ome

Add new Instroment:
Survey sptions:
& Creat a ew instrumnent from scratc
Data Collection IE Survey Queue || f Sudwey Lopn e

Instruments . & import | & new instrument from the official BEDCap Shared Library &

Survey Motfications
& Lpioad | nsprument ZIP file from another prejecvuser or gxtarngl ibeaneg 44
Instrument name Fields "[I.EF Eﬂ::r!::?‘“ Imstrumaent actians  Sunvey-related options
My First Instrument 5 g -] Chogwe sooen @ Jurvey Stting || = AuTomsted nitationd

By default, your first form will have only one field, entitled “Record ID.” This indicates the
unique record/participant identifier and must be preserved. You may change the name of
the field by clicking the Edit icon (the yellow pencil). However, whatever you decide to call it
(“Participant ID,” “Study ID,” etc.), its purpose as a unique identifier must remain the same.

This field does not need to be repeated for any other data forms throughout the project; this
is the only place you will need to be concerned with it.
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M Project Home = Project Setup ™. Online Designer @ Data Dictionary
BN Create tnapshot of insTuments & VIDED: How to use this page

Thit medule will allow you to create new data collection Nstruments/surveys or edit axisting onex. Changes may be made by either
using the Online Designer or Upload Data Dictionary (32 tabs abowe). in which you may use either method or both, The Online
Designer may help you get some inmal feldsforms bullt guickly or to make quick edits, but using the Data Dictionary file may be more
halpful f you will be adding a large number of fields for this project.

This page allows you oo build and cuttomize your data collection instrumants one feld at a ume. You may add new flelds or edic
@xisting ones, Mew falds fmay be added Lly I."If‘kl(l_s the Add Field burtons, You can bEKil‘! wditi Mg an uxl"l’.ll!'qg fiwld by c Irf_klﬂg_ o the -
Edit icon. If you decide that you do not want to keep a field, you can simply delete it by clicking on the 3 Delate icon. To rearder the
fields. simply drag and drop a field to a different positon within the form below NOTE: While in development status, all field changes
will take effect immediately in real time. Are you using Action Tags yet? If not l[eam abput Action Tags here

@ Return ta list ef INStruments

Current insorurment: M,l' First Instrument Proview Instrument

Woriaile recerd_id

Rucord 1D

Add Fiela | | Add satrix of Fietds |

You may click the “Preview Instrument” button to preview what your form will look like during
actual data entry. Calculated fields and branching logic will not work in this preview; practice

data must be entered in records in order to test those particular functionalities. Adding a new
field

To create a new data field, click the “Add Field” button. There are twelve types of fields you
may choose from. Our example in this section will use the “Text Box” field type (essentially a
“short answer” field), one of the most common field types in REDCap data entry. The general
“new field” addition process is very similar across field types — however, other types may have
additional features or nuances associated with them, which is discussed in detail in the Field
types section.

Edit Field *

You may add a new project flield to this data collection Instrument by completing the fields below and clicking the Save
button at the bottom. When yvou add a new field, it will be added to the form on thiz page. For an overview of the
different field types available. you may view the 2 Feld Types video [4 min).

Fleld Type: TextBox(Short Text Number, Date/Time, ...) v

Fiuld Labul
First Name Variable Name (utiiized in iagic, cales, anad exporms
first_name E:ﬁh‘::;;:;-;:»c:s
ctrers numbBers and UNGErsoores Frekd Labsel”
Valldation? (apnionsl) o MNOA® oo -
Action Tags / Field Annetation (opuonaly ot
Enable secarching within a biomedical ontology  #
enrm abour or yung Field Annotation choose ontelofy to search -
Raequired?™ * MNo Yes
Identifier? No ® Yes
Does the Reld contain derdifying mformation (&.0.. natne, SSM, sddress)
Custom Alignmeant  Right / Vertical (RV) b
an tha position of the Reld on the pade
Field Note (opnonal)
Save Cancel
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If you are designing a survey, the Field Label will generally be a question, such as “First Name?”
If you are designing a research data entry form, your Field Label may look more like a standard
label, such as “Baseline heart rate:”.

The Variable Name is used by REDCap to store the data. We strongly advise against enabling
auto—naming for variables (the checkbox to the right of the Variable Name field). You generally
want to keep variable names short but somewhat descriptive, so that if you need to export your
data, you will be able to recognize key variables. For instance, “Q1” is not a very descriptive
variable name, and is not advised for most situations. “Height” is a good variable name, but
“height_in"” or “height_cm” is even better, because you are reiterating your measurement unit
within the variable name, which is a good practice.

Validation is an extended option which is discussed in detail in the Data validation section.
The Required option, by default, is set to “no.” If changed to “yes,” it will require an answer
before a data form can be saved (or before a survey can be submitted, depending on your
study set — up). The Identifier option should be marked whenever a field asks for one of the 18
HIPAA identifiers. When you export or view deidentified data, the fields that were marked as
identifiers will be omitted.

Concise list of the 18 HIPAA identifiers is listed below, but for an official list and supporting
details, see Box 2 on this page from the CDC website:
http://www.cdc.gov/mmwr/preview/mmwrhtml/m2e411al.htm

The Custom Alignment option changes how the question (and answers, if the field is a multiple-
choice option) appears in the data entry screen. We don’t recommend adjusting this unless
there is an aesthetic need to do so, but you may play around with the functionality as you
explore REDCap’s features.

The Field Note option displays a side — note in small text beneath the text entry field (or
multiple- choice options) on the data entry screen. It is useful for designating units or clarifying
a manner in which the question should be answered (e.g. “Mark all that apply”).

The result of the field creation in this example looks like this:

First Name

[TIPS AND TRICKS]:

Ml Generally, it is acceptable to have REDCap provide the automated coded values for your multiple-
choice options, but there may be instances in which you should manually enter or change the coded
values. For instance, let’s say you are writing a survey question inquiring about the frequency of
a participant’s consumption of fast food, and let’s say you have decided your choices are “Never,”
“Once per month or less,” “Two to five times per month,” and “More than once a week.” Since this
is a scale with an absolute zero, coding “Never” as 0 and moving upward from there (rather than
beginning at 1) is a wise decision.

i !f you have many forms, it can be helpful to add a prefix to your field variable names that indicates
which form they are on. For instance, a variable representing age in years on your Demographics
form might be labeled “dm_age_yrs.”

g We strongly advise against numbering your fields within the field label (e.g. “1. How old are you?").
Any branching logic or future decisions to move/delete fields will drop or mix numbers, causing
unnecessary work later. The REDCap survey option features auto —numbering and custom numbering
abilities, which should be used instead (toward the end of project design).
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Field types

There are fourteen types of fields you may choose from:

Text Box, Notes Box, Calculated Field, Multiple Choice —Drop — down List, Multiple Choice —
Radio Buttons, Checkboxes, Yes— No, True — False, Signature, Slider/Visual Analog Scale, File
Upload, Descriptive Text, Begin New Section and Dynamic Query (SQL).

n Text Box: a single — line text box for text and numbers. The example in the Adding a
new field section is a text box.

First Name

E Notes Box: a large text box for a large amount of text. This is convenient for long
descriptions and “Additional Comments” boxes.

Commaeanta

Calculated Field: a field which performs real —time calculations based on the entries in
other fields. The syntax for complicated calculations can be intricate, but REDCap will alert you
to any syntax errors, and will refuse to attempt calculations until they are resolved, preventing
data errors. Variable names are referred to in [brackets] in the written calculation equation.

Calculation Equation
round(([weight]*10000)/(([height])*{2]1.1)

':|gar caboulahion

In this example, weight and height are two variables from previous questions being utilized to
calculate Body Mass Index (BMI). Clicking the “How do | format the equation?” hyperlink will
open a dialog box describing some of the nuances and specifications of the calculation syntax,
such as the rounding function used in this example.

Height {cm) 150
Weight (kilograme) 69
BMI 27 View equation
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In data entry, it is impossible to directly edit the value of a calculated field (hence the red text).
This ensures the integrity of the calculation procedure.

B Multiple Choice — Drop—down List: a drop—down menu with options. Only one
option can be selected. This can help save space on a data form if there are
many different choices to display.

n Multiple Choice — Drop—down List: a drop—down menu with options. Only one
option can be selected.
This can help save space on a data form if there are many different choices to display.

Branching Logic

If you would like for certain questions to appear only under certain conditions, you may employ
the REDCap technique “branching logic” to do so. The easiest way to demonstrate branching
logic is by walking through an example. Let’s say you are working in your Online Designer, and
you are concerned with these two questions:

™ @- X Vanatle future_interen

Yes, plaasal

Mo, | would never nead data collection or survay tools
Mo. | have a different data collection or survey tool that |

Da you have any interest in learning to use REDCap lor future
projects that require data collection or surveys?

prafer
resat
Add Figld Aga Matrix of Figloy |
T T R Vanabie which_tool
VWhat data collection or survey tool do you use?
Add Field | Add Matrix of Fields |

You only want that second question to appear if the participant selects “No, | have a different
data collection or survey tool that | prefer” Otherwise, the question does not make much
sense in context. Because the appearance of the second question (the variable “which_tool”)
is dependent on the answer to the first question (the variable “future_interest”), we call
future_interest the parent (or independent) question and which_tool the child (or dependent)
question.

To begin defining your branching logic, click the branching logic icon (the green arrows) on the
child question. The Branching Logic dialog box will appear. You may use either the Advanced
Branching Logic Syntax box or the Drag—N—Drop Logic Builder box.

For most branching logic uses, the Drag-N-Drop Logic Builder will be sufficient. We do not
recommend using the Advanced Syntax box if you have no experience with computer science
or programming syntax. If you have a question which you think may require the Advanced
Syntax box, please feel free to contact us for assistance or review of the coding.
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Choose method below for the (ollowing field: which_tool - What data collection or survey fool do you use?

Advanced Branching Logic Syntax

OR -

- Drag-N-Drop Logic Builder

Field choices from other fields

L"qu:.'lﬂ a choice "J‘.‘i_&'-'\_-l lo bax on right)
hear_from = [ have haard it talked about on
the news or intérnat (=)

haar_from = Other (5)

other_sxplain = (define critena)
future_interast = Yes, pleasa! (1)
future_intersst = Mo, I would never nead
data collection or survey t... (0)
future_interast = Mo, I have a different data
collection or survey t... (2)

i

AT

Drag
and
Drop

1 oF . Ll (i1 -V}

Show the field ONLY if...
= ALL below are true
ANY below are true

| future_interest = No, I bave a different data

collection or survey t... {2) X

Simply drag and drop the appropriate conditions for appearance of the child question, being
sure to specify whether you want ANY or ALL of the conditions to be true in order for the child

guestion to appear.

Remember, branching logic is only employed on the child question. Since we want our first
guestion to remain static regardless of any other values on the page, we leave it alone.

Implementation:

Survey appearance before choosing any option (or with a non-target option selected):

Do you have any interest in learning to use REDCap for future

projects that require data collection or surveys?

* mull piovide valus

H you would like, you may enter your e.maill address here, and

we can send you information about getting started with
REDCap.

Yes, please!

Mo, | would never need data collection or survey

tools

Mo, | have 3 gifferent data collection or survey tool

that | prefer

Survey appearance after choosing the logic—dependent option:

Do you have any interest in learning 1o use REDCap for future

projects that require data collection or surveys?

s prEvide value

What data collection or survey tool do you use?

If you would like, you may enter your e-mail address here, and

we can send you information about getting started with

REDCap.
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Mo, | have a different data collection ar survey tool

reset

reset
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[TIPS AND TRICKS]:

il Be sure to thoroughly test any use of branching logic with practice records to ensure
that your fields/questions are being displayed exactly as you want them. Recall that the
“Preview Instrument” function in the Online Designer will not test branching logic; only
actual practice records can do this.

M Try not to include too many conditions in your branching logic. Overuse of branching
logic can lead to a higher chance of errors.

o

Adding a matrix of fields

For some data forms and surveys, the same set of answers may be used for many questions
in a row, such as scales indicating frequency or agreement. To fully grasp the “matrix of fields”
concept, it may be easier to view an example of a finished implementation before delving into
the specifics of the set—up:

Please indicate the extent to which you agree or disagres with the lollowing statements.
Neither agree Strongly
Strongly agree Agree nor disagreée Disagree disagree
VWhat the instructor expected of me
was clear and fair. raset
The instructor was available to the
students. reset
The course was appropriately
challenging to me. rasat
The exams reflected the material in
the leciures, coursework, and books. resat
The instructor was weall-prepared,
raiat
The instructor showed respect for
students. resat
The environment was conducive to
learning. razat

Setting up the matrix is essentially writing many questions at once, all of which use the same
set of answers. As such, there is only one section to define column choices, but there are many
field labels, each with their own variable names and requirement statuses. You may add as
many rows as necessary for your matrix.
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Matrix Header Text (optional)
Please indicate the axtent to which you agree or disagree with the following statements
Matrix Rows Erabis aute maming of varabis based upon i Faid Labe?
Each row represenis a different feld wEh &3 own label and varabse name
Variable Name
Field Label wcirscores Required
VWhat the instructor expected of me was clear and fair mitrx_fair x
The instructor was available to the students mirx_svailable x
The course was appropnately challenging to me mirx_challanging x
The exams reflectad the material in the lecturas. coursewark, and book mirx_exams x
The instructor was well-prepared mirx_prepared x
The instructor showed respect for students milrx_respact A
The emdronment was conducive to learning mirg_emdronment x
Ad0anoTes v
Matrix Column Choices Other Matrix Info
Choices [one choice per line) Answer Format:
1, Strongly agree Single Answer (Radio Bultons) *
2. Agree
3 gfs?;:!:g” nor disagree Matrix group name: ONLY ltters, numbers, and underscares
5. Strangly disagree instructor_gvaluation What s a matrox group name?
. How do | manualy code the choicas?

There are two answer formats for matrices of fields: Single Answer (Radio Buttons) and Multiple
Answers (Checkboxes). For most matrices, Single Answer will be the preferred format.

A matrix group name must be provided. Its naming mechanism is similar to the general
variable naming mechanism. The group name itself is basically a coded value which ensures

that no matter what display platform the matrix goes through, all of the rows will be displayed
together in a single matrix.

Race | v
o e e
American IndiansAlaska MNative
Aslan
| Mative Hawaiian or Other Pacific Islander
Black or African American
White
More Than One Race
Linkricwn / Mot Reported
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Multiple Choice — Radio Buttons: a set of radio buttons (round buttons), from which
only one choice can be selected at a time. The “reset” button in the corner removes any
current selection and returns the field to a null (absent) value.

Femnale
Male

Gender

reset

Checkboxes: checkboxes which allow the selection of multiple options if desired.

Lexapro

Celexa
Is patient taking any of the following medicatione? (check all that

Prozac
apply)

Paxil

Zoloft

Yes—No: radio buttons with the options “Yes” and “No.” These values are automatically
coded: “Yes” =1, “No” = 0.

Yes

Hae the patient given birth before? X
o

reset

True—False: radio buttons with the options “True” and “False These
values are automatically coded: “True” = 1, “False” = 0.

"P[ease indicate the truth or falsehood in regard to each statement about yourseifl.

True

| am a homeowner.
False

reset

Signature: Allows a person to draw their signature on a survey or data entry form using
a mouse, pen, or finger (depending on whether using a desktop computer or mobile
device). Once captured, the signature will be displayed as an inline image on the survey
page or data entry form. While this option appears as a "Signature" field type in the
Online Designer, it is specified in the Data Dictionary as a "file" type field with validation
type of "signature". Thus, it is essentially a special type of File Upload field. Note: The
signature image for Signature fields cannot be imported via the API, although they can
be downloaded or deleted via the API using the "Export a File" and "Delete a File" API
methods, respectively.

skenature ) Add signature

Add signature *

Signature
| /ﬂﬂ‘*‘b\r\

Save signature [ESEr
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Slider: visual analogue scale coded as values 0—-100. You may provide labels above the
left, middle, and right sides of the slider.

Very sad Indifferent Very happy

Specify the patient's mood
Changethe sider above 1o 3808 respens

reset

m File Upload: an uploading tool for any associated images or documents that may need
to be attached to individual records.

Please upload the associated document:

m Descriptive Text: text displayed with optional image/file attachment. The file may be
displayed as a clickable (downloadable) link, or (if the file is an image) displayed in—line
with the text.

Balow you will be asked to select the faculty member you are evaluating. if you would like a visual referance to confirm
the name of the faculty member, please click this link for a list of pictures and names.

- ly;lit;rg'-grgnqn’- sheglpng (0,08 ME

m Begin New Section: a field composed of a single line appearing in different color from
the rest of your form, indicating separation. This is largely for aesthetic/organization
purposes. Adding text (to serve as a header) is optional. When deploying a survey, you
have the option to break each section into separate pages, giving these headers a true
separation functionality.

Congent Infermation

! i
Dote subject signed conzent L] | Todey
V¥YY-MM-DD

Upload the patient's consent farm % Upload document

Contact Information

First Name

Lagt Name

Street, City, State, ZIP

m Dynamic SQL Query: A "sql" field allows one to populate a drop-down list on a data
entry form or survey by providing an SQL query ("select" queries only) in the Online
Designer for a field or in the Select Choices column of the Data Dictionary.
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Data Validation

When using the Text Box method of entry, it is best to ensure that the data coming in is the
type of data that you are expecting to see. One method of doing this is by employing the
Validation option in the field creation screen. By utilizing this feature, REDCap will prompt an
error when a field’s entry does not meet certain expectations for data type. There are eleven
basic data types that you can designate via the Validation option: date (3 formats), date time
(6 formats), e—-mail, integer, letters only, MRN, number (5 formats), phone (U.S.), Social
Security Number (U.S.), time (2 formats), and ZIP code (U.S.).

Date: The three different formats you can specify for date are Day-Month-Year, Month-
Day-Year, and Year-Month-Day. Regardless of which type you choose, a small calendar
icon will be visible next to the field in data entry which you can utilize to easily specify a
date in the appropriate format. You can also click the “Today” icon to automatically fill

in the current date.

E Datetime: Datetime can be recorded with or without a “seconds” count. The three
without seconds follow the same formats as the three Date formats (listed above), with
an additional H:M to indicate time (Hours:Minutes). The three that do include seconds
also follow the same three Date formats, with an additional H:M:S to indicate time
(Hours:Minutes:Seconds). Like the Date option, a calendar icon appears next to the field,
and in addition, a clock icon appears. You can also click the “Now” icon to automatically
fill in the current date and time. An example of usage of the calendar/clock dialog box is

below:

14-03-2018 1450

¥ | 2018

0 mMay
Su Mo Tu
3 ] 2
12 121 14
18 ] | ]
20 ] | e
Time 14:50
Hour
Minute
P
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13| 1

17 18

24 25 hod
31

Done
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[TIPS AND TRICKS]:

E-mail: To validate an e—mail address entry, REDCap checks for a singular “@” symbol
and an appropriate e-mail domain ending (such as “.com” or “.edu”). The inclusion of
other special characters that would not be a part of valid e-mail addresses (such as “S”
or “#”) will also prompt a data validation error. This is very widely applicable, however,
if you are expecting e—mail addresses connected to new or uncommon domains, we do
not recommend using this validation option.

Integer: Integers include all of the negative and positive whole numbers, plus zero. This
means that any decimal or fractional values will prompt a validation error, as well as any
values outside the designated minimum—maximum range.

Letters only: This validation type will only accept English alphabetical characters. It will
not accept spaces, numbers, special characters, or accented letters.

Number: This validation type accepts numbers, including decimal values. The five
formats are derived from the number of decimal points you choose to allot: 1, 2, 3, 4, or
unspecified. If you choose to specify several decimal points, an error will be prompted
if that exact number of decimal points is not met. For instance, if you have specified
two decimal points, an entry of “3” or “3.0” would not be accepted — only “3.00” is
considered a valid entry in this case.

ORCID Number: This validation type will only accept sixteen numerical digits separated
by hyphens in the appropriate ORCID format. Example: 0123-4567-8901-2345.

Phone: This validation type will only accept a ten—digit U.S. phone number. Notincluding
a valid U.S. area code will prompt an error. It is fairly lenient regarding the input format
(spaces, nospaces, hyphens, etc.), but it will change your entry to a standardized “(###)
Hi#---H###H” format upon field completion.

Time: This validation type accepts only HH:MM time format. Like the Datetime type, the
clock icon and/or the “Now” icon can be used to assist data entry.

UNMC Cost center: This validation type will accept numerical digits separated by hyphens
in the appropriate UNMC cost center format. Example: 12-34-56-7890

ZIP code: Only five— or nine—digit ZIP codes are accepted. Nine—digit ZIP codes must
include a hyphen separating the first five from the final four, or an error will be prompted.

Ml Many of the data validation types include an option for setting minimum and maximum
expected values. We strongly encourage users to employ this wherever applicable. For
instance, if a field asks for the age of a participant, you may want to set the minimums
and maximums around your study eligibility guidelines, such as 16 to 55. If you do not
have study eligibility rules, it is still a good practice to set relatively reasonable limits,
such as 4 to 120.
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Branching logic

If you would like for certain questions to appear only under certain conditions, you may employ
the REDCap technique “branching logic” to do so. The easiest way to demonstrate branching
logic is by walking through an example. Let’s say you are working in your Online Designer, and
you are concerned with these two questions:

T @K vedetie ntue_interent
Yes, please
Mo, | would never need data collection or survey tools

Mo, | have a different data collection or survey tool that |
prefer

Do you have any interest in learning to use REDCap for future
projects that require data collection or surveys?
reset

Agd Figla Add Matrix of Figlds |

&I R vasabie which_tosl

What data collection or survey tool do you use?

Add Field | Add Matrix of Fields |

You only want that second question to appear if the participant selects “No, | have a different
data collection or survey tool that | prefer.” Otherwise, the question does not make much
sense in context. Because the appearance of the second question (the variable “which tool”)
is dependent on the answer to the first question (the variable “future interest”), we call
future interest the parent (or independent) question and which tool the child (or dependent)
question.

To begin defining your branching logic, click the branching logic icon (the green arrows) -
on the child question. The Branching Logic dialog box will appear. You may use either the
Advanced Branching Logic Syntax box or the Drag—N—Drop Logic Builder box. For most branching
logic uses, the Drag-N-Drop Logic Builder will be sufficient. We do not recommend using the
Advanced Syntax box if you have no experience with computer science or programming syntax.
If you have a question which you think may require the Advanced Syntax box, please feel free
to contact us for assistance or review of the coding.

Choose method below for the following field: which_tool - What data coliection or survey ool do you use?

Advanced Branching Logic Syntax (How do | use the advanced syntax?)

- Drag-N-Drop Logic Builder

Show the field ONLY if...

® ALl below
Field cholces from other fields ALL Delow are true
(drag a choice below l'? box on nght) AMY below are true

hear_from = [ have heard it talked about on 2 future_interest = No, [ have a different data

the news or internet (4) collection or survey t... (2) X

hear_from = Other {5) Drag

other_explain = (define critena) and

Drop

= Yes, please! (1)
o, 1 would never need

future_interest
future_inte

data collection or survey L. (0]
future_interest = No, I have a different data
collection or survey t.. (2)
’ : ) - . I-It' :R'
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Simply drag and drop the appropriate conditions for the appearance of the child question,
being sure to specify whether you want ANY or ALL of the conditions to be true in order for
the child question to appear.

Remember, branching logic is only employed on the child question. Since we want our first
guestion to remain static regardless of any other values on the page, we leave it alone.

Implementation:

Survey appearance before choosing any option (or with a non-target option selected):

Do you have any interestin learning to use REDCap for future Yas, please!

jects that require data collection or surveys?
proe b o Mo, | would never need data collection or survey

* it provide value toals

Mo, | have a different data collection or survey tool
that | prefer

reset

If you would like, you may enter your e-mail address here, and
we can send you information about getting started with
REDCap.

Survey appearance after choosing the logic—dependent option:

Do you have any interest in leaming to use REDCap for future Yes, please!
projects that require data collection or surveys?

Mo, | would never need data collection or sunvey
tools

= Mo, | have a different data collection or survey ool

that | prefer
ragat

¥What data collaction or survey ool do you use?

It you would like, you may @nter your e-mail address here, and
wea can send you information about getting started with
REDCap.

[TIPS AND TRICKS]:

M Be sure to thoroughly test any use of branching logic with practice records to ensure
that your fields/questions are being displayed exactly as you want them. Recall that the
“Preview Instrument” function in the Online Designer will not test branching logic; only
actual practice records can do this.

M Try not to include too many conditions in your branching logic. Overuse of branching
logic can lead to a higher chance of errors.
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Adding a matrix of fields

For some data forms and surveys, the same set of answers may be used for many questions
in a row, such as scales indicating frequency or agreement. To fully grasp the “matrix of fields”
concept, it may be easier to view an example of a finished implementation before delving into
the specifics of the set—up:

Please indicate the extent to which you agree or disagree with the following statements. [
Neither agree Strongly
Strongly agree Agree nor disagree Disagree disagree
What the instructor expected of me
was clear and fair. reset|
The instructor was available to the
students. resat
The course was appropriately
challenging to me. rEEEE
1
The exams reflected the material in
the lectures, coursework, and books. resat
The instructor was well-prepared.
resat|
The instructor showed respect for
students. reset|
The environment was conducive to
learning. reset

Setting up the matrix is essentially writing many questions at once, all of which use the same
set of answers. As such, there is only one section to define column choices, but there are many
field labels, each with their own variable names and requirement statuses. You may add as
many rows as necessary for your matrix.

There are two answer formats for matrices of fields: Single Answer (Radio Buttons) and Multiple
Answers (Checkboxes). For most matrices, Single Answer will be the preferred format.

A matrix group name must be provided. Its naming mechanism is like the general variable
naming mechanism. The group name itself is basically a coded value which ensures that no
matter what display platform the matrix goes through; all the rows will be displayed together
in a single matrix.
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Matrix Header Text (optional)

Please indicate the extent to which you agree or disagree with the following statements

Matrix Rows Erabia pto namng of varabia based upon Ty Fedd Labe
Each row represents a gifferent fiekd with Es own label and varabie name
Variable Name

Field Label T Required?”
What the instructor axpected of me was clear and fair mtrx_fair x
The instructor was available to the students mtrx_available x
The course was appropaately challenging to me mirx_challenging x
The exams reflected the materal in the lectures, coursework, and book mir_exams x
The instructor was weall-preparad mirx_prepared x
The instructor showed respact for students mitr_raspact o
The emironment was conducive to leaming. mind_emaronment E
R SORETPW,

Matrix Column Choices Other Matrix Info

Choices (one choice per ling) Answer Format:

1, Strongly agree Single Answer (Radio Buttons) ¥

2 Agree

3, Nukhsr agrae nor (sagres Matrix group name: OHLY keftars, nuen

4. Disagree : sl

5. Strongly disagres instructer_evaluation Whal bs & ma

How do | manualy code the choces?

Practice Records

An important part of any project, big or small, is the testing phase. Whether you are using
surveys or traditional data entry, REDCap allows you to create practice records to test the full
functionalities of your forms. This is especially crucial for testing branching logic, calculated
fields, and survey appearance (if applicable). For more information about practice records for
surveys, see the Survey—based studies section.

& Logged i I = Add / Edit Racords
B Loy it
] My Prajecs o @ Contred Center You may wiew An existing record/réspande by telecting it from the drop-dovwn hits balow To eréate & néw recordiretponse. click the
# Froject Home gl
= Projoct Satup
Peapece semune Bevelepenent Tossd recordy: 3
Dota Cobection Egitinsgraments |~
= : Choote an weisting Study 1D Arm i DrugA v ~ gele reogrd - ¥
H7 Manage Survey PATICpants
& ;-_,_ .r-'.=-'-'. .__I 'f'-‘,'.:-':'.l. q E..'. -f.-:---u Add niew recand fer the arm felected abave
[T Aecord Status Dashboard Daca Search
Wiy ga1a roll eTDas 15aTes o all ey
Tt hedd e Racords € Choaie o feld te search All Felds B
r.l-....'. Wt P COTHE B B OO VA BAIRLIRg e bt oo ekl L
Applications - Zfearch quary
% Calendar .
e Data Exports, Reports. and Suaes
=s Data Impor Tao!
.| Data Comparisan Tool
|= Legzing
Figld Comment Log () NOTICE:
File Repositary Thit project iz curmently m Devalopment status, Real deta should NOT bo entered until the
& ussrsighes and gk DAGE praject had Been maved to Production Eatus.
f Record Locking Custemizaton
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Once you are in the main “Add/Edit Records” page, you may choose an existing record to
edit, create a new record by typing in a new Record ID, or search for a particular record by a
field value (for instance, using the search field “Name” and typing “Jane Doe” into the search
query). If you are employing multiple Arms in your study, the first two options sort the records
into groups by Arm. To search for a record whose Arm you are not certain of, using the Data
Search option is best.

[ Record Home Page
= Record "4" iv @ new Study ID. To create the record and begin entering data for € click any gray status icon below

The grid below displays the ferm-by-form progress of data entered for the

currently selected record. You may click on the colored status icons to
access that formyevent If you wish, you may modify the events below by
navigating to the Define My Events page,

Legend for statun icons:
@ Incomplete Incomplete jno data saved)] (7

Unwerified (5 Partial Survey Response

@ Complete & Completed Survey Response

MNEW Study 10 4

Arml: Drug A

Done Visit Doge Vieit Dore Vigit Final
Enroliment 1 1 2 2 3 3 winit

Data Collection Instrument
My First Instrument
Contact info
Baseline Data
Wisit Lab Data
Patient Morale Questionnaire
Visit Blood Workup
visit Observed Behavior
Completion Data

Completion Project Questionnaire

If your study is not employing multiple Events (i.e., if it is not a longitudinal study), your first
data entry form will appear immediately, ready for data input. If your study does employ
multiple Events, you will see a screen similar to the one above. Records are edited one Event
at a time; clicking on the first form of an Event and filling it out will lead you through the
forms assigned to that specific Event and then return you to this screen. To learn more about
longitudinal studies and Events, see the Longitudinal studies section.

Complete?

Incomplete ¥
Lock thie record for this form?
Iftocked, no user will beabletaedit this record on this form until somegne with Lock/Unlock Lock
privileges unlacks it,
Save & ExitForm f§ Saved.. «
. Save & Stay
= Cancel --
Save & Exit Record
Save & Go To Next Record

Delete data for THIS s wvursserny-
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At the bottom of your data entry form, you have the option to mark the form as Incomplete,
Unverified,or Complete. Incomplete forms will display a red icon, which is the default status for
all forms in a new record; the yellow icon indicates Unverified, and green indicates Complete.

Clicking “Save and Stay” will save your progress and keep you on the current page. Clicking
“Save and goto Next Form” will save all data and take you immediately to the next form for
that record. Clicking “SaveRecord” will save all data and return you to the “Add/Edit Records”
main page. You may also lock forms for a record to prevent other users from editing existing
information.

The most important thing to remember about practice records is that they are intended for
practice. This means that no real data should ever be entered into REDCap while your study
is still in Development mode. Real data entry will occur once you deploy your project into
Production mode, where your forms are finalized and data is more securely protected.

Importing data\

If you are conducting a study for which you already have some partial data, or if you are simply
importing data from an additional source, using the Data Import Tool is one of the easiest ways
to accomplish this task. First, you will be prompted to download one of two .CSV templates:
one arranging separate records into rows, and another into columns. Whichever you choose
may depend on how your other data is already arranged, and/or whichever you aesthetically
prefer.

Once you have downloaded the template, use a program (generally Excel) to fill in the records,
ensuring that the correct variables are slotted into the correct places. Then, on the same Data
Import application page, you may re—upload the .CSV file and import your new data records.

NOTE: This section deals with importing data records into your project. For more information
on importing your data dictionary (i.e. your data forms), see the Data Dictionary section.

[TIPS AND TRICKS]:

Ml For ease of data transfer, ensure that the order of the variables is the same on both
your external source and your REDCap data forms.
—

Exporting data

When accessing the Data Export Tool, you can either choose the “Simple Data Export” or
“Advanced DataExport” option. If you only want to export certain fields or forms, or if you
want to de— identify the data before exporting, select “Advanced Data Export.” If you wish to
export all of the data you have access to,“Simple Data Export” is the best route.

Exporting your data “Raw” will export coded values. For instance, in a yes/no field type, data
coded in that column will either be “1” or “0” — not “yes” or “no.” In addition, field titles will
be the coded versions of the variable names, rather than the field labels. The “Labeled” data
option is precisely the opposite — exporting clear, labeled versions rather than coded values.
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For efficiency and compatibility with statistical analysis tools, we often recommend exporting
raw values. The Data Export Tool is compatible with many analysis programs: Excel, SPSS, SAS,
R, and Stata.

[TIPS AND TRICKS]:

M Exporting data to programs other than Excel produce syntax files, which are not
always the easiest to deal with. Often, exporting to .CSV and then using your preferred
statistical analysis program to import the .CSV is the ideal option. If you do choose this
option, to ensure you are getting the data precisely the way you want it, be sure to
download one of the .CSV files listed next to “Excel”rather than the one listed next to
your program of choice.

(3 Data Export Tool
+ Data export was successill
YOur 1643 Rave 4N Cradttd 303 JUIOMIBCINY $3veE WITHin e Filé ReposA00y $4000 oI TS project You may cick the iKons
Selow 10 reieve e Bles Neces sary for IMporing G323 In0 your preferred CIta Vewing Of analysis PICKISe. ARer CACKN) e
Konds) on the right choose SAVE and specaly the desired localicn o0 your compuier when promgled in crder 0 download each
114 10 your COMELUter. RememBer hal the Sles may Contain CONSS4nBl Information and should hus B4 protected
@ RETURN TO PREVIOUS PAGE |
| | seress
I Syntax & Data
Microsoft Excel
x You may donnload the survey results in CSV (comma-separated) format, which can Ew Eﬁ
hwnuchwawm.déwmwdmmruth (V] ()
ders and angwer Ladels o Just mth the answer codes (i.e. ram data). Labels Raw
NOTE: If you are using 8 version of Nicrosoft Excel prioe to Excel 2007, due to W Sand die?
Imtations the data mill oaly be read to 255 columas when opened.
SPSS Statistical Analysis Software A
Wwwma:uﬂmwm»ammnﬁ soss 2
double-chck ¢n the Pathway Magper (Lbat) file, mhich willl run quacidy and invisably. (1f < <
YOU 8@ ASL USAY & WIndows S0erabng System, such 33 Mas of Linux, pledie s¢¢ the
Addticnal [nstructions.) Now double-chcic on the *.sps file, which will open SPSS.
When the fie is ioaded and dsplayed, choose Rune+>All from the Lo meny cotens. Y.
This acton will launch the scnpt that will automatically read in ol dats and mangulate 5
data fields with Ladels, cpton values, etc. v
Agdgony Pairecrony
| @ Send tie®
SAS Statistical Software
SSﬁ Instructions: Oonanlosd and save all 3 fies on the ripht to a common locatien. firse, SAS ?ﬁi‘
doudle-chck cn the Pathnay Magper (.bat) fle, mhich will run quicidy and invisibly. (If (THNT]
YOuU 8re net Usn) 8 Windows coerabing system, such 85 Mac or Lnux, plesse tee the
ASSDonn! [nstructions.) Now Souble-cheic on the .53 fie, mhich mill open SAS. When
the fia is loaded and daplayed, choose Run (0r Run-->Submut) from the top many oo
opbions. This acten will launch the scnpt that wil avtomatically read n ol data and A
manipulate dats fialds wah labels, option velues, etc. v
AdQbosal eakuciony
w Sang aig™
R Statistical Software
@ Instructions: Use command read.cov({enamae’) to read in data file. R !‘ﬁ"
v v
—-HQI‘IJ‘
STATA Analysis and Statistical Software
BEIEIE]  instructions: Oomnioad both files to comman K<ation and double-chek on *.do fle. sma  fA
Thg acton will launch the scnpt that will automatically read n o dats and mangulate | (V] <
data frelds with ladels, cptien valves, etc. ,
Sand Sie®
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REDCap Mobile Application

REDCap mobile app allows for offline data collection for your REDCap projects. You can create
your project in REDCap, securely download your project to the REDCap mobile app on your
iPad or iPhone, collect data on the device (with or without an Internet connection), and then
securely send your data back to your project on a REDCap website.

Multi-user interface with secure login that allows each user account to collect data for
multiple REDCap projects in the app.

In addition to text and structured data, you can store and transmit photos, videos,
signatures, and audio to REDCap.

When collecting data in the app from a participant, for security purposes you can easily
restrict access to the rest of the app as they enter their data.

All user activity in the app is logged for audit purposes. The full logging history can be
sent to your project on the REDCap website.

Downloading a Project

New project creation is not possible in the REDCap Mobile App itself. The app’s purpose is to
collect data offline that will later be added to an existing project in the web based REDCap
application. In order to do so, a copy of the project’s data collection instruments must be
reconfigured in the REDCap Mobile App.

Admin interface

With the specially created password, the admin user can log in. This will result in accessing a
special interface that enables the admin to do just about everything in the app but collect data.
This allows projects the ability to separate data collection from app administration through
user rights management. Or if full access is desired for users, then full rights can be given, and
the admin interface need not be used - which is the default.

An admin can add users and customize user rights. User passwords can be reset here. When a
user is created, full rights are automatically given. The admin (and only the admin) can revoke
rights. If all rights are revoked, the user can only collect data for new records. This allows a sort
of user management for projects depending on the trust and the ability of the data collector.

Projects can be managed by the admin interface for each user. One can set up a mobile app
project. One can also send any data for a project. Data can be dumped to the Mobile App File
Repository on REDCap, logs can be sent, and projects can be refreshed. Everything but data
collection is possible through this interface.
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REDCap
aataie Apis
Who is REDCap Mobile

App's Audienca?

Create New App
User
Why cnoate two usonsT
o3
Create Admin

Admin Usarmana:
T

B-digit Admin PIN:

="

Re-enter B-digit Admin

T

[ Re=enter Sl Admine

| PIN:

Create Data Collector

First Usamame:;
B-digit PIN:

Re-enter 6-digit PIN:

User Responsibilities

REDCap

Who is REDCap Mobile
App's Audienca?
o

The REDCap Mobile App is
desgned 10 be dewninaced and
used by data cofloctors Tor
progects. i ks not intended for
usE by partcipants on Bhar aam
deaces. The mobile dewvics is
infendad 10 be waed by the data
coflecion and parfaps handed
to the participant to fill out a
form or multiple Torms. The data
coflactor should ba the one
resgponsinls jor the device and
for the app.

REDCap Administrator (Project Creator):
e Create and design the REDCap project.
e Grant mobile rights access to the appropriate REDCap users.

REDCap User:

P AT SRR o o R p—

Mooia App, REDCap masst be
Inatalied on your nstitution's
sarver and must be at version
5.5.0 o highes, The AEDCap
Maobila App s dasignod 15 1t th
foligwing Sconamnos;

 cp s,

\-vc_}té‘%%}anf Infemet access

y \.T!TES Aaln o be Colpetsd
\Lia]

woic Intarred

I reobibe chirvices e deginsd for
use in AEDCap dada collaction,
and it WiFi or collular Internet is
amply available, then It is
suggested to use the REDCap
maobie wab view that s
mvadabie on the REDC e asrver,
which providés redl-lime accéss

Aoy ciata.

THa0 e P

—
Wiy Craatn two usersT

[
The REDCap Mobla App uses
an Admin account to manags

| the socounts of its datn
| coboctoms. Tha Admin sccount

grants app function rights for

| data collecton which aliows

| thom to sol up/remaows prjects.
| send datn, delete records,

; wirw/ iy oxisting rocoads,

and resel passwords. The

| Admin account can also

| pearfarm all of these functions

| with the exoeption of collecting

; data. Dala collpctors”

| passwords con be recoversd via
| the Adrmin account, but the

| Admin account password

| cannot be resel, So pleass slore
| itin & seciee place.

e Create a token for the project so that it can be distributed to the App User.
¢ Coordinate data reception from the app(s). No action is required other than monitoring

the project.

App (Device) User:

Download the project onto the app.
Collect data on the app.
Send data from the app to the website at an appropriate time.
Keep the project up to date by reinitializing the project after data is sent.

Accessing and downloading REDCap

To access REDCap mobile application on google play store and search for REDCap Mobile
App and install, on iPhone download from apple play store. Tap on the downloaded REDCap
mobile application.

The next step is to create two users:

Admin Account: This account will grant app function rights for data collectors which will allow
them to setup/remove projects, send data, delete records, view/modify existing records and
reset passwords. The admin account can also perform all of these functions with the exception
of data collection. The admin account will not have any projects associated. The data collector
passwords can be recovered via the admin account but the Admin password cannot be reset.

Data Collection: Allows a user to setup/remove projects, send data, delete records and view/
modify existing records. The user will have their normal login for the REDCap server and a
separate unique login for the REDCap Mobile App.
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Note to Administrator

Enable User Rights for Mobile App

Once you have set up your users, you can then set up your mobile project. To set up your
project, open your project on the external REDCap and navigate to User Rights and grant
Mobile App Rights.

Request Mobile App API Token

Log into REDCap and navigate to your project. Click on REDCap Mobile App and then click
on Request APl Token. An email will be sent to REDCap Support for approval and you will be
notified via email when your request is approved.

How to Use the REDCap Mobile App

Appleatuons e St Once T moDde Sroiectis $6LUD ON D Siricd, T8 L367 C30 COTKT SO0 (WRKCH (3 320080 KXaTY 00 18 Sevice]. 303 TN 2 $0me point
e hat daba bach b Tus project on he REDCap server

il

$ Duba| 5 Fapos ang Sun

STEP 1: Download the 3pp on your device

= Dataimp
ot Companson Tool
I* Loooe
' Fasia Commant Log
Fie Reposioey
8 UscRighsy & DAGs
o Data Cuaiey

£ REDCap Mickile Acp e

A Help b Informution

5] Emad ma B3 10 CORnioad e 200

STEP 2: S+t up the mobile project on your device

3 NOTICE: In order to set up this project in the REDCap mobile app, you must first request an AP] token.

You cumently do net harve an AP token yet for thes propect. Harving a REDCap API tckien aliows other programs, scnpls, of apgs 10
we ate ath the REDCap serier remol 1 1ok
and upload your project information and data. To reques

your local REDCap admnsstrator Once they have grarted you an A1 token, n which you will be notified 12 emal, then you may retum
15 thes pag 10 S0 Lp this pecsect on the REDCap mobide app on your device

D Request AP Dipn | e

Set Up Mobile Project on Device

Launch the REDCap mobile app and log in as your data collection user (not the admin account)
and click “Set Up Mobile Project”. Click “Scan QR code” from the REDCap Mobile App screen
in your REDCap project and use your mobile device to scan the code. If you experience any

issues you may click “Can’t get the QR code to work” and then enter the Initialization code in
the code box on your mobile project.

STEP 2: Set up the mobile project on your device

Itis assumed that you have already downloaded the REDCap mobile app on your mobile device or tablat To setup this projactin
the REDCap app, opén the app on your device, click the "Set Up Mobile Project button, then click the Scan CR Code’ bution, and
then s¢an the QR code that you see displayed below.
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Click on the project name to confirm and to begin its download configuration. The download
may take a few minutes depending on how large your project is. There are additional settings
you may choose such as Download all records, get a partial set of data or do not download
records.

Collect Data

To begin collecting data offline, click collect data. Select an instrument and then either click
“Create New Record” or click on an existing record. Enter the data and then click Save Record
or Save and Continue or Save and go to Next Instrument.

How to Use the REDCap Mobile App

Testing REDCap Mobile App

Unsynced records: 0 new; 0 modified

r——___ — Collect Data _ _—j

-~ Testing REDCap Mobile App
—
[ INsirmont « My First ine !
UNMOD = Unmadified | MOD = Moddfied | NEVW « Now | [BLANK] = Empty

® incompiete | © Unvenfed | ® Complete |  No data saved

Solect Record

—> Create New Record
UNMOD e 1

Check for Other Records on the Server

To check to see if there are records that exist in your project that do not exist on your mobile
device, click “Check for other records on the server”.

Testing REDCap Mobile App

Unsynood rocoros: O now. 0 modfied
T Cowom

Fpomuamwmmw ! “'
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Send Data to Server

When you have an internet connect and you are ready to send your offline data to the REDCap
server, click “Send Data to Server” and then click “Begin Send”. You will receive a message
letting you know if your data was successfully sent to the REDCap server. Check your project
on the REDCap server to ensure data was transferred correctly.

Testing REDCap Mobile App

Unsynced records: Same now; 0 modted
[ Coloct Data i il
i [ —> SondDatatoSever ]

Refresh Setup & Data

If records exist in your project and you would like to sync them to your mobile device, click
“Refresh Setup and Data”. This will delete your local copy of the project data and configurations
as well as any offline data you have not transferred over to the project on the REDCap server.
Be sure to transfer your offline data first! Once deleted, the mobile app will install the current
version.

There will be two messages asking you to confirm that you want to delete your data.

Testing REDCap Mobile App

Unsynced records: 0 new; 0 modified

T ceos )

[ —> Refresh Setup & Data j
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Intellectual Property Rights (IPR) Training in Responsible Al for
Agriculture and Food Systems in Africa
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Introduction to this Module

The manual was developed for IPR training in responsible Al for agriculture and food systems
in Africa, the theme being ‘The role of intellectual property rights in incentivizing responsible
Al innovation for agriculture and food systems in Africa.

The overall objective of this training course is to provide a quick and comprehensive overview
of the role of Intellectual Property (IP) laws and Intellectual Property Rights (IPRs) as tools
to incentivize Artificial Intelligence (Al) inventions in Agriculture. The participants will gain
a relevant and up-to-date landscape about IPRs related to the developing Al in agriculture
and the incentives as well as challenges. The training also aims to share case studies, ideas,
experiences and know-how in the field from different countries in Africa where successful Al
Innovations in Agriculture and Food Systems have fostered Al innovations in agriculture.

The course is broken down into seven (7) modules as indicated below.

n Introduction to the Training Manual

E Understanding Intellectual Property Rights (IPRs)

ﬂ Responsible Al Innovation in Agriculture and Food Systems

ﬂ Intellectual Property Rights and Al Innovation in Agriculture and Food Systems
E IP Management and Strategies for Agricultural Institutions and Stakeholders
[ Case Studies and Best Practices

Conclusion and Next Steps

Mode of delivery

Delivery will be through a mix of interactive lectures/presentations; group work; Problem-
based learning.

Participants will be required to read recommended materials, discuss in groups and answer
questions issued in each module/ session.

(1.1, The rationale for IPR in Al in agriculture and food systems

Al has gained a lot of attention and increasing usage in many fields. The ability of machines to
operate without the infallibility of human error has attracted the attention of both researchers
and investors. For the larger public, Al-driven machines are providing much-needed solutions in
almost all fields. In agriculture, Al-driven machines find usage in ploughing, planting, spraying,
irrigation, harvesting, grinding and packaging, to name but a few. The challenges of climate
change with the concomitant floods and long dry spells of drought expose Africa to vagaries of
food insecurity. The continent has not attained food sufficiency. Food production, processing
and storage are areas that could benefit from Al interventions. Researchers in Al in agriculture
have a broad area of engagement.

Research in Al is likely to come up with new and innovative products, whose use on a large
scale can benefit a larger segment of society. Once a scientist has come up with an invention,
it takes a lot of capital to convert that into a product that can be commercialized. This is where
investors come in. Both the inventor and the investor have an interest in making some financial
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gain from their ‘labours’. Hence, the need for protection of an invention. This protection is
afforded through granting of monopoly rights to inventors for a limited period before the
invention is open for all to work it. It is presumed that this period of ‘protection’ would enable
an inventor to recoup their investment. The ‘protection’ also serves as an incentive for other
researchers to devote their time and energy to working out new ‘products’ for the market.
In the long run, both the inventor/investor and the wider society benefit from the invention.
Concerning Al in agriculture - Africa can —in the long run become ‘food sufficient’.

Objectives to be achieved

At the end of the training, participants should be able to:

n Describe various forms of intellectual property.

E Differentiate the period of protection of various forms of intellectual property.

ﬂ Distinguish ways of protecting intellectual property.

ﬂ Analyse ways of protecting intellectual property at national and international levels.
E Explain ways of moving the invention from the ‘lab’ to the ‘market’.

E Discuss modalities of valuation of intellectual property.

Methodology for the training
The problem-based learning approach will be used.
Participants will be presented with specific questions that they will be required to tackle in

groups. They will then present their ‘findings’ and corrections made thereto where necessary.

Expected outputs and outcomes

B An enhanced understanding of the various forms of intellectual property

[l A better understanding of ways of protecting intellectual property.

[ 'mproved knowledge of available institutions for protecting intellectual property

[l An appreciation of the need to work with an institutional set-up in registering and
commercializing an innovation.

B An understanding of how intellectual property can be valued.
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UNDERSTANDING INTELLECTUAL PROPERTY RIGHTS (IPR) |

Intellectual Property (IP) as a conception of the human mind, is found almost everywhere in
any society’s day to day life.

Learning objectives-
At the end of the session, the participant shall be able to —
[EJ Define and describe various forms of intellectual property.
E Determine how each type of intellectual property is acquired and enforced.
ﬂ Differentiate the period of protection of various forms of intellectual property.
ﬂ Distinguish ways of protecting intellectual property.
E Analyse ways of protecting intellectual property at national and international levels.
E Explain ways of moving the invention from the ‘lab’ to the ‘market’.
Discuss modalities of valuation of intellectual property

This module covers:

Session 1

Definition and Importance of Intellectual Property Rights
Types of Intellectual Property Rights

Patents

Utility models

Industrial designs

Copyright & neighbouring rights

Trade secrets

Breeders/ Plant variety protection

Trademarks

CCEECEEEED

Geographical indications

Session 2

kk/ Overview of Intellectual Property Rights Laws and relevant institutions in Africa
\IJ Commercialization of IP- moving the invention from the ‘lab’ to the ‘market’.
(m, Valuation of IP- modalities of valuation of intellectual property

WIPO defines Intellectual property (IP) as intangible creations of the human intellect that are
protected by law!. These creations can include inventions, literary and artistic works, designs,
symbols, names, and images used in commerce. Intellectual property rights grant exclusive
ownership and control over these creations to the individuals or entities responsible for their
creation, enabling them to benefit financially and protect their innovations from unauthorized use.

There are several types of intellectual property, each with its distinct characteristics and
protection mechanisms. WIPO classifies IP into two main categories: Copyright and industrial

Properties.

=@ =w | FOR And Food Systems Training Manual
ne,

DEVELOPMENT

ARTIFICIAL ) s . .
‘> INTELLIGENGE Responsible Artificial Intelligence For Agriculture | 87
AFRICA



IP is territorial in nature, and it is therefore advisable to check the specific laws and regulations
of the country where one wishes to obtain protection to understand the exact term of
protection for utility models in that jurisdiction.

Types of Intellectual Property Rights (IPRs)

Utility Models

ndustria
_ Designs

ntellectua
Property

Copyright

Industrial Trademarks
Property

Geographica
) Indications

Trade Secrets

Plant breeders'
rights

Fig 1: Types of Intellectual Property Rights (IPRs) according to A Mikinyango 2023.

Importance of IP:

Encourages innovation and creativity.
* Provides legal protection for inventors and creators.
e Drives economic growth and competitiveness.

Facilitates technology transfer and collaboration.

A

it protects.

Activity
In your groups, read through the recommended readings
and define each type of IP listed and its function-i.e., what

U
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1.1 Overview of Intellectual Property
Definitions and noted derived from recommended readings.

@ Copyright and Neighbouring Rights
Copyright is a form of intellectual property that grants exclusive rights to authors and creators
of original works for a limited duration. Covered works include literary works, music, artistic
works, films, software, architectural designs, databases, and more. Copyright protection is
automatic; there is no need for registration in many countries, but this will vary from one
country to another. The requirements for copyright protection vary depending on the country's
laws, but generally, the following elements are necessary for a work to be eligible for copyright
protection:

e Originality: The work must be original and the result of the author's creativity and

intellectual effort. It should not be a direct copy or derivative of someone else's work.

¢ Fixed Form: The work must be fixed in a tangible form, which means it has been recorded
or saved in some physical or digital medium, such as written on paper, recorded on
audio or video, or saved in a digital file.

Al uses largely computer programmes and large data to produce desired projections/analyses
and or to function in a specific way. In many countries - including African countries - these puts
rights in Al under copyright. Other rights mentioned below may be applicable depending on
other uses and related innovations beyond the data and computer programmes.

Rights granted to the copyright holder include the right of reproduction, distribution,
adaptation, public performance and public Display: Exclusive right to display the work publicly.

Neighbouring rights

Neighbouring rights, also known as related rights, are a set of intellectual property rights
granted to individuals and organizations who are involved in the performance, recording,
broadcasting, or dissemination of copyrighted works. These rights are distinct from copyright
but are related to it as they protect the interests of specific parties involved in the creative
process. The concept of neighboring rights varies between different countries, and the scope
of protection can differ, but the underlying principles remain similar. Here are some key points
to understand neighboring rights.

\b_/ Patents

A patent is a legal document or protection granted by a government to inventors for their new
and unique inventions or discoveries. It gives the inventor exclusive rights to control how their
invention is used or sold for a limited period of time.

All the requirements for protection must be met:

* Novelty: The invention must be new and never publicly disclosed or known before. It
should be something that has not been done or created by anyone else.

* Non-obviousness: The invention should not be obvious to someone with knowledge
and experience in the related field. It should involve a significant improvement or a
unique combination of existing ideas.

¢ Industrial Applicability: The invention must be capable of being used or applied in an
industrial or commercial setting.

e Usefulness: The invention must have a practical use or function. It should not be
something abstract or purely theoretical.

e Adequate Description: The application should include a clear and detailed description of
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the invention, enabling someone skilled in the relevant field to understand and replicate
the invention.

Once the patent is granted, the inventor gets the exclusive rights to produce, manufacture,
and sell products or processes that incorporate the protected invention. The inventor can also
prevent others from importing the invention into a country where the patent is granted.
However, it's important to note that a patent is not an indefinite right. It usually lasts for
a specific period, typically 20 years from the date of filing the patent application. After the
patent expires, the invention enters the public domain, and anyone can use or build upon it
without the need for permission.

Patents are meant to encourage innovation by providing inventors with an incentive to disclose
their inventions to the public in exchange for temporary exclusivity. This allows inventors to
protect their creations and potentially profit from them, while also sharing knowledge that can
further advance technology and society.

\c~ Utility Models

A form of Intellectual Property protection granted to inventions that are novel and industrially
applicable but may not require the same level of inventive step or non-obviousness as required
for standard patents. Utility models are intended to provide a faster and less stringent way to
protect inventions that are improvements or modifications to existing products or processes.
Utility models protect new and useful inventions that have an industrial application. Unlike
standard patents, utility models may not require a high level of inventiveness or non-
obviousness. They usually cover incremental improvements or modifications to existing
technology.

They provide a shorter and less expensive route to obtain intellectual property protection
compared to regular patents. The scope of protection granted by utility models is generally
narrower than that of patents.

The specific requirements for registering a utility model vary from one country to another, as
each country has its own laws and regulations governing utility models. However, the general
requirements typically include:

e Novelty: The invention must be new, i.e., not known or publicly disclosed before the
date of filing the utility model application.

* Non-obviousness (or Inventive Step): Although the threshold for inventive step is
generally lower for utility models than for patents, there still needs to be some degree
of novelty or improvement over existing technology.

¢ Industrial Applicability: The invention must be capable of being used or applied in an
industrial or commercial setting.

e Adequate Description: The application should include a clear and detailed description of
the invention, enabling someone skilled in the relevant field to understand and replicate
the invention.

The utility model holder is granted the exclusive right to use, make, and sell the invention
covered by the utility model. This means that no one else can commercially exploit the
protected invention without the holder's permission.

The term of protection for utility models also varies from country to country. In many
jurisdictions, utility models offer shorter protection periods compared to standard patents.
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The term of protection for utility models is typically measured from the filing date and lasts for
a fixed number of years, usually between 6 to 15 years, depending on the country.

d_  Trademarks

A trademark is a unique sign, symbol, name, or logo that distinguishes products or services
from one source or origin to another. Trademarks play a crucial role in the business world
by creating brand identity, establishing consumer trust, and preventing confusion among
consumers. Trademark protection allows the owner to have exclusive rights over the mark
and helps safeguard their brand from unauthorized use. Trademarks are also known as trade
names. It is the name given to a specific product and which is used to market the said product.
Trademarks needs to be registered with the appropriate government authority provides
stronger protection and nationwide coverage.

To successfully register a trademark, certain elements must be fulfilled. These include;

¢ Distinctiveness: The mark must be distinctive and capable of identifying the source of
the goods or services. The stronger and more unique the mark, the easier it is to register
and protect.

¢ Non-functionality: The mark must not be functional; it should not be essential to the
product or service itself. For example, the shape of a container that affects the function
of the product cannot be registered as a trademark.

¢ Non-confusing: The mark should not cause confusion with an existing registered
trademark in the same industry or sector.

e Use in Commerce: To register a trademark with the USPTO, the mark must be used in
commerce, meaning it must be used in connection with the sale or advertising of goods
or services across state lines.

Once atrademark is registered successfully, it grants the owner exclusive rights to use the mark
for a specified period. The term of protection varies depending on the country, but generally, it
lasts for ten years, with the option of renewal.

Innovators in Al need to give names to their products and have the same registered as
trademarks.

(& Trade secrets

Trade secrets are a type of intellectual property that refers to valuable and confidential
information used by a business to gain a competitive advantage over others. Unlike patents,
trademarks, or copyrights, trade secrets are not publicly disclosed or registered with the
government.

The conditions of protection for trade secrets are relatively simple:

e Secrecy: To be protected as a trade secret, the information must be kept a secret. This
means the company must take reasonable measures to ensure it is not known to the
public or competitors. If the secret becomes widely known, it loses its protection.

e Economic Value: The information must have economic value because it's a secret. It
should give the business an advantage over its competitors, and the company should
actively use it to remain competitive.

e Reasonable Efforts: The owner of the trade secret should take reasonable steps to keep it
confidential. This might involve restricting access to the information, using confidentiality
agreements with employees and partners, and implementing security measures.
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* Independent Creation: Trade secrets are not protected if someone else independently
develops or discovers the same information without misappropriation or theft.

If these conditions are met, trade secrets can be protected indefinitely, allowing companies to
safeguard valuable knowledge and strategies from competitors. However, it's essential to be
cautious and maintain secrecy actively, as once the secret is revealed or leaked, its protection
is lost. It is up to the individual innovator or company to keep secrets.

( ~ Industrial Design
Industrial Design refers to the appearance or aesthetics of a product resulting from its shape,
configuration, pattern, or ornamentation.

Requirement for protection;
¢ Novelty: Designs must be new and not disclosed to the public before filing the application.
e Originality: The design should not be a common or ordinary shape but possess unique
visual features.
* Non-obviousness: The design should not be an obvious variation of existing designs.
¢ Industrial Applicability: Designs must be capable of being mass-produced.
In order to gain protection, registration is necessary. The steps involved in registering an
industrial design include filing an application, examination by national IP authorities, and
granting protection upon meeting requirements.

The duration of protection for industrial designs varies by country but generally lasts for 10 to
25 years. Renewal is required periodically to maintain protection. Failure to renew can lead to
loss of rights.

& Geographical Indications

Geographical Indication (Gl) is a sign used on products that have a specific geographical
origin and possess qualities or a reputation that are due to that origin. They are a type of
intellectual property right that aims to protect the names of products originating from specific
geographical areas, which possess qualities, reputation, or characteristics attributable to their
place of origin.

The primary objective of Gl protection is to promote and preserve the unique identity and
qualities of products linked to specific geographical regions. Gls help consumers identify
genuine products and ensure quality assurance Examples of Gls include "Champagne" (France),
"Darjeeling Tea" (India), and "Roquefort Cheese" (France).

Protection of Gls is often granted under national and international laws. The World Intellectual
Property Organization (WIPO) administers the Lisbon Agreement for the Protection of
Appellations of Origin and their International Registration, which provides a system for
international protection of Gls.

To acquire protection, Gls must have a clear link between the product's quality, reputation, or
characteristics and its geographical origin. There should be a defined geographical area, and
the product must be produced or processed within that area. In Africa and in some countries
like Kenya, there are regions whose climate, soil type and topography make them ideal for
producing tea and coffee; others are well suited for wheat production, yet others for maize
production on a large scale. It should be observed that Kenyan sugar is produced in the Western
part of Kenya. It is these peculiarities of environment that eventually give specific appellations
to the products that lead to registration of geographical indications.
ARTIFICIAL
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Plant Breeders Rights

Plant Breeder's Rights (PBR), also known as Plant Variety Rights (PVR) or Plant Patents, are a
form of intellectual property protection granted to plant breeders for new, distinct, uniform,
and stable plant varieties they have developed. The objective of PBR is to provide an incentive
for plant breeders to invest time and resources in developing new and improved plant varieties,
leading to advancements in agriculture and horticulture.

¢ Requirements for Protection: To be eligible for Plant Breeder's Rights protection, a plant
variety must meet several criteria:

¢ Novelty: The variety must be new and not be previously available or publicly known
before the date of application. It should not have been sold or disposed of with the
breeder's consent for more than a specified period (usually one year) before the
application.

¢ Distinctiveness: The variety must be distinct from any other existing varieties by at least
one significant characteristic, which can be morphological, genetic, or other observable
traits.

e Uniformity: The variety should demonstrate a high degree of uniformity in its key
characteristics when propagated through its typical reproduction methods.

e Stability: The essential characteristics of the variety must remain unchanged after
repeated propagation or, in the case of a particular cycle, between generations.

The rights holder gains exclusive control over the protected plant variety. This means that no
one else can produce, sell, export, import, or stock the protected variety without the breeder's
authorization or a licensing agreement. The rights holder can also prevent others from using
the protected variety for commercial purposes without permission.

The duration of Plant Breeder's Rights protection varies between countries and regions.
Typically, the duration is calculated from the date of grant or registration, and it usually lasts
for a specific number of years from that date. In many countries, the standard duration of
protection is around 20 to 25 years for most crops. However, this period might differ for trees
and vines, where it can be longer.

1.2 Protection of IP Nationally, Regionally and Internationally

Protection of IP can be categorized in national, regional and international protection. Take
note that no one international or regional law automatically protects IP.

\a~ National Protection

National IP protection is implemented through laws and regulations established by individual
countries. Each country has its own system for granting and enforcing IP rights through national
IP offices. By its nature, IP is territorial in nature and the owner of an invention or innovation
is advised to seek registration in all countries they wish to sell import their product or process.

(b, Regional Protection

In certain regions, multiple countries may collaborate to establish unified IP protection
mechanisms. One notable example in the African region is the African Regional Intellectual
Property Organization (ARIPO) which is for the English-speaking countries and The African
Intellectual Property Organization (OAPI) mainly for French speaking African countries.

(¢, International Protection
International IP protection is crucial in a globalized world, where ideas and creations can

be easily disseminated across borders. Several international agreements and organizations
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help facilitate IP protection worldwide. The main organization being the world Intellectual
Property Organization (WIPO), a specialized agency of the United Nations that administers
multiple international treaties related to IP. It provides a forum for countries to cooperate and
harmonize their IP laws. Countries can adhere to these international agreements, which help
to align their IP laws with global standards and facilitate cooperation and enforcement of IP
rights on an international scale.

In conclusion, the protection of intellectual property is a multi-layered system that involves
national, regional, and international measures. These mechanisms collectively work to
incentivize innovation, creativity, and the protection of the fruits of human intellect across
different jurisdictions.

AE—

From what you have read about the different types
of IP, identify the meaning, purpose and registration
requirements of each form of protection.

—

Type of IP What is it? Registration requirements Purpose

1.3 Commercialization and Valuation of IP

The meaning of commercialization of intellectual property refers to the process of turning
intangible assets, such as ideas, inventions, innovations, creative works, and other forms of
intellectual property (IP), into commercially viable products or services that can be bought,
sold, licensed, or otherwise monetized in the marketplace. This process involves taking an idea
or creation and transforming it into a tangible product, service, or technology that generates
revenue or adds value to a business or organization (see figure no. 2 next).
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Fig 2: Process of commercialization of an invention from an idea to product/process according to A Mikinyango 2023.

Commercialization involves taking these intellectual assets and transforming them into
products, services, or technologies that can be bought or sold in the market. It's not just
about having a brilliant idea or creation but also about making it feasible and attractive to
potential customers or partners. Commercialization involves taking these intellectual assets
and transforming them into products, services, or technologies that can be bought or sold
in the market. It's not just about having a brilliant idea or creation but also about making it
feasible and attractive to potential customers or partners.

Commercialization involves taking these intellectual assets and transforming them into
products, services, or technologies that can be bought or sold in the market.

It's not just about having a brilliant idea or creation but also about making it feasible and
attractive to potential customers or partners. The primary goal of commercialization is to add
value to the intellectual property by converting it into something that generates revenue. This
can be achieved through various means, such as licensing the IP to other companies, selling
products based on the IP, or using it as a foundation for new business ventures.
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Commercialization entails.

& Market Research and Business Development: Before commercializing intellectual
property, thorough market research is essential to understand the demand, competition,
and potential customers. Additionally, business development strategies are employed to
create a business model that maximizes the IP's commercial potential.

\b_/ Legal and Contractual Considerations: Commercializing intellectual property involves
navigating complex legal and contractual matters related to IP rights, licensing agreements,
royalties, and other legal arrangements. Proper protection and enforcement of IP rights
are crucial to prevent unauthorized use or infringement.

(c_ Collaboration and Partnerships: In some cases, commercializing intellectual property
may require collaborations with other companies, manufacturers, investors, or partners
who can provide resources, expertise, and distribution channels to bring the IP to market
effectively.

) Valuation of IP; Determining the value, not just the price is important.

) Long-term Strategy: Commercialization is often part of a broader long-term strategy for
businesses and organizations to leverage their intellectual property assets for sustained
growth and competitive advantage.

1.4 Valuation of IP

The valuation of intellectual property (IP) refers to the process of determining the monetary
worth or financial value of intangible assets that result from human creativity, innovation, and
knowledge.

Valuation of intellectual property is essential for various purposes such as mergers and
acquisitions, company asset management, licensing agreements, financing, taxation, litigation,
and strategic decision-making. There are several methods and approaches used to determine
the value of intellectual property, including:

il Cost Approach: Calculates the value based on the cost to develop or acquire the IP,
considering research and development expenses, legal fees, and other related costs.

il Market Approach: Compares the IP's value to similar assets sold in the market or based on
royalty rates from comparable licensing agreements.

il Income Approach: Estimates the value based on the projected future economic benefits
generated by the IP, such as licensing income or cost savings.

ll Relief from Royalty Method: Determines the value by estimating the cost savings realized
by owning the IP rather than licensing it from a third party.

It is important to note that valuing intellectual property can be a complex and subjective
process, and the value assigned may vary depending on the purpose of the valuation, the
specific characteristics of the IP in question and the market situation. As such, seeking expert
advice from qualified professionals such as IP attorneys, appraisers, or valuation experts is
often advisable when conducting IP valuations.

ARTIFICIAL
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1.5 Intellectual Property Management (IPM)

Intellectual Property Management (IPM) refers to the strategic and systematic approach used
by individuals or organizations to protect, utilize, and maximize the value of their intellectual
property (IP) assets. Intellectual property refers to creations of the mind, such as inventions,
designs, trademarks, trade secrets, and creative works, which can be legally protected through
patents, copyrights, trademarks, and other forms of IP rights.

IPM involves various processes and practices aimed at managing these IP assets throughout
their lifecycle, from conception to commercialization and beyond. The main objectives of IPM
include safeguarding the rights of the IP owner, ensuring the proper utilization of the IP assets,
generating revenue through licensing or sales, ensuring compliance (such as paying renewal
fees) and mitigating the risk of infringement by others.

Here are some key components of Intellectual Property Management:

IP Strategy: Developing a comprehensive IP strategy is fundamental to IPM. This involves
identifying the most valuable IP assets, understanding their potential impact on the business,
and aligning IP protection efforts with the overall business objectives. The strategy should also
address issues such as geographical coverage, enforcement, and potential collaborations or
licensing opportunities.

il IP Protection: Registering patents, trademarks, and copyrights are essential steps in
protecting intellectual property. By securing these legal rights, the IP owner gains the
exclusive right to use, sell, license, or enforce the protected assets.

IP Portfolio Management: Organizations often have a portfolio of IP assets. Managing this

il rportfolio involves keeping track of the status of each asset, understanding its value, and
making decisions about maintaining, expanding, or divesting certain IP rights based on the
business strategy.

il 'P Commercialization: IP assets can be monetized through various means, such as
licensing, joint ventures, strategic partnerships, or outright sales. IPM involves identifying
opportunities for commercialization and negotiating favorable licensing agreements or
contracts.

il P Enforcement: IPM also includes actively monitoring the marketplace to identify
potential infringements of the IP assets. When infringement occurs, the IP owner can take
legal action to protect their rights.

M P Valuation: Determining the value of IP assets is crucial for making informed business
decisions, negotiating deals, or seeking funding. IP valuation considers factors such as
market demand, competitive landscape, and the potential economic benefits the IP assets
can bring.

M 1P Policy and Education: Organizations often establish internal policies to govern how
employees handle intellectual property. Educating employees about IP rights and the
importance of safeguarding them helps create a culture of IP awareness and compliance.

il EffectivelPM canprovide numerousbenefits, includingincreased competitiveness, enhanced
market position, revenue generation, and protection against potential IP infringement. As
technology and business landscapes continue to evolve, managing intellectual property
strategically becomes increasingly crucial for organizations to succeed and thrive.
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RESPONSIBLE Al INNOVATION IN AGRICULTURE AND FOOD SYSTEMS |

This module introduces participants to the concept of Artificial Intelligence and Al innovations
in agriculture.

At the end of the session, the participant shall be able to —

n Define Al and explain the significance.

E Define and identify Principles of Responsible Al Innovation

ﬂ Outline ethical issues in Al for Agriculture and Food Systems

ﬂ Identify public policy matters in Privacy and Data Protection in Al Innovation

E Determine measures of accountability and responsibility in Al Development and
Deployment

This module covers the following;
n Definition and Principles of Responsible Al Innovation
E Implications of IPRs for Al Innovation in Agriculture and Food Systems
E Ethical issues in Al for Agriculture and Food Systems
ﬂ Bias, Fairness, and Transparency in Al Applications
] Privacy and Data Protection in Al Innovation
E Accountability and Responsibility in Al Development and Deployment

Responsible Al innovation in agriculture and food systems refers to the application of artificial
intelligence (Al) technologies in a manner that prioritizes sustainability, ethics, and equitable
outcomes. It involves leveraging Al to address various challenges faced by the agricultural
sector, such asincreasing productivity, reducing environmental impacts, ensuring food security,
and promoting social fairness.

Al can aid farmers in making data-driven decisions to optimize resource utilization, including
water, fertilizers, and pesticides. Through the analysis of sensor data and satellite imagery,
Al- powered systems can offer valuable insights into crop health, pest detection, and irrigation
scheduling. This leads to more efficient farming practices, minimizing waste and promoting
sustainable agriculture.

Responsible Al innovation enables precision agriculture, which involves tailoring farming
techniques to specific field areas. Al algorithms can process data from various sources to create
detailed maps of soil fertility, moisture levels, and plant health. By precisely targeting inputs
and interventions, farmers can improve yields while reducing costs and environmental impact.

Al also plays a crucial role in optimizing the food supply chain. From automated harvesting and
sorting in farms to predictive demand forecasting and logistics optimization in distribution, Al-
driven technologies can reduce food loss, spoilage, and transportation inefficiencies, ensuring
food reaches consumers efficiently and sustainably.
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2.1 Definition of Artificial Intelligence (Al)

Artificial Intelligence (Al) refers to the simulation of human intelligence in machines, enabling
them to perform tasks that typically require human intelligence. Al systems are designed to
learn, reason, and solve problems independently, adapting and improving their performance
based on experience and data. The ultimate goal of Al is to create machines capable of
perceiving their environment, understanding natural language, learning from experience, and
making decisions to achieve specific objectives.

Al can be broadly categorized into two types:

a ,Narrow Al (Weak Al): This type of Al is designed to perform specific tasks or solve
particular problems within a limited domain. Examples include virtual personal assistants
like Siri or Alexa, recommendation systems used by streaming services, and autonomous
driving systems. Narrow Al can excel at its designated tasks but lacks the broader cognitive
abilities of human intelligence.

ka General Al (Strong Al): General Al refers to machines that possess human-like intelligence
and can understand, learn, and apply knowledge across various domains. These
hypothetical systems would be capable of performing any intellectual task that a human
can do. However, creating true General Al remains a complex and elusive goal, as it
requires solving profound challenges related to consciousness, self-awareness, and ethical
considerations.

2.2 Ethical Considerations in Al for Agriculture and Food Systems

Al applications have become prevalent in various fields, including natural language processing,
computer vision, robotics, healthcare, finance, and more. As Al continues to advance, its
potential impact on society, economics, and human life becomes increasingly significant.
Therefore, the ethical and responsible development of Al is crucial to ensure its benefits are
maximized while minimizing potential risks and challenges.

Al has made significant contributions to agriculture and food systems, revolutionizing various
aspects of the industry, from crop management to food distribution. While Al brings numerous
benefits, it also raises important ethical considerations that must be addressed to ensure its
responsible and sustainable implementation.

e/ Data Privacy and Security: Al in agriculture relies heavily on data collection from various
sources, including sensors, drones, and satellite imagery. Ensure the protection of farmers'
and consumers' data from unauthorized access, breaches, or misuse. The solution here
is to Implement strong data encryption, access controls, and cybersecurity measures
to safeguard sensitive information and comply with relevant data protection laws and
standards to respect individual privacy rights.

\li'/ Bias and Fairness: Al algorithms learn from historical data, which may contain inherent
biases based on past decisions, social structures, and cultural norms. Avoid reinforcing
biases in agricultural practices and food systems, which could perpetuate inequalities.
Solution is to regularly audit Al systems to identify and mitigate bias and involve diverse
teams in the Al development process to ensure a more balanced perspective. Encourage
transparency in Al decision-making, allowing stakeholders to understand the factors
influencing outcomes.

.‘|& ﬁFrTEII'_:II_?(I;AELNCE Responsible Artificial Intelligence For Agriculture | 99

=@ =w | FOR And Food Systems Training Manual

“9)¥/ DEVELOPMENT



\c_/EnvironmentaI Impact: Al-driven agricultural practices can improve efficiency, but

they may also have environmental consequences. Balance the positive impact of Al in
agriculture with its potential negative effects on the environment and natural resources.
The solution here is to promote Al applications that contribute to sustainable farming,
water conservation, and reduced greenhouse gas emissions. Also, to encourage research
on Al technologies that support biodiversity and ecological preservation.

\q/ Farmer Autonomy and Dependence: Al adoption may lead to increased reliance on

technology, potentially affecting farmers' autonomy and decision-making power. Prevent
technology from replacing human judgment and farmers' traditional knowledge, leading
to loss of agricultural heritage. Solution here is to provide training and education to
farmers to understand Al systems, enabling them to make informed decisions and use Al
as a tool rather than a replacement. Also foster a supportive ecosystem that empowers
farmers and ensures their active participation in Al adoption.

(e Food Safety and Quality: Al is increasingly used in food processing, quality control, and

supply chain management. Ensure that Al applications maintain high standards of food
safety and quality. The solution here would be to regularly monitor and assess Al algorithms
to guarantee accurate and reliable results, preventing contaminated or substandard food
from reaching consumers. Further, collaborate with regulatory authorities to establish
guidelines for Al adoption in food safety management.

kf/ Impact on Rural Communities: The implementation of Al in agriculture may have significant

social implications for rural communities. Address the potential displacement of labor,
especially in traditional farming communities, and promote equitable distribution of Al-
driven benefits. The solution here is to support workforce reskilling programs to prepare
rural communities for the changing job landscape. Also encourage inclusive policies
and investments that empower rural communities to participate in and benefit from Al
advancements.

Embracing Al in agriculture and food systems offers exciting possibilities for increased
efficiency and sustainability. Addressing ethical considerations is crucial to ensure responsible
and equitable Al adoption. Collaborative efforts from stakeholders, policymakers, and the Al
community are essential to build an ethical framework that promotes the responsible use of
Al for the betterment of agriculture and food systems.

2.3 Ensuring Accountability and Responsibility in Al Development and Deployment

This section covers key principles, challenges, and strategies to promote ethical Al practices
and maintain accountability in Al systems.

100

Accountability refers to the obligation of developers and organizations to take responsibility
for the consequences of Al systems' actions.

Responsibility entails ensuring that Al systems act in a manner that aligns with ethical
guidelines and legal requirements.

Stakeholders must consider the social, ethical, and legal implications of Al technologies.

. s . . ARTIFICIAL
Responsible Artificial Intelligence For Agriculture |& INTELLIGENCE

And Food Systems Training Manual == @ =m | FOR
¥/ DEVELOPMENT



2.4 Challenges in Ensuring Accountability and Responsibility

Bias and Fairness: Al systems can perpetuate existing biases present in training data,
leading to discriminatory outcomes. Fairness should be a priority in Al development to avoid
discrimination based on race, gender, or other protected characteristics.

Transparency and Explainability: Al systems are often complex, making it challenging to
understand their decision- making processes. Transparency and explainability mechanisms are
crucial to gaining user trust and understanding how Al arrives at particular conclusions.

Data Privacy and Security: Al systems often require vast amounts of data, raising concerns
about data privacy and the potential for data breaches. Developers must implement robust
security measures and comply with privacy regulations to safeguard user information.

Accountability for Autonomous Systems: As Al evolves, autonomous systems may make
critical decisions without human intervention. Assigning responsibility for actions taken by
fully autonomous Al systems becomes a significant challenge.

Unintended Consequences: Al systems can have unintended consequences in real-world
scenarios, potentially causing harm. Preemptive measures should be taken to anticipate and
mitigate these risks.

2.5 Promoting Accountability and Responsibility in Al

Ethical Frameworks and Guidelines: Developers should adhere to established ethical
frameworks, such as those developed by organizations like IEEE and ACM. Implementing
ethical guidelines helps ensure that Al aligns with societal values.

Diverse and Representative Development Teams: A diverse team can provide unique
perspectives and insights to identify and mitigate biases during Al development. Representation
from various backgrounds helps create Al systems that cater to a broader user base.

Auditing and Certification: Independent audits and certification processes can assess Al
systems for fairness, transparency, and compliance with ethical standards. Certification can
help build trust among users and stakeholders.

Explainable Al (XAl): Developing Al models that provide explanations for their decisions can
enhance transparency and facilitate understanding. Techniques like model interpretability and
post-hoc explanations can be employed.

Continuous Monitoring and Feedback Loops: Regularly monitoring Al systems in real-world
scenarios allows for the identification of potential biases and unintended consequences.
Feedback loops facilitate continuous improvement and prompt responses to emerging issues.

Responsible Al Impact Assessments: Before deploying Al systems, conduct impact assessments
to evaluate potential ethical, social, and legal implications. Address identified risks and concerns

before releasing the Al system into production.

Ensuring accountability and responsibility in Al development and deployment is crucial for
building trustworthy and beneficial Al systems. By embracing ethical guidelines, promoting
transparency, and adopting responsible practices, developers can create Al technologies that
benefit society while minimizing potential harm.
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INTELLECTUAL PROPERTY RIGHTS AND Al INNOVATION IN
AGRICULTURE AND FOOD SYSTEMS

This module covers;

& Intellectual Property Protection for Al Innovations

\l?/ Licensing and Commercialization of Al Innovations

< IP Strategies for Startups and SMEs in Agriculture and Food Systems
) Collaborations and Partnerships in Al Innovation

Intellectual Property Rights (IPRs) play a crucial role in fostering Al innovation in agriculture
and food systems. IPRs provide legal protections for the creators and innovators of new
technologies, ensuring that they can reap the benefits of their investments in research
and development. This protection encourages companies and individuals to invest in the
development of Al technologies for agriculture, leading to advancements that can enhance
food production, sustainability, and overall efficiency.

Here's how Intellectual Property Rights and Al innovation intersect in agriculture and food
systems:

Patents: Patents are a key component of IPRs that grant inventors the exclusive rights to their
inventions for a specific period. In the context of Al innovation, companies and researchers
can file patents for novel Al algorithms, systems, and applications used in agriculture and food
production. This encourages them to invest in developing and deploying Al solutions in this
sector, as they know they will have a competitive advantage and the ability to license their
technology to others.

Data and Software Protection: Intellectual Property Rights also cover software and data
protection. As Al in agriculture relies heavily on sophisticated algorithms and data analysis,
IPRs protect proprietary Al software and datasets from unauthorized use or distribution. This
safeguards the hard work invested in creating and collecting valuable data, thereby incentivizing
further data-driven Al innovation in the sector.

Trade Secrets: In some cases, companies may choose to protect their Al innovations in
agriculture as trade secrets rather than obtaining patents. Trade secrets refer to confidential
information that gives a company a competitive edge. By keeping their Al technology secret,
companies can prevent others from using or reverse engineering it, encouraging continued
investment in Al research and development.

Technology Licensing: IPRs also enable technology transfer through licensing agreements.
Companies that hold patents or other IPRs related to Al in agriculture can license their
technology to others, fostering collaboration and dissemination of knowledge. This can lead
to increased adoption of Al technologies throughout the industry.

Research Funding: IPRs can provide a financial incentive for research and development in Al for
agriculture. Companies and researchers who secure IPR protection for their innovations may
attract more funding and investment from various sources. This influx of capital can lead to
further advancements and improvements in Al applications for agriculture and food systems.
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However, it is essential to strike a balance between protecting intellectual property and
promoting innovation. Overly restrictive IPRs could hinder research and collaboration, limiting
the potential benefits of Al in agriculture. Therefore, policymakers need to consider how to
strike the right balance between providing incentives for innovation and ensuring that the
technology's benefits reach the broader agricultural community and society at large.

In summary, Intellectual Property Rights are a crucial driver of Al innovation in agriculture and
food systems. By providing legal protections and financial incentives, IPRs encourage companies
and researchers to invest in the development of Al technologies that can revolutionize the
way we produce, manage, and distribute food, ultimately leading to a more sustainable and
efficient global food system.

3.1 Licensing and Commercialization of Al Innovations

Today, the field of Artificial Intelligence (Al) is advancing rapidly, with innovative solutions
and technologies emerging across various industries. The successful commercialization of
Al innovations plays a crucial role in driving economic growth, enhancing productivity, and
improving our overall quality of life. In this lecture, we will explore the concepts of licensing
and commercialization of Al innovations and their significance in the contemporary business
landscape.

3.2  Licensing Al Innovations

Licensing is a legal agreement between two parties, where the owner of a technology or
intellectual property (licensor) grants permission to another party (licensee) to use, modify, or
distribute the technology under specific terms and conditions.

Types of Licenses: I

il Exclusive License: Grants the licensee sole rights to use the Al innovation within a specific
field or territory.

M Non-Exclusive License: Allows multiple licensees to use the Al innovation simultaneously.

" Perpetual License: Provides the licensee with the right to use the Al innovation indefinitely.
Limited Term License: Sets a fixed duration for the license agreement.

Benefits of Licensing Al Innovations:

M Rapid Market Penetration: Licensees can quickly adopt and deploy Al innovations without
significant upfront investment in research and development.

il Revenue Generation: Licensors can generate revenue through licensing fees, royalties, or
profit-sharing arrangements.

il Risk Mitigation: By partnering with experienced licensees, licensors can reduce the risks
associated with market uncertainty.

Challenges and Considerations:

il Intellectual Property Protection: Ensuring strong IP protection is essential to prevent
unauthorized use or replication.

ll Licensee Selection: Licensors should carefully evaluate potential licensees' capabilities,
reputation, and alignment with their business goals.

M Negotiating Terms: Both parties must negotiate terms that are mutually beneficial and
cover aspects like exclusivity, royalties, and support.

| ﬁlBrTEII'_:II_CI:(I;AELNCE Responsible Artificial Intelligence For Agriculture | 103

;o'-: FOR And Food Systems Training Manual
i DEVELOPMENT



3.3 Commercialization of Al Innovations
Commercialization refers to the process of introducing Al innovations into the market, making
them available to end-users, and creating business value from the technology.

Steps in Commercialization:

e Market Research: Understanding the target market, potential customers, and competitors.

® Product Development: Refining the Al innovation to meet market demands and user
requirements.

e Marketing and Promotion: Creating awareness and interest in the Al product or service.

e Sales and Distribution: Establishing channels to reach customers effectively.

e Customer Support: Providing post-sales support and addressing customer needs.

Commercialization Strategies:

e Direct Sales: Selling Al products or services directly to end-users or businesses.

e Partnerships and Alliances: Collaborating with other companies to leverage their market
presence and distribution networks.

¢ White Labeling: Allowing other companies to rebrand and sell Al products as their own.

e Freemium Model: Offering a basic version of the Al innovation for free and charging for
premium features.

Benefits and Challenges of Commercialization:

e Benefits: Revenue generation, market expansion, increased visibility, and opportunities
for further innovation.

e Challenges: Market competition, scalability, regulatory compliance, and managing
customer expectations.

Licensing and commercialization are vital strategies for Al innovators to bring their creations into
the market, capitalize on their inventions, and foster further research and development. As Al
continues to shape our world, finding the right balance between protecting intellectual property
and facilitating widespread access will be crucial for a sustainable and innovative future.

3.4 P Strategies for Startups and SMEs in Agriculture and Food Systems

Intellectual Property (IP) strategies are crucial for startups and small to medium-sized
enterprises (SMEs) in the agriculture and food systems sector. IP protection can provide a
competitive edge, secure market positions, attract investment, and foster innovation.

Here are some key IP strategies for startups and SMEs in this industry:

Patents: These protect new and useful processes, machines, compositions of matter, or
improvements thereof. Startups and SMEs can seek patents for novel agricultural machinery,
food processing technologies, or genetically engineered crops.

Trademarks: Create a strong brand identity for agricultural products or food items. Trademarks
protect names, logos, or symbols that distinguish products or services, giving them a unique
presence in the market. Register trademarks with relevant authorities to prevent others from
using similar marks that could cause confusion among consumers.

Trade Secrets: Keep confidential information related to agricultural processes, recipes, or
technologies as trade secrets. It's essential to have non-disclosure agreements (NDAs) with
employees, partners, or vendors to safeguard sensitive information.
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Copyright & Neighbouring Rights: Consider copyright protection for original creative works
such as marketing materials, product packaging designs, and software used in food processing
or farm management.

Open Innovation and Licensing: Collaboration with research institutions, universities, or other
startups in the industry can lead to valuable innovations. Consider licensing or cross-licensing
IP to access new technologies and expand market reach.

Geographical Indications (Gl): For startups and SMEs producing region-specific food products
with unique characteristics or qualities, obtaining geographical indications can protect against
imitation and ensure product authenticity.

IP Monitoring and Enforcement: Continuously monitorthe market for potential IP infringement.
Be prepared to take legal action if any unauthorized use of your IP is detected.

Customization of IP Strategies: Tailor IP strategies according to the specific needs and goals
of the startup or SME. Not every IP protection type may be relevant for each company, so it's
crucial to assess what is most valuable for the business.

Early IP Evaluation: Evaluate IP opportunities and risks early in the startup's development. This
can help align IP strategies with business plans and ensure timely protection.

IP Education and Training: Educate employees and stakeholders about the importance of IP
and how to identify and protect it. Building IP awareness within the organization can prevent
accidental disclosure of critical information.

Remember, IP strategies should align with the overall business strategy of the startup or
SME. Seeking advice from IP professionals or attorneys specialized in the agriculture and food
systems sector can help navigate the complex landscape of IP protection and ensure the best
approach for each company's unique needs.

3.5 Collaborations and Partnerships in Al Innovation

Collaborations and partnerships play a crucial role in driving Al innovation. In the rapidly
evolving field of artificial intelligence, no single organization or entity can possess all the
necessary expertise, resources, and data to tackle the complex challenges and opportunities
that arise. By collaborating and forming partnerships, different stakeholders can combine their
strengths, pool their resources, and leverage diverse perspectives to accelerate progress in Al
research, development, and deployment.

Here's a closer look at how collaborations and partnerships foster Al innovation:

a  Knowledge Sharing and Cross-Pollination: Collaborations allow researchers, engineers,
and experts from different organizations, academia, and industries to come together,
share their knowledge, insights, and experiences. This cross-pollination of ideas can lead
to breakthroughs and novel approaches that might not have been possible in isolated
environments.

b  Access to Complementary Expertise: Al research and development require a wide range
of expertise, such as machine learning, computer vision, natural language processing,
hardware engineering, and domain-specific knowledge. Collaborations enable partners to
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access each other's specialized skills and knowledge, filling gaps and enhancing the overall
capabilities of the project.

Resource Sharing: Al projects often require substantial resources, including computational
power, datasets, and funding. Collaborating partners can share these resources, making
it more feasible to undertake ambitious projects that might be beyond the capacity of
individual entities.

Data Access and Diversity: Access to diverse and large datasets is critical for training and
fine-tuning Al models. Partnerships between organizations can facilitate the exchange of
datasets, ensuring that Al systems are trained on representative data, reducing biases,
and enhancing generalization.

Risk Sharing: Al research and development can be risky, with uncertain outcomes and
significant investments. By forming partnerships, the risks can be distributed among the
collaborators, making it less burdensome for any single participant.

Standardization and Interoperability: In fields where Al technologies need to interact or
work together, collaborations can help establish standards and promote interoperability.
This allows different Al systems to function seamlessly, leading to more effective and
efficient Al solutions.

Addressing Ethical and Social Concerns: Al raises numerous ethical and societal concerns,
such as privacy, bias, and the impact on jobs. Collaborations between industry, academia,
and policymakers can address these concerns collectively and work towards developing
responsible Al solutions.

Faster Development and Deployment: By working together, collaborators can divide
tasks and parallelize development efforts. This can lead to faster prototyping, testing, and
deployment of Al technologies.

Industry-Academia Collaboration: Partnerships between academic institutions and
industry players foster an environment where theoretical research can be translated into
practical applications, driving real-world innovation and advancing the state-of-the-art.

Global Collaboration: Al innovation benefits from a global perspective. International
collaborations allow researchers and organizations from different countries to bring
diverse viewpoints, cultural knowledge, and unique challenges to the table, leading to
more robust and inclusive Al systems.

In conclusion, collaborations and partnerships in Al innovation enable organizations and
experts to combine their strengths, resources, and expertise to address complex challenges,
develop cutting-edge Al technologies, and foster responsible and impactful Al applications for
the benefit of society as a whole.
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IP MANAGEMENT AND STRATEGIES FOR AGRICULTURAL
INSTITUTIONS AND STAKEHOLDERS

This module covers;
@ IP Management in Agricultural Research and Development

\b.J Commercialization of IP

. IP Policies and Technology Transfer Offices

o IP Protection in Public-Private Partnerships for Al Innovation

. Use of Open Access and Intellectual Property Rights in Al for Agriculture
© Transfer agreements: Types & content

. Technology transfer licensing agreements

. Confidentiality agreements

o Contract research agreements

. Material transfer agreements

. Joint venture agreements

Intellectual Property (IP) management is crucial for agricultural institutions and stakeholders to
protect and leverage their innovations, research, and developments in the agricultural sector.

4.1 IP Management in Agricultural Research and Development

IP (Intellectual Property) management in agricultural research and development (R&D) refers
to the process of identifying, protecting, and utilizing intellectual property assets that arise
from innovations and advancements in the field of agriculture. These intellectual property
assets may include patents, plant variety protection, trade secrets, copyrights, and trademarks.
Effective IP management plays a crucial role in encouraging innovation, incentivizing investment
in research, and facilitating the transfer of technology to benefit farmers, consumers, and the
agricultural industry as a whole.

Here are the key aspects of IP management in agricultural research and development:

a  ldentification of Intellectual Property: The first step in IP management is identifying
potentially patentable or protectable innovations and discoveries arising from agricultural
R&D. This includes new plant varieties, improved crop cultivation techniques, innovative
agricultural machinery, biotechnological processes, and other agricultural-related
inventions.

\Ig/ Patents and Plant Variety Protection (PVP): Researchers can seek patent protection for
novel and non-obvious inventions, such as new crop varieties or genetically engineered
organisms. Patents grant exclusive rights to the inventor for a limited period, allowing
them to control the commercialization, use, and licensing of the patented technology.
Similarly, plant breeders can protect new plant varieties through Plant Variety Protection
certificates, which provide similar rights but are specifically designed for protecting plant

varieties.
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¢ ,Trade Secrets: In some cases, agricultural R&D may lead to valuable confidential
information, such as proprietary breeding methods or agricultural formulations. Keeping
such information as a trade secret can offer protection as long as it remains confidential
and meets the criteria of a trade secret.

@/Copyright: Copyright protection may apply to creative works related to agricultural
research, such as software programs used for crop modeling or educational materials.
Copyright grants the creator exclusive rights to reproduce, distribute, and publicly display
their work.

e Technology Transfer and Licensing: Universities, research institutions, or private companies
involved in agricultural R&D may license their intellectual property to third parties, such
as seed companies or agricultural technology manufacturers. Licensing allows others to
use the technology under specific conditions, which can promote wider adoption and
utilization of innovations.

(f_ Access and Benefit Sharing (ABS): In the context of agricultural biodiversity and genetic
resources, there may be legal and ethical considerations related to access to genetic
materials, traditional knowledge, and the fair sharing of benefits arising from their
utilization. International agreements like the Nagoya Protocol address ABS concerns.

g , Collaboration and Partnerships: IP management in agricultural R&D often involves
collaboration between different stakeholders, including researchers, public and private
institutions, farmers, and policymakers. Clear agreements about IP ownership and rights
are essential when multiple parties are involved in the research process.

@ Enforcement and Monitoring: Effective IP management also requires monitoring and
enforcing IP rights to prevent unauthorized use or infringement. This may involve legal
actions against infringing parties or ensuring compliance with licensing agreements.

IP management in agricultural research and development is a balancing act between fostering
innovation and ensuring access to technology for wider societal benefits. Properly managed,
IP can incentivize further investment in research, promote technology dissemination, and
contribute to sustainable agricultural practices and food security.

4.2 IP Policies and Technology Transfer Offices

IP Policies and Technology Transfer Offices play crucial roles in managing intellectual property
(IP) and facilitating the transfer of technology from academic and research institutions to the
commercial sector. Let's delve into each of these concepts:

IP Policies: IP Policies, short for Intellectual Property Policies, are guidelines and rules set
by organizations, typically academic and research institutions, to define how intellectual
property generated by their faculty, researchers, and students will be protected, managed,
and commercialized.

The main objectives of IP Policies are:

a) Protection of Intellectual Property: These policies outline the steps to protect the
intellectual property, which may include patents for inventions, copyrights for creative

works, trademarks for branding, and trade secrets for confidential information.
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b)

c)

d)

Ownership and Sharing: IP Policies clarify who owns the intellectual property created
within the institution. In many cases, the institution itself retains ownership, but creators
might also have certain rights.

Commercialization and Technology Transfer: They define the mechanisms for transferring
intellectual property to the commercial sector, enabling collaboration with industry
partners or starting new ventures based on the innovations.

Revenue Sharing: If the commercialization of IP leads to financial gains, the policies often
describe how the revenues will be distributed among the creators, the institution, and
sometimes funding agencies.

Ethical Considerations: IP Policies might address ethical issues related to the research
and its impact on society, ensuring responsible innovation and equitable access to
technologies.

Technology Transfer Offices (TTOs): Technology Transfer Offices are specialized units within
academic and research institutions responsible for managing the transfer of technology and
intellectual property from the institution to the commercial sector. Their primary functions
include:

a) [P Evaluation and Protection: TTOs assess the innovations generated by researchers

b) Licensing and Contracts: TTOs negotiate and draft licensing agreements with external

c) Industry Collaboration: TTOs act as intermediaries between the academic institution

d) Startup Support: In cases where researchers or faculty want to start their own

e) Knowledge Transfer: TTOs assist in disseminating knowledge and technologies from

f) Insummary, IP Policies and Technology Transfer Offices play a critical role in managing

and faculty to determine their commercial potential and the appropriate forms of IP
protection, such as filing patents.

parties interested in utilizing the institution's IP for commercial purposes. These
agreements specify the terms and conditions of use and any financial considerations.

and industry partners, facilitating research collaborations and joint projects that can
lead to technology development and commercialization.

ventures based on their innovations, TTOs may provide support, resources, and
guidance to help them establish spin-off companies.

academic and research settings to benefit the broader society and economy.

intellectual property, fostering innovation, and ensuring that valuable research and
technology generated within academic and research institutions have the potential
to benefit society and the economy.

]

"‘ ﬁFrTEII'_:II_?(I;AELNCE Responsible Artificial Intelligence For Agriculture | 109

=@ =w | FOR And Food Systems Training Manual

¥/ DEVELOPMENT



4.3 IP Protection in Public-Private Partnerships for Al Innovation
Definition of Public-Private Partnerships (PPP): PPPs are collaborative arrangements between

public entities (government, research institutions, etc.) and private companies to jointly
develop and commercialize Al innovations.

Benefits of PPPs: I

* Access to diverse resources: Combining public sector funding and expertise with
private sector agility and resources.

e Faster development and deployment: Reduced bureaucracy and streamlined
decision-making processes.

e Shared risks and rewards: Both parties share the risks associated with innovation and
benefit from its commercial success.

Challenges of PPPs: I
e Aligning interests and objectives of public and private stakeholders.
e Balancing IP protection with open access to knowledge and technology.

e Ensuring fair distribution of benefits and responsibilities.
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CASE STUDIES AND BEST PRACTICES

This module covers;

@ Successful Al Innovations in Agriculture and Food Systems in Africa
\t_)/ Examples of IP Strategies and Commercialization Models
< Lessons Learned and Challenges Faced

d Ethical and Legal Considerations in Real-World Al Projects

There have been several successful Al innovations in agriculture and food systems in Africa that
have shown promise in addressing various challenges faced by farmers and the agricultural
sector in the region. These innovations have the potential to improve crop yields, increase
efficiency, reduce losses, and enhance food security. Some IA innovations in agriculture include;

Farm Mapping and Monitoring: Al-driven technologies have been used to map farmland
and monitor crop health using satellite imagery and drones. This helps farmers identify
areas of concern, such as pest infestations, nutrient deficiencies, or water stress, and take
timely action to mitigate potential issues.

Crop Disease Detection: Al-powered applications have been developed to detect crop
diseases accurately and early. These applications use image recognition and machine
learning algorithms to analyze images of diseased plants taken with smartphones or
other devices. Early detection allows farmers to respond promptly and limit the spread of
diseases, minimizing crop losses.

Precision Agriculture: Al is being used to enable precision agriculture techniques, where
farmers can optimize inputs like water, fertilizers, and pesticides based on real-time data
and analysis. This reduces resource wastage and improves overall efficiency in agricultural
production.

Climate and Weather Prediction: Al models have been employed to analyze historical
weather data and predict future weather patterns more accurately. These predictions help
farmers make informed decisions about planting and harvesting times, manage irrigation,
and prepare for extreme weather events.

Market Price Prediction: Al-powered applications have been developed to forecast
market prices for agricultural commodities. By having access to price predictions, farmers
can make strategic choices about what crops to grow and when to sell them, maximizing
their profits.

Crop Yield Prediction: Using historical data, weather information, and satellite imagery,
Al models can predict crop yields for specific regions. These predictions are valuable for
planning and resource allocation, ensuring food supply stability.

Automated Farming Machinery: Al-driven automation is being integrated into farming
machinery, such as tractors and harvesters, to enhance precision and reduce labor

demands.
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These automated systems can optimize planting and harvesting processes, leading to
increased productivity.

Smart Irrigation Systems: Al-powered irrigation systems can monitor soil moisture levels,
weather conditions, and crop water needs. This information helps farmers apply water
precisely where and when it's needed, reducing water waste and energy consumption.

Agricultural Chatbots: Al-driven chatbots and voice-based assistants are being used to
provide real-time advice and support to farmers. Farmers can get information about best
practices, pest control methods, and weather updates through their mobile phones.

Crop Sorting and Quality Control: Al-based sorting machines are used to categorize, and
grade harvested produce based on quality attributes. This ensures that only high-quality
produce reaches the market, reducing food waste and increasing profitability.

These are just a few examples of Al innovations that have shown promise in transforming
agriculture andfood systemsin Africa. It'simportant to note that the landscape of Al applications
is continually evolving, and there may be even more advancements and successful case studies
beyond my last update. Nevertheless, these innovations serve as valuable stepping stones to
address the unique challenges faced by African farmers and enhance the overall agricultural
productivity in the region.

(@ , Case Study 1: Blue River Technology (USA)

B Started in 2011 by two postgraduate students at Stanford University
B They set out to see how computer vision, machine learning and robotics could be
applied in agriculture.
They tested their ideas in Central California Valley.
Presently the company has a team of researchers that creates intelligent machinery
to change agriculture.
Creates first-of-its-kind technology that solves global-scale problems.
Creates and iterates on computer vision, machine learning, and robotics to
Create intelligent machinery.
Their products aim to-
. optimize chemical usage,
. reimagine routine processes,
. improve farming yields year after year.
. Capture data on crop yields

(b , Case Study 2: The Lettuce Bot machine

B Used for lettuce thinning - a difficult task if manually done.

M Involves identifying and removing unwanted lettuce seedlings.

B This machine automated this process by taking images, identifying which plants
to remove, spraying them, and verifying the accuracy and performance of the
system, all in real time.
https://bluerivertechnology.com/wp-content/uploads/2020/08/timeline-2.jpg
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(¢ Case study 3: See & Spray™ Technology

B Accurately identify crops and weeds with accuracy

B Enables spraying of weeds and therefore crop management.

B Powerful software ensures faster execution of these tasks.
https://bluerivertechnology.com/wp-content/uploads/2020/11/mission-timeline-3.
jpg. https://youtu.be/LOnGUSPDnUU

(d , Case Study: Association of Cooperatives in Argentina (ACA)

Has intelligent machines that can load 2,800,000 tonnes of grain per hour.

It keeps data of all cereals and grains throughout Argentina.

Has a management platform for producers, clients and suppliers in Argentina?
Digital agriculture platform to facilitate decision making.

It is an online store of the field with all info at a click.

Leading national actor in commercialization of cereals and oilseeds
https://www.acacoop.com.ar/grain-origination.html

Conclusion and Next Steps

(@ , Summary of Key Takeaways

B Digitization is sweeping over the entire world and taking over from manual processes.

B Al hasanimportant role to play in agricultural processes such as ploughing, planting,
weeding, spraying, harvesting, storage, processing, and marketing.

B The use of Al is not yet widespread in Africa.

B Researchers in Al need to protect their creations and inventions.

B Protection of inventions and creations can be achieved through patents, industrial
designs, utility models, copyright, neighboring rights, trademarks, trade secrets,
geographical indications and plant breeders’ rights.

B Such protection is beneficial to both the scientist and the society at large.

B It is important for a creator or inventor to know whom to collaborate with in

registering, licensing and or otherwise commercializing their IP.
B Institutions/companies need to keep a valuation of their IP assets as these count as
part of the total portfolio of a company/institution.

(b Final Remarks and Acknowledgments

c Evaluation and Feedback
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Product Development for Scale Up/Commercialization

SIMPLICITY  aa
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Introduction

This document describes the processes and activities necessary to take an existing or new idea
to market in a scalable manner. These activities are grouped into 3 major categories as seen
below.
(a, Product Design
- Design Thinking
(b ) Planning and Logistics
(, Marketing Strategy & Business Analysis

How to get the most out of the Module

B Try to read one area or topic and put that to use before moving on to the next.
B Spend some time talking with your team about each stage to determine how it
relates to your products/services.

4.1 Product Design 101

Product design (also known as Industrial design) is
all the work that comes between the initial idea for a
new product, through to the point where the design is
ready to be handed off to a manufacturer

4.2 Product Design 101 e

In the case of an entrepreneurial product designer, the
work continues even after the customer is holding the
product in their hands

4.3 Design Brief

While being concise as possible, explain:

e Problem

¢ Proposed Solution

¢ How the solution fits into the desired users life

4.4 Design Thinking

Empathize Ideate
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4.5 Empathy

Empathy simply refers to learning all there is about the user(s) in
question through:

e Observation

e Engagements by Interactions and interviews

e Experience by immersing oneself

Empathy - Beginner’s Mindset

Your assumptions may be misconceptions and stereotypes that can
restrict the real empathy you can build. A beginners’ mindset helps
eliminate these biases. How to assume a beginners mindset:

e Don’tjudge.

Question everything.

Be truly curious.

Find patterns.

Listen. Really.

By understanding the choices that person makes and the behaviours that person engages
in, you can identify their needs, and design to meet those needs.

Expl{:re
Emotions

Evoke

i Qluestion
Lorims Statements
Thank &
Build Wrap-up
Intro Rapport
Intro Project
Yourself
L=y
time
Define
v
After collecting volumes of user information, it is time
to distil down to one specific user group, their need
and the insight behind that need.
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Define - Problem Tree

A problem tree provides an overview of all
the known causes and effects to an identified

problem.
° Settle on the core problem
° Identify the causes and effects

Define - Solution Tree

e Develop a solution tree Make everything
on the problem tree positive
e Select the preferred intervention

Solution Tree

Define - Stakeholder Analysis
Identifying key stakeholders and their interests in connection to the design of the solution.

Stakeholder User Buyer Influence Success

Stakeholder 1
Stakeholder 2

Stakeholder 3

Fill with H- High Rank, M — Middle Rank, L — Lowest Rank

Ideate

Ideation is the process of idea generation.
Mentally it represents a process of “going
broad” in terms of concepts and outcomes
for building prototypes and driving innovative
solutions.

Methods of ideas generation
® Design Requirements

® Brainstorming
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Ideate - Design Requirement

Designing a baseball bat Cost to purchase, use or repair
e Lessthan 1.5Kg. Geometry

e Made out of a material Size, overalldimensions
approved by the league. al | !-...,-:.¢.- teristics
e Able to hit a baseball WE:I\‘._:lP:It, density, melting point, texture, color

without breaking. Enérgv consumption
UndéSirab]e sideeffects

© —

Ideate -Brainstorming

1. Individual and Group Brainstorming: Individualsintheteam
develop 3 ideas for a solution and merge the best features through
discussions

2. Building onexistingideasfsolutions
The whole team is tasked with finding existing solutions and learning from them

Ideate — Preferred Idea Probiem Arsa: Many eiderty people have difficulty with balancing
while showering and while transferring Into and out of the tub,
Select a solution by comparing your design ideasagainstyour Tomgn Welght [Shiower Ewivel Chalt  Ayorasiic Plvoting  Shower  Tub
5 PR . Critenia Steps. Wi Hinge Leg  Swivel Tub Grips  Door
design eriteria using pugh'schart Chair
Aesihelics ] . o Y r
Cost 2 . a = e
nstaliation ] - T o - . -
Safety 2 u - . -
Ease of Use a M . . - .
Bainienance 1 = = . %
Bpeed 1 o - o
Comtort 2 A . . F o
Halse 1 2 T . - 0 o
Bpace 2 LE] u 0 i . "
Universal 1 u o = - o
. ] 0 ) Fl T ]
o 1 18 7 0 2 E
. 18 il 7 ] [ 5
3 ] 3 ) 75 (5]

Prototyping

A prototype is an early sample, model, or release of a product
built to test aoncept or process. It is usually made to act as
a thing to be replicated or learned from

. s . . ARTIFICIAL
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Prototyping

Hardware-based Prototype

- Paper prototype -preliminary drawings
L] Visual prototype-cardboard models
L] Proof of concept model - 3D
models/simulation
- Functional prototype
Prototyping

Software based Prototype

= Paper prototype — mockups — low fidelity
»  User Experience prototype — Adobe XD/Figr
models etc — high fidelity

=  [Functional prototype - working prototype

Testing

The goal at this point is to ensure the final product serves the
preferred intervention selected in the solution tree stage.

This is to also ensure the products has no bugs or undesired
features

Universal Design

@
When employed, the "universal design" principle produces q
systems, services, and environments that are as accessible,
understandable, and practical for everyone, regardless of
their age, size, ahility, or disability. P
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Circular Design

Planning and Logistics - DOM

parts that are simple to produce high-quality goods at a

('
Design for Manufacturing (DFM) is the practice of creatin
g g (DFM) p g g I:.L.Ehﬁ- ClEFt?.
cheaper cost. Redefining the product and reducing U)

Choosing materials that are either sustainable
or recycled

Awareness of how the materials you choose are created

Accepting responsibility for what happens to your products
after they are no longer useful

Planning for your products’ afterlife; Recyclable?
Re-usable?

complexity all help to achieve this. ﬁ

Planning and Logistics - Budget

Planning and Logistics - Implementation Plan

122

Item
Description/Justification/Need
Quantity

Unit Cost

Total Cost

Activity (with sub activities where necessary)
Start and End Time

Key Resources Needed

Personnel for Key Activities

Key Deliverables/Expected Outcomes
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e 4

- w
Planning and Logistics - Sourcing . H ’
At this point the goal is to secure partners needed for &
production or manufacturing and gather the corresponding :
materials needed.
: &
J

4.5 Product Implementation

After identifying your potential products and opportunities, determining your goals, and
analyzing your environment, it is now time to implement your product and get it out into the
market.
You need to ensure that you have:

® Enough time to implement your product; Product quality

e Budget requirements

e All relevant people and stakeholders Markets (existing and potential)

Structure requirements
e Limiting factors (regulations, laws, etc.)

Implementation Stages

This section will give you an overview of the stages you may have to go through to take your
product from a plan to a real product.

1 Involve the community, stakeholders, and investors to gain support
2 Check regulations and obtain licenses
3 Establish other administrative information including staffing, insurance,

pricing, promotions, advertising, and booking systems

Adapt product to meet the acceptable regulatory standards

Coordinate advertising and promotion

Prepare promotional materials

Conduct an initial test of your product

Monitor feedback and response

Ol 0| N|O|U | &

Make changes if necessary
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What you should try to Achieve in the Successful Implementation of your Product:
® Have appropriate quality standards
® Complete tasks in the planned time frame

= Execute in line with cost requirements

Business Plans

This section will give you a guide to designing a Business Plan for your product/business
Steps in creating a business plan

e Establish a business objective
As mentioned earlier, you need to have an aim for your business, whether it be to earn a
certain amount of profit or to be the most used product worldwide, etc.

e Carry out internal and external research
You need to find out all you can about creating your product.

® Prepare your own SWOT Analysis
In analyzing your environment, you need to know your strengths, weaknesses,
opportunities, and threats.

e Plan what needs to be done and when
Have a written plan showing a step-by-step process leading to your results for this
product.

e Think about how to adapt the product to customer needs
From information gathered in your external and internal research, you should make sure
that your product meets the needs of your customers.

e Find additional sources of financing, advice and training
Always be on the lookout to improve your product, whether through looking at training
programs on offer or through ways of helping you find certain parts of your product.

e Devise a marketing strategy
You cannot expect to create a product and just wait for customers to come, you have to
find your customers. This is done through marketing ( see the section on marketing).

e Write up a business plan
After you have gone through each specific step in creating your business plan, you now
have to write this plan.

e What do | put in my business plan?
In a Business Plan, there are five important elements. Included below are questions you
should answer for each element to ensure you have a sound business plan.
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Know your Market

Who are your customers?

What have you got to sell?

Who would want to buy it?

How much are they willing to pay?
How do you find them?

How do you convince them to buy?
How much does it cost to reach them?
How long would it take to get enough
customers to start making profits?

Know your Competition

What does your competitor have?

Who else can sell this product or a similar one?
How much do they charge?

Why is yours better & how much can you charge?
How would they react?

What advantages do you have?

What advantages do they have?

Identifying Resources Required

What resources are you going to use for your product?

What resources do you have available?

How would you use these resources?

How much would you pay for expenses, team, equipment, etc...?
How long would it take to get enough customers to cover expenses?
Do you need initial startup capital?

Can you get additional capital?

Capacity Building Requirements

What training do you have for your team?

What skills do you have?

What additional skills do you need?

How will you manage the product/project,

are you alone or sharing responsibility?

What team do you need?

Can you offer them training or career development?
How will you take slow periods in business?

How will you assess progress and get feedback?

Developing a Financial Plan

What is your projected cash flow?

Do you have a profit and loss statement?
Can you list your assets and liabilities?
Do you have a balance sheet?
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The SMART Method

After you have written your plan, one tool for designing and managing your plan is the
SMART method.

The SMART method says that your business plan should be specific, measurable, appropriate,
and reliable and it should be time-bound.

Specific Know what exactly you want to happen for your product and
business

Measurable Set clear targets for your product

Appropriate Be customer oriented, reflects the resources available, and

fits within the local environment

Reliable It has a good chance of success compared to the investment
that will go into it
Time-bound Links to a timeline which says when each objective or activity

will be completed

Market Research

It is the collecting, recording, and analyzing of all information relating to the identification
and satisfaction of consumer needs. Market research can help recognize current customers
and identify markets you would like to attract.

Answering questions like:
*  Whois the target customer?
*  Why do they use/buy similar products and services?

Market Information

= Having a good idea is only the start

= You have to bring that idea to commercial reality

* You do not know how good your idea is until you investigate it

= Good business people are risk takers but they are measured risk takers
= The more research you do the lower the risk will be

* Because there is no use in developing a product that no one wants

Market Segments

» Segmenting your market means to further focus on the customers you want to attract

* The research you have conducted will be useful in segmenting

* |dentifying the size of your market areas is the first stage of segmentation

* The size will depend on several factors including how many people would want to use
your product

Marketing Plan

A successful business marketing plan needs to be consumer orientated. Understanding
customer needs and what they think as well as knowledge of who they are, the services they
want and the experience they are seeking.
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Building a Marketing Plan

A marketing plan is an overall process where decisions are made for the selling of a product/
service offering. You start with collecting marketing background information (situational
analysis/marketing audit) and from this identify problems and key issues that will make your
future business decisions.

Steps in Building a Marketing Plan

Situational Analysis

SWOT Analysis

Tactical Marketing Strategy
Marketing Budget
Performance Timeline
Performance Evaluation

Situational Analysis

A situational analysis involves scanning your environment. But for a marketing plan, a
situational analysis involves scanning your marketing environment. You need to do this to
measure your marketing performance.

In @ marketing situational analysis you need to include:

Company and product What are your key selling points and competitive
review advantage?
Corporate Philosophy What is your company’s belief?

Eg. Short-run profit-driven or long-run business growth?

Financial-based How will you measure or record the financial
performance measures performance?

Eg. Revenues, costs, profits, profitability?

» This measures internal efficiency

Market-based performance | = How will you measure or record market performance?
Eg. relative quality, customer satisfaction, retention,
market growth?

* This measures external effectiveness

Research, Development, * What types of research, development and
and Marketing investments | marketing investment do you have for the future of
your product?
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SWOT Analysis

A SWOT Analysis for a marketing plan will focus on marketing strengths, weaknesses, threats
& opportunities.

Some examples are:

Strength Weakness Opportunities Threats
A recognized leader in High costs of Exchange rate Increase government
product/service marketing changes regulation efforts of

major competitors

Increase in technology  Limited resources  Growing market Competitors

demand
Team with High team New tax Market
marketing knowledge turnover incentives restructuring

Tactical Marketing Strategy

Here you want to be specific in how you are actually going to market your product/service. So
certain tools are used to assess your potential market as you have to be product and market-
specific. These tools are:

Sales objectives = How many products are you aiming at selling?
Target market segments = Who are you selling your product to?
Marketing objectives and *= How are you selling your product?

strategies

Positioning and image *= What is the picture you want to send to
strategies potential customers about your product/service

and how will you do that?

Marketing mix * These are the tools used in the marketing of
products (what you are offering?)

Price - What price are you offering for the
experience or products

Place - Where will you distribute or place the product
Promotion - How will you sell your product?

(Personal selling / operations, Advertising
message, Publicity, Merchandising)
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Creativity in Product Design Promotion

It's crucial to use a creative approach while designing your product. Users are contrasting your
offering with numerous others. Your product needs to be distinctive enough to be noticed.
Developing a theme is a wise move. Something that will convey the kind of experience you are
providing. Make sure your product is trustworthy, and appealing to people who sell comparable
goods, such as retailers, distributors, and other business entities.

Price

Set a reasonable price for your product

You must determine an appropriate pricing; it must correspond to what the buyer anticipates
paying for the product. You should be aware that you could utilize a lot of resources to
manufacture your product and charge less for it. This could imply that you won't get paid
enough to cover your expenses.

Place

One question facing businesses is what way to best distribute and sell the product to
customers. You can do this directly to the customer or through a distribution agent, sales
points, e-commerce, etc.

Marketing Budget
How much are you planning to spend for each of your marketing campaigns? Give amounts of
how much is going to go to promotion, placing, etc.

Performance Timeline

You need to set a timeline to know when your product will be marketed. A good idea is to
set key dates when you will achieve each aim. This will give you an idea of what you need to
complete.

Performance Evaluation
You need to review your marketing plan after a period of time to see whether it was of any use.

Example of Marketing Plan Outline

Marketing Strategy Strategic Focus and Plans Marketing/Service
- Focus Marketing Program Marketing Research

Evaluation of a Product

Overview

You must monitor and assess your product's performance in relation to the intended goals
and specifications. Check comments from clients, stakeholders, and the community to see
whether any adjustments are needed, then make any necessary adjustments.
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Monitor and evaluate new product

Profitability
B Is the product achieving the amount you have budgeted for?
B Are costs in line with estimates you have made?
B Is the promotion you used attracting the numbers needed to achieve profit?

External Environment
B Are there any changes/events that may affect the profitability of your product?
Operating considerations
Are team skills enough to allow them to grow?
Will further training be needed?
Are more resources needed?

Is more equipment needed?

Customer satisfaction
B Are there any concerns that need to be addressed?

Checklist

v’ Before your product is launched here is a checklist to ensure you have
completed the necessary stages.

Do you have a business plan?

Have you selected specific markets to focus on?

Have you thought about who your customers will be?

Have you talked to other people about their current product?

Is your product suitable to include certain features?

Have you completed a SWOT Analysis?

Do you know how you will spread the word about your product?
Do you have a way for customers to purchase your product?
Does your pricing structure provide for commission?

Have you considered a range of marketing opportunities?

v
v
v
v
v
v
v
v
v
v

Resources for Further Reading

e  The product development process: https://www.shopify.com/blog/product-
development-process

e  Product development strategies: https://smallbusiness.chron.com/examples-product-
development-strat egy-3219.html

e Books
v INSPIRED: how to create tech products customers love by Marty Cagan, 2008
v The Lean Product Playbook: How to Innovate with Minimum Viable Products and
Rapid Customer Feedback by. Dan Olsen
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Tracking Carbon Footprint in Al Models for Responsible Artificial
Intelligence in Agriculture and Food Systems
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5.1 Overview of Carbon Footprint

Carbon footprint is a measure of the amount of greenhouse gas emissions, particularly carbon
dioxide, that are produced by an individual, organization, or activity. It is expressed in terms of
the amount of carbon dioxide equivalent (CO>e) that is emitted into the atmosphere.

The carbon footprint is usually calculated by considering various sources of emissions, such as
electricity consumption, transportation, heating and cooling, food and agriculture, and waste
management. These emissions are then converted into their equivalent amount of carbon
dioxide, based on their global warming potential, and added up to determine the total carbon
footprint.

Reducing your carbon footprint can involve making changes in various aspects of your life, such
as reducing energy consumption, using renewable energy sources, using public transportation
or carpooling, eating a plant- based diet, reducing waste, and supporting businesses that have
a low carbon footprint. By reducing your carbon footprint, you can help mitigate the impacts
of climate change and contribute to a more sustainable future.

5.2 Principles of the Carbon Footprint and its goals

The principles of the carbon footprint are based on the concept of measuring and reducing
greenhouse gas emissions to mitigate the effects of climate change. The primary goals of the
carbon footprint are to:
Measure greenhouse gas emissions: The first step in reducing carbon emissions is to
measure them accurately. This involves determining the amount of carbon dioxide (CO3)
equivalent emissions generated by an activity, organization, or product.

m Identify sources of emissions: Once the carbon emissions are measured, it is essential

to identify the sources of emissions. This helps in understanding which activities are
contributing the most to the carbon footprint and identifying opportunities to reduce
emissions.

m Reduce emissions: The ultimate goal of measuring the carbon footprint is to reduce

greenhouse gas emissions. This can be achieved by adopting sustainable practices,
such as reducing energy consumption, using renewable energy sources, improving
transportation efficiency, and implementing waste reduction strategies.

Offset emissions: In some cases, it may not be possible to reduce emissions completely.
In such cases, carbon offsets can be used to compensate for the remaining emissions by
investing in projects that reduce or remove carbon emissions elsewhere.

The principles of the carbon footprint and its goals are based on the concept of sustainability,
which aims to meet the needs of the present without compromising the ability of future
generations to meet their own needs. By measuring and reducing carbon emissions, we can
help mitigate the effects of climate change and create a more sustainable future for ourselves
and future generations.
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5.3 Assessing a personal/organization's carbon footprint and
identifying areas for improvement

Assessing a personal or organization's carbon footprint involves several steps, including:
Determine the scope: The first step is to define the scope of the assessment. This involves
identifying the activities, processes, or products that are being assessed, and the time
frame for the assessment.

m Collect data: The next step is to collect data on the energy use, transportation, waste,
and other activities that contribute to greenhouse gas emissions. This can be done by
reviewing bills and records, conducting surveys, or using carbon footprint calculators.

m Calculate emissions: Once the data is collected, the next step is to calculate the carbon
footprint. This involves converting the energy use, transportation, waste, and other
activities into COpe emissions.

Identify areas for improvement: The carbon footprint assessment can help identify areas
where emissions can be reduced. This could include improving energy efficiency, using
renewable energy sources, reducing waste, optimizing transportation, and changing
behaviour.

Develop an action plan: Once the areas for improvement are identified, an action plan
can be developed. The action plan should prioritize the most effective and feasible
measures for reducing emissions, set goals and timelines, and assign responsibilities.

Monitor and evaluate progress: Regular monitoring and evaluation are essential to
determine if the action plan is achieving the desired results. This can be done by regularly
reviewing energy bills, waste reports, and other relevant data.

Assessing a personal or organization's carbon footprint and identifying areas for improvement
is an essential step in reducing greenhouse gas emissions. It can help individuals and
organizations identify opportunities to become more sustainable and take actions to mitigate
their impact on the environment.

5.4 Measuring and tracking the impact of carbon reduction
initiatives in all activities

Measuring and tracking the impact of carbon reduction initiatives is an essential part of
reducing greenhouse gas emissions. The following are the steps involved in measuring and
tracking the impact of carbon reduction initiatives:

-Set a baseline: The first step in measuring the impact of carbon reduction initiatives is to
establish a baseline of greenhouse gas emissions before any changes are made. This baseline
can be established using the data collected during the carbon footprint assessment.

-Set goals: Once the baseline is established, the next step is to set goals for reducing greenhouse
gas emissions. The goals should be specific, measurable, and time-bound.
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- Implement initiatives: After the goals are set, it's time to implement carbon reduction
initiatives. These initiatives may include improving energy efficiency, using renewable energy
sources, optimizing transportation, reducing waste, and changing behaviour.

5.5 Best practices for continuous improvement and reporting

on carbon emissions

Some of the best practices for continuous improvement and reporting on carbon emissions

includes:

a Establish a baseline: To track progress and continuous improvement, it is essential to

Vestablish a baseline of carbon emissions. This baseline provides a starting point for
understanding emissions and identifying areas for improvement.

b  Use accurate measurement methods: It is essential to use accurate and consistent
measurement methods to track carbon emissions over time. This includes using
standardized emission factors and tracking data from all relevant sources.

Q:_/ Set reduction targets: Once the baseline is established, set reduction targets to
guidecontinuous improvement efforts. These targets should be ambitious but achievable
and reflect the organization's commitment to reducing carbon emissions.

\ﬂ/ Identify areas for improvement: Use the baseline and reduction targets to identify areas
for improvement in emissions. This could include energy efficiency, transportation, waste
reduction, or other areas that contribute to carbon emissions.

Q/ Develop and implement reduction strategies: Develop and implement reduction
strategies to achieve the established targets. These strategies could include adopting
renewable energy sources, improving energy efficiency, promoting sustainable practices,
or investing in carbon offsets.

kf/ Monitor progress: Continuously monitor progress towards the established
reductiontargets to track improvements and identify areas for additional improvement.
Thisincludes regularly measuring and reporting on carbon emissions.

g , Engage stakeholders: Engage stakeholders, including employees, customers, and
suppliers, to promote a culture of sustainability and encourage continuous improvement
efforts.

w Report on progress: Regularly report on progress towards carbon reduction targets
and share this information with stakeholders. This can demonstrate the organization's
commitment to sustainability and encourage others to take action as well.

Continuous improvement and reporting on carbon emissions requires accurate measurement,
setting reduction targets, identifying areas for improvement, developing and implementing
reduction strategies, monitoring progress, engaging stakeholders, and reporting on progress.
By following these best practices, organizations can demonstrate their commitment to
sustainability and contribute to reducing the impact of climate change.

[

the steps involved in measuring and tracking the impact
of carbon reduction initiatives, and why is it important to
establish a baseline before implementing these initiatives?

U
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5.6 Goals of Measuring Carbon Footprint

The primary goals of measuring carbon footprint cannot be overemphasized, but the major
ones are to:

- Raising awareness about the impact of our activities on the environment: Raising awareness
about the impact of our activities on the environment is an essential step in promoting
sustainable behaviour and reducing our carbon footprint. It involves educating individuals
about the environmental consequences of their actions and the importance of reducing their
impact on the environment.

One effective way to raise awareness is through education. Formal education programs,
workshops, and training sessions can help individuals understand the impact of their activities
on the environment and learn how to reduce their carbon footprint. This education can
cover topics such as energy use, transportation, waste reduction, and other environmentally
conscious practices.

Effective communication is another essential tool for raising awareness about environmental
issues. Individualsand organizations can communicate their environmental goals, initiatives, and
achievements to stakeholders through various communication channels, such as newsletters,
social media, and public announcements. This communication can help individuals understand
the importance of reducing their carbon footprint and encourage them to take action.

Behaviour change campaigns can also be effective in promoting sustainable behaviour
and raising awareness. These campaigns can encourage individuals to reduce their energy
consumption, use public transportation, or recycle. Such campaigns can help individuals
understand the impact of their actions on the environment and encourage them to adopt
environmentally conscious behaviours.

Community engagement is another effective way to raise awareness about environmental
issues. Engaging with the community can involve organizing events, workshops, or volunteering
opportunities that promote sustainable behaviour. By participating in such activities, individuals
can learn about environmental issues and how to reduce their carbon footprint.

Partnerships with other organizations and businesses can help raise awareness about
environmental issues and promote sustainable behaviour. Such partnerships can promote
sustainable products and services and encourage customers to reduce their carbon footprint.
By working together, organizations and businesses can raise awareness about environmental
issues and encourage individuals to take action to reduce their impact on the environment.

In conclusion, raising awareness about the impact of our activities on the environment is crucial
in promoting sustainable behaviour and reducing our carbon footprint. Through education,
communication, behaviour change campaigns, community engagement, and partnerships,
individuals and organizations can promote environmentally conscious practices and reduce
their impact on the environment.

- Encourage the reduction of emissions to mitigate the effects of climate change: Encouraging
the reduction of emissions is critical to mitigate the effects of climate change. Greenhouse
gas emissions, including carbon dioxide and methane, trap heat in the atmosphere, leading

ARTIFICIAL

."& INTELLIGENGE Responsible Artificial Intelligence For Agriculture | 135

;o'-: FOR And Food Systems Training Manual
i DEVELOPMENT



to global warming and climate change. As a result, reducing these emissions is crucial in
preventing the most catastrophic effects of climate change.

There are several ways to encourage the reduction of emissions. One approach is to raise
awareness about the impacts of climate change and the role of emissions in contributing to it.
By educating individuals about the consequences of climate change and the need to reduce
emissions, they can adopt environmentally conscious behaviours and make informed choices.
Governmentscanalsoplayaroleinencouraging the reduction of emissions. They canimplement
policies and regulations to incentivize individuals and organizations to reduce their carbon
footprint. Policies such as carbon taxes, incentives for renewable energy, and regulations on
greenhouse gas emissions can create economic incentives for reducing emissions.

Investing in renewable energy sources such as wind, solar, and geothermal is another way to
encourage emission reduction. These sources of energy are cleaner and more sustainable than
traditional fossil fuels, reducing dependency on carbon-emitting energy sources.

Another effective way to reduce emissions is by adopting energy-efficient technologies.
Energy-efficient appliances, LED lighting, and energy-efficient building materials can reduce
energy consumption and decrease emissions.

In summary, encouraging the reduction of emissions is critical to mitigate the effects of climate
change. By raising awareness, implementing policies and regulations, investing in renewable
energy, adopting energy-efficient technologies, and promoting sustainable practices, individuals
and organizations can contribute to reducing greenhouse gas emissions and protecting the
planet.

- Identify sources of emissions and implement strategies to reduce them: |dentifying
sources of emissions and implementing strategies to reduce them is essential to achieving
carbon reduction targets. To identify sources of emissions, organizations should conduct a
comprehensive inventory of their operations and activities that contribute to carbon emissions.
This inventory should include direct and indirect emissions, such as energy use, transportation,
waste, and supply chain emissions.

Once the sources of emissions have been identified, organizations can develop and implement

strategies to reduce them. Some effective strategies include:

n Energy efficiency: Improving energy efficiency in buildings and operations can reduce
energy consumption and lower carbon emissions. This can be achieved through
measures such as upgrading equipment and lighting, implementing smart building
systems, and optimizing HVAC systems.

m Renewable energy: Investing in renewable energy sources such as wind, solar, and
geothermal can reduce reliance on fossil fuels and lower carbon emissions. This can
include installing solar panels or purchasing renewable energy credits.

m Transportation: Reducing transportation-related emissions can be achieved through
promoting the use of public transportation, incentivizing carpooling, and investing in
electric or hybrid vehicles.
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Waste reduction: Reducing waste through recycling, composting, and reducing
consumption canlower carbonemissionsand contribute toamore sustainable operation.

E

Supply chain emissions: Organizations can work with suppliers to reduce carbon
emissions throughout the supply chain. This could include promoting sustainable
practices and reducing the carbon footprint of products or services.

Vi Carbon offsets: Carbon offsets can be used to balance out carbon emissions by investing
in projects that reduce carbon emissions or remove carbon from the atmosphere. This
can include supporting reforestation projects or investing in renewable energy.

Identifying sources of emissions and implementing strategies to reduce them is essential to
achieving carbon reduction targets. By conducting a comprehensive inventory of operations,
developing and implementing strategies such as improving energy efficiency, investing in
renewable energy, reducing transportation-related emissions, reducing waste, working with
suppliers, and using carbon offsets, organizations can effectively reduce their carbon footprint
and contribute to a more sustainable future.

Create a more sustainable future and reduce impact on the environment: The concept of
sustainability is rooted in the idea that our actions should meet the needs of the present
without compromising the ability of future generations to meet their own needs. It is a critical
challenge facing us today, given the impact of human activities on the environment.

To create a more sustainable future and reduce our impact on the environment, there are
several steps we can take. One of the most important is to reduce our energy consumption.
We can do this by adopting energy - efficient practices, using energy-efficient appliances, and
insulating our homes and buildings.

Another important step is to use renewable energy. Investing in renewable energy sources
such as wind, solar, and geothermal can reduce our reliance on fossil fuels and lower our
carbon footprint. This can help to mitigate the impact of climate change and promote a more
sustainable future.

Promoting environmental education and advocating for policy change are also critical steps
towards a more sustainable future. Educating ourselves and others about environmental issues
and sustainable practices can help to build a culture of sustainability and promote positive
change. Advocating for policies that support sustainable practices and reduce our impact on
the environment, such as carbon pricing, renewable energy incentives, and regulations on
harmful pollutants, can also make a significant impact.

Creating a more sustainable future and reducing our impact on the environment requires
action at all levels, from individual choices to organizational and policy changes. By adopting
sustainable practices, supporting sustainable agriculture and transportation, promoting
environmental education, and advocating for policy change, we can work towards a more
sustainable future for ourselves and future generations.
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S

Research and identify sources of emissions that contribute
to your carbon footprint. This can include energy use,
transportation, waste, and supply chain emissions.

_

5.7 Calculating Carbon Footprint of Non-Machine Learning
Activities

Calculating the carbon footprint of non-machine learning activities involves estimating the
greenhouse gas emissions associated with those activities. This can be done by identifying the
sources of emissions, estimating the amount of emissions generated by each source, and then
using a standard emissions factor to convert those estimates into CO2 equivalents.

Some common carbon footprint calculator trackers, includes:

\a~ MyEarth (Android/iOS):

MyEarth, an energy-tracking app is a mobile app that allows users to track and monitor
their energy consumption in real-time. The app provides users with personalized tips and
recommendations for reducing their energy consumption and carbon footprint, based on their
usage patterns and behaviour.

To use the app, users input information about their energy usage, such as electricity bills, gas
bills, and fuel expenses. The app then analyses the data to provide users with insights into
their energy consumption patterns and recommends actions they can take to reduce their
carbon footprint and save money on their energy bills.

The MyEarth app is designed to help users understand the impact of their energy usage on
the environment and to encourage them to adopt more sustainable practices. By tracking
their energy usage and reducing their carbon footprint, users can help mitigate the effects of
climate change and contribute to a more sustainable future.

Qb/ Carbon footprint and CO3 tracker (Android/iOS):

The Carbon Footprint and CO> Tracker app for Android and iOS is designed to help users
monitor and track their carbon footprint, particularly in relation to transportation emissions.
The app uses a GPS-based algorithm to track the user's journey modes and estimate the carbon
emissions associated with their travel.

By providing insights into CO2 emissions, the app can help users understand the environmental
impact of their transportation choices and motivate them to make more sustainable choices.
The app also includes features that encourage users to make carbon-conscious food choices,
such as tracking the carbon footprint of the user's diet and suggesting ways to reduce it.
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The Carbon Footprint and CO32 Tracker app is a useful tool for individuals who are interested
in reducing their carbon footprint and making more sustainable choices in their daily lives. By
providing real-time feedback and suggestions for improvement, the app can help users make
more informed decisions about their transportation and food choices, ultimately contributing
to a more sustainable future.

\c_ Klima (Android/iOS):

Klima is a carbon offset app available for both Android and iOS devices. The app provides
users with suggestions for making dietary, transportation, and lifestyle changes that can help
reduce their carbon footprint. Additionally, Klima includes a carbon calculator that measures
the user's carbon footprint based on their daily activities.

One of the unique features of Klima is that it allows users to offset their carbon emissions
through a variety of projects and initiatives. The app provides users with options for purchasing
carbon offsets, which are investments in projects that help to reduce greenhouse gas emissions
or remove carbon dioxide from the atmosphere.

Klima also provides users with a dashboard that displays their carbon offsetting progress,
allowing them to track their carbon footprint reduction over time. By encouraging users to make
more sustainable choices and offset their carbon emissions, Klima aims to help individuals take
meaningful action to mitigate climate change and create a more sustainable future.

\d_  Adva (Android/iOS):

Adva is a lifestyle app and carbon impact tracker that is available for both Android and iOS
devices. The app uses behavioural insights to estimate the user's yearly carbon emissions.
Adva allows users to track their daily activities such as transportation, food consumption, and
energy usage, and provides an estimate of their carbon footprint based on this data. The app
also offers personalized recommendations for reducing carbon emissions based on the user's
behaviours and preferences.

One of the unique features of Adva is that it allows users to compare their carbon footprint
to other users of the app, creating a sense of community and accountability around reducing
carbon emissions. The app also provides users with educational resources and tips for reducing
their carbon footprint and living a more sustainable lifestyle.

Adva aims to help individuals become more conscious of their daily actions and the impact
they have on the environment, encouraging them to make more sustainable choices and
reduce their carbon footprint.

\e s Green Karma (Android):

Green Karma is a sustainability app for Android that provides a fun and interactive way to
reduce carbon emissions. The app features a gaming interface that allows users to play and
collect CO3 cards for various environmental projects, which can be used to reduce real-life
emissions and earn rewards in the form of top cryptocurrencies.

Green Karma offers built-in wallets to help users keep track of the cryptocurrencies they earn
through the app. The app also provides an official certificate to users who successfully reduce
100kg of CO2 emissions, which can serve as a tangible recognition of their sustainability efforts.
The app's focus on gamification makes it engaging and motivating for users, encouraging them
to make sustainable choices and take actions to reduce their carbon footprint. Green Karma's
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unique approach to incentivizing sustainability through cryptocurrencies is also innovative and
could potentially attract a new demographic of users interested in both environmentalism and
cryptocurrency.

Overall, Green Karma aims to make sustainable living fun and rewarding while also contributing
to real-world environmental projects and helping users reduce their carbon footprint.

(e
[ Exercise 3

a.) How can the Carbon Footprint and CO; trackers apps
help users make a more sustainable transportation
and food choices?

b.) Identify other CO; calculator trackers apps.

_

5.8 Calculating Carbon Footprint using Machine Learning
Activities

Calculating carbon footprint using machine learning activities involves using advanced
algorithms and data analysis techniques to estimate the amount of carbon emissions associated
with various activities, such as transportation, energy consumption, and waste management.

Machine learning algorithms can be trained on large datasets of historical emissions data to
develop predictive models that accurately estimate the carbon footprint of specific activities.
These models can take into account a wide range of factors, such as the type of vehicle, distance
travelled, fuel efficiency, and other variables that can impact carbon emissions.

One example of using machine learning for carbon footprint estimation is the development
of predictive models for energy consumption in buildings. These models can use data from
sensors, weather forecasts, and other sources to estimate energy use and identify opportunities
for energy efficiency improvements.

Another example is the use of machine learning to optimize transportation routes and
reduce emissions associated with logistics and supply chain management. By analysing data
on shipping routes, delivery times, and vehicle types, machine learning algorithms can help
companies identify more efficient and environmentally friendly ways of transporting goods.
Machine learning can play a critical role in accurately estimating carbon emissions and
identifying opportunities for emissions reductions across a wide range of activities and
industries. Some of the ways of tracking these activities includes:

(a ML CO2 IMPACT:

The ML CO» Impact calculator is a useful tool that can help individuals and organizations
better understand the carbon emissions associated with their machine learning activities. By
inputting information about the hardware type, the number of hours used in the activity, the
cloud service provider used, and the region used in computing, the calculator can estimate the
carbon emissions associated with that activity.
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This information is provided in kilograms of CO3 equivalent (kgCO2e), which is a standard unit
used to measure greenhouse gas emissions. The calculator also provides a comparison to
other common activities, such as driving a car or taking a flight, which can help individuals and
organizations put their emissions into perspective.

Using this tool can help individuals and organizations make more informed decisions about
their machine learning activities. For example, they may choose to use more energy-efficient
hardware, select cloud service providers with lower carbon footprints, or limit the number of
hours used in their machine learning activities to reduce their overall carbon emissions.

ﬂb , CodeCarbon:

CodeCarbon is an open-source tool developed by researchers at the University of California,
Berkeley, that measures the carbon emissions associated with running software code. The
tool estimates the energy consumption of a code run on a computer and calculates the carbon
emissions resulting from that energy consumption, taking into account the location of the data
centre, where the code is executed and the energy mix of the local electricity grid.

CodeCarbon provides a simple way for software developers to estimate the carbon footprint of
their code and identify opportunities to reduce emissions. The tool is designed to integrate with
existing software development workflows and can be used with a wide range of programming
languages, but more friendly with python and environments.

By using CodeCarbon, developers can gain insight into the carbon emissions associated with
their code and make informed decisions about how to optimize their software to reduce its
environmental impact. This can include optimizing algorithms, reducing unnecessary code
execution, and choosing more energy-efficient computing environments. Overall, CodeCarbon
helps to promote sustainable software development practices and support the transition to a
low-carbon economy.

We will now head over to discuss more on how to use codecarbon and python to track carbon
emission and likewise visualize the output result.

A
| Exercise 4

How can machine learning algorithms be used to estimate carbon
footprint and identify opportunities for emissions reductions in
various activities and industries, and what are some tools available,
such as ML CO2 Impact and CodeCarbon, that can help individuals
and organizations track their carbon emissions and make informed
decisions to reduce their environmental impact?

—
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(c Tracking CO2 Using CodeCarbon 1

Artificial Intelligence, and more specifically Machine Learning, has become remarkably efficient
at performing human-level tasks: recognizing objects and faces in images, driving cars, and
playing sophisticated games like chess and Go.

In order to achieve these incredible levels of performance, current approaches leverage vast
amounts of data to learn underlying patterns and features. Thus, state-of-the-art Machine
Learning models leverage significant amounts of computing power, training on advanced
processors for weeks or months, consequently consuming enormous amounts of energy.
Depending on the energy grid used during this process, this can entail the emission of large
amounts of greenhouse gases such as CO,.

With Al models becoming more ubiquitous and deployed across different sectors and industries,
Al's environmental impact is also growing. For this reason, it is important to estimate and
curtail both the energy used and the emissions produced by training and deploying Al models.
CodeCarbon enables developers to track carbon dioxide (CO,) emissions across machine
learning experiments or other programs.

This package enables developers to track emissions, measured as kilograms of CO,-equivalents
(COzeq)inordertoestimatethe carbonfootprint of their work. For this purpose, CO,-equivalents
[CO,eq], which is a standardized measure used to express the global warming potential of
various greenhouse gases is used: the amount of CO, that would have the equivalent global
warming impact. For computing, which emits CO, via the electricity it is consuming, carbon
emissions are measured in kilograms of CO,-equivalent per kilowatt-hour. As a matter of fact,
electricity is generated as part of the broader electrical grid by combusting fossil fuels for
example.

\d_/ Calculation of carbon footprint using codecarbon

Carbon Intensity of the consumed electricity is calculated as a weighted average of the
emissions from the different energy sources that are used to generate electricity, including
fossil fuels and renewables. In this toolkit, the fossil fuels coal, petroleum, and natural gas
are associated with specific carbon intensities: a known amount of carbon dioxide is emitted
for each kilowatt-hour of electricity generated. Renewable or low-carbon fuels include solar
power, hydroelectricity, biomass, geothermal, and more. The nearby energy grid contains a
mixture of fossil fuels and low-carbon energy sources, called the Energy Mix. Based on the
mix of energy sources in the local grid, this package calculates the Carbon Intensity of the
electricity consumed.

When available, CodeCarbon uses global carbon intensity of electricity per cloud provider or
per country, when the global carbon intensity or electricity of a country is not available, but
the electricity mix is available, the carbon intensity of electricity is computed using the table
next:
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Energy Source Carbon Intensity (kg/MWh)

Coal 995
Petroleum 816
Natural Gas 743
Geothermal 38
Hydroelectricity 26
Nuclear 29
Solar 48
Wind 26

Then, for example, if the Energy Mix of the Grid Electricity is 34% Coal, 25% Petroleum,
16% Natural Gas and 27% Nuclear:
Net Carbon Intensity = 0.34 * 995 + 0.25 * 816 + 0.16 * 743 + 0.27 * 29 = 669.01 kgCO,/kWh

In cases, where there is neither the global carbon intensity of a country nor its electricity mix,
a world avarage of 475 gC0O3.eq/KWh is applied.

5.0.1 Pip installation of CodeCarbon

For installation of codecarbon, a virtual environment is first created. This is for easier
management of dependencies and packages. The command below is used to create the virtual
environment.

conda create - - name codecarbon
conda activate codecarbon

There are basically two ways to install codecarbon in the virtual environment; 1. From conda
repository and 2. From PyPi repository. For the sake of this course, we will use the installation
from PyPi repository. The command below is used to install codecarbon from PyPi repository.

pip install codecarbon

5.9 Training of a machine learning model

The CO3 tracking tool can be used along with any computing framework. It supports both
online (with internet access) and offline (without internet access) modes. The tracker can be
used in the following ways:

5.0.2 Online Mode

When the environment has internet access, the “EmissionsTracker” object or the “track_
emissions” decorator can be used, which has offline parameter set to “False” by default.

Explicit Object

In the case of absence of a single entry and stop point for the training code base, users
can instantiate a EmissionsTracker object and pass it as a parameter to function calls to start
and stop the emissions tracking of the compute section.
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from codecarbon import EmissionsTracker
tracker = EmissionsTracker() tracker.start()

# Compute intensive code goes here
tracker.stop()

This mode is recommended when using a Jupyter Notebook. You call tracker.start() at the
beginning of the Notebook, and call tracker.stop() in the last cell.

Context manager
The Emissions tracker also works as a context manager.

codecarbon import EmissionsTracker with
EmissionsTracker() as tracker:
# Compute intensive training code goes here

This mode is recommended when you want to monitor a specific block of code.

Decorator

In case the training code base is wrapped in a function, users can use the decorator @track_
emissions within the function to enable tracking emissions of the training code.

from codecarbon import track_emissions @track_emissions
def training_loop():
# Compute intensive training code goes here

This mode is recommended if you have a training function.

5.0.3 Offline Mode

An offline version is available to support restricted environments without internet access.
The internal computations remain unchanged; however, a “country_iso_code” parameter,
which corresponds to the 3-letter alphabet I1ISO Code of the country where the compute
infrastructure is hosted, is required to fetch Carbon Intensity details of the regional electricity
used. A complete list of country ISO codes can be found on Wikipedia.

Explicit Object
Developers can use the OfflineEmissionsTracker object to track emissions as follows:

from codecarbon import OfflineEmissionsTracker

tracker = OfflineEmissionsTracker(country_iso_code="CAN")
tracker.start()

# GPU intensive training code tracker.stop()
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Context manager

The Emissions tracker also works as a context manager.

codecarbon import OfflineEmissionsTracker
with EmissionsTracker() as tracker:
# Compute intensive training code goes here

Decorator

The track_emissions decorator in offline mode requires following two parameters:
il offline needs to be set to True, which defaults to False for online mode.

@ country _iso_code the 3-letter alphabet ISO Code of the country where the compute

infrastructure is hosted

pass

from codecarbon import track_emissions
@track_emissions(offline=True, country_iso_code="CAN")
def training_loop():

# training code goes here

The Carbon emissions will be saved to a emissions.csv file in the same directory.

5.10 Interpretation of carbon footprint results

To interpret the results of CodeCarbon, it's important to understand the various metrics that it
provides. Here are some key fields (metrics) and their description (interpretations):

Field
timestamp
project_name
run-id
duration
emissions
emissions_rate
cpu_power
gpu_power
ram_power
cpu_energy
gpu_energy
ram_energy

energy_consumed

Description

Time of the experiment in %Y-%m-%dT%H:%M:%S format
Name of the project, defaults to codecarbon
id of the run

Duration of the compute, in seconds
Emissions as CO,-equivalents [CO,eq], in kg
emissions divided per duration, in Kg/s

CPU power (W)

GPU power (W)

RAM power (W)

Energy used per CPU (kW)

Energy used per GPU (kW)

Energy used per RAM (kW)

sum of cpu_energy, gpu_energy and ram_energy (kW)
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Field Description

country_name Name of the country where the infrastructure is hosted
country_iso_code 3-letter alphabet ISO Code of the respective country

region Province/State/City where the compute infrastructure is hosted
on_cloud Yiftheinfrastructureisoncloud, Nin case of private infrastructure
cloud_provider One of the 3 major cloud providers, aws/azure/gcp
cloud_region Geographical Region for respective cloud provider,

examples us-east-2 for aws, brazilsouth for azure, asia- east1 for

gcp
Os os on the device, example Windows-10-10.0.19044-SP0
python_version example 3.8.10
cpu_count: number of CPU
cpu_model example Intel(R) Core(TM) i7-1065G7 CPU @ 1.30GHz
gpu_count number of GPU
gpu_model example 1 x NVIDIA GeForce GTX 1080 Ti
longitude Longitude, with reduced precision to a range of 11.1 km / 123
km?2.

This is done for privacy protection.

latitude Latitude, with reduced precision to a range of 11.1 km /123 km?2.
This is done for privacy protection.

ram_total_size total RAM available (Go)

Tracking_mode: machine or process ' (default to ““machine)

By analysing these metrics, the codecarbon is able to track the emissions being emitted by
the device and thus, developers can gain insights into the carbon footprint of their machine
learning workflows which is automatically saved in the default “emission.csv” format and
make informed decisions to reduce their impact on the environment. For example, they could
consider using more energy-efficient hardware, optimizing their workflows to reduce energy
consumption, or offsetting their carbon emissions through carbon offset programs

5.11 Creating visualizations using CometML

CodeCarbon can be automatically integrated with Comet for experiment tracking and
visualization. Comet provides data scientists with powerful tools to track, compare, explain,
and reproduce their experiments. Now, with CodeCarbon one can easily track the carbon
footprint of one’s jobs along with the training metrics, hyperparameters, dataset samples,
artifacts, and more.

To get started with the Comet-CodeCarbon integration, comet-ml installed is to be installed in
the same virtual environment as codecarbon with the command next:
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pip install comet_ml|>=3.2.2

The next step is to go to Comet’s website (https://www.comet.com/site/) and create a free
account. From your account settings page, copy your personal APl key.

In your code, include this line of command:

experiment = Experiment (api_key="YOUR API KEY")

NB: replace the placeholder code with your API key which can be found in your comet mi
profile page, Run your experiment/code and click on the link in stdout to be taken back to the
Comet Ul. You’ll automatically see your metrics, hyperparameters, graph definition, system
and environment details, and more.

Comet will automatically create an EmissionsTracker object from the codecarbon package
when your code runs. To visualize the carbon footprint of your experiment, go to the
tab in the left sidebar and click “Add Panel”.

From the Panel Gallery click the “Public” tab and search for “CodeCarbon Footprint”. Once
you’ve found it, add it to your Experiment.

Now back in the “Panels” tab you’ll see your CodeCarbon Footprint visualization in the
Comet Ul. To render the visualization by default, save your View. And every time you run your
experiments; you’ll be able to visualize your CodeCarbon emissions data.

AE—
[ Exercise 5

create a virtual environment, install codecarbon and comet ML in
the virtual environment, develop a machine learning algorithm and
track and visualize the trained model using codecarbon and comet
ML respectively.

_

5.12 Best Practices for Reducing Carbon Footprint

Sustainability is a crucial issue in today's world, and we all need to play our part in reducing our
carbon footprint to create a more sustainable future. Understanding sustainable practices, the
impact of lifestyle choices on carbon footprint, and practical ways to reduce carbon footprint
can help individuals and organizations make a significant impact in the fight against climate
change.

5.13 Overview of sustainable practices

Sustainable practices are those that are environmentally responsible, socially beneficial, and
economically viable. They aim to reduce waste, conserve resources, and minimize harm to the
environment and society. Some examples of sustainable practices include using renewable
energy sources, reducing waste, recycling, and conserving water.
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In addition to these practices, there are several sustainable frameworks that can be used to
guide individuals and organizations towards a more sustainable future. These frameworks
include the triple bottom line (TBL), the circular economy, and the United Nations' Sustainable
Development Goals (SDGs).

The TBL framework measures an organization's performance in three areas: social,
environmental, and economic. The circular economy aims to minimize waste by designing
products and services that can be reused, repaired, or recycled. The SDGs are a set of 17 goals
that aim to end poverty, protect the planet, and ensure prosperity for all.

5.14 Understanding the impact of lifestyle choices on carbon footprint

The choices we make in our daily lives have a significant impact on our carbon footprint. Some
lifestyle choices that contribute to a high carbon footprint include driving gas-guzzling vehicles,
consuming meat and dairy products, and using single-use plastics.

Transportation is one of the major contributors to carbon emissions. Choosing to walk, bike, or
take public transportation can significantly reduce one's carbon footprint. In addition, driving
an electric or hybrid vehicle can also reduce emissions.

The food we consume also has a significant impact on our carbon footprint. Animal agriculture,
including meat and dairy production, is a significant contributor to greenhouse gas emissions.
Reducing meat consumption, opting for plant-based alternatives, and supporting local,
sustainable agriculture can help reduce one's carbon footprint.

Use of single-use plastics also has a significant impact on the environment. Opting for reusable
bags, bottles, and containers can significantly reduce waste and carbon emissions.

5.15 Practical ways to reduce carbon footprint

There are several practical ways that individuals and organizations can reduce their carbon
footprint. These include:

Reduce energy consumption: This can be achieved by using energy-efficient appliances,
turning off lights and electronics when not in use, and using natural light whenever
possible.

Use renewable energy: Investing in renewable energy sources such as solar, wind, and
geothermal energy can help reduce carbon emissions.

Reduce transportation emissions: This can be achieved by walking, biking, or taking
public transportation. Choosing electric or hybrid vehicles can also significantly reduce
emissions.

Consume sustainable and local products: Supporting local, sustainable agriculture and
reducing meat consumption can significantly reduce one's carbon footprint.

Reduce waste: This can be achieved by recycling, composting, and reducing the use of
single-use plastics.

Promote sustainability in the workplace: Organizations can promote sustainability
by using energy- efficient equipment, promoting telecommuting, and encouraging
employees to use sustainable practices in their daily lives.

g Measure and report carbon emissions: Organizations can measure their carbon footprint
and report on their progress towards reducing emissions. This can help identify areas
for improvement and track progress over time.

(;
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What are some practical ways that individuals and organizations
can reduce their carbon footprint, and how do lifestyle choices
impact carbon emissions?

5.16 Conclusion

In conclusion, reducing carbon footprint is crucial in mitigating the adverse effects of climate
change. Understanding the impact of lifestyle choices on carbon footprint and adopting
sustainable practices is essential in reducing greenhouse gas emissions. By taking individual
and collective actions towards sustainability, we can create a better future for ourselves and
future generations.
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Developing Policy Briefs for Effective Policy Influence and
Advocacy Training Module
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INTRODUCTION TO THE TRAINING MODULE

complex information into digestible insights that can drive action. They bridge the gap

between research findings and policy decisions, translating technical knowledge into
practical guidance that can shape public policy. In the context of advocating for the adoption
of innovative technologies, such as Artificial Intelligence (Al) tools in agriculture and food
systems, policy briefs serve as a critical vehicle for communicating the benefits and potential
impacts of these tools to stakeholders at various levels.

The development of Policy briefs is an effective approach in advocacy because they distill

The effectiveness of policy briefs in advocacy lies in their ability to succinctly convey critical

information while also making a compelling case for change. They can be particularly powerful

when they:

@ Focus on a Specific Issue: By zeroing in on a single issue, policy briefs can provide a
clear and persuasive argument for why that issue matters and what actions should be
taken.

(b, Present Evidence-Based Recommendations: Policymakers are more likely to be
influenced by recommendations grounded in robust evidence. A well-crafted policy brief
presents data and analysis in a way that supports its conclusions and recommendations.

(c Tailor Content to the Audience: Effective policy briefs are tailored to the needs, interests,
and knowledge level of their intended audience, whether that be government officials,
industry leaders, or community stakeholders.

\d/ Leverage Strategic Timing: Timing the release of a policy brief to coincide with key
decision-making moments can significantly enhance its impact.

In the context of Al for agriculture and food systems, policy briefs can be used to advocate for
the integration of Al tools into national and regional food policies. By clearly demonstrating
the benefits, such as improved efficiency, productivity, and sustainability, these briefs can help
secure the necessary buy-in from policymakers, ensuring that Al innovations are effectively
deployed to enhance food systems across Africa.

Key Issues Addressed by the Training Module

This training module, designed for grantees of the Artificial Intelligence for Agriculture and
Food Systems (AI4AFS) Innovation Research Network, will focus on several critical issues that
are essential for developing effective policy briefs:

\a/ Understanding the Policy Landscape: Participants will be guided through the process
of analyzing the current policy environment in their respective countries, identifying
key stakeholders, and understanding the policy-making process. This knowledge is
fundamental to crafting policy briefs that are relevant and impactful.

\b_; Evidence-Based Advocacy: The module will emphasize the importance of using robust
data and evidence to support policy recommendations. Participants will learn how to
translate complex research findings into clear, compelling messages that resonate with
policymakers.
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(¢, Strategic Communication: Effective communication is at the heart of policy advocacy.
The training will cover best practices in crafting messages that are not only persuasive
but also aligned with the priorities and language of the target audience.

\d, StructuringPolicy Briefs: Participants will be introduced to the standard components of a
policy brief, including problem statements, background information, recommendations,
and calls to action. The module will provide templates and examples to help grantees
structure their briefs effectively.

e Ethical Considerations in Al Advocacy: As Al technologies raise unique ethical
challenges, the training will address how to incorporate ethical considerations into
policy briefs, ensuring that advocacy efforts promote responsible and equitable use of
Al in agriculture and food systems.

( f, Monitoring and Evaluation: To measure the impact of policy briefs, the module will
cover strategies for monitoring and evaluating the effectiveness of advocacy efforts.
This will enable participants to refine their approaches and improve future advocacy
initiatives.

TRAINING MODULE OBJECTIVES

This training module on the development of policy briefs for effective policy influence and
advocacy has the following general objectives.

M Understanding what a policy brief is and its uses

@ Llearn about the types, key components, and structure of policy briefs
il !dentify the purpose and audience for policy briefs

il Learn formatting guidelines and best practices

B Analyze real-world examples of policy briefs

ASSUMPTIONS

Several assumptions underpin the development of this training module:

(a , Familiarity with Al Tools: It is assumed that participants already have a working
knowledge of the Al tools they have developed, allowing the training to focus on the
policy and advocacy aspects rather than the technical details of the tools.

(b, Policy Engagement Experience: Participants are assumed to have some experience in
engaging with policymakers, even if limited, which will be built upon during the training.

(c, Diverse Policy Contexts: The training assumes that participants operate in diverse
policy environments across different African countries, requiring adaptable strategies
for policy brief development.

(d, Commitmentto Advocacy: It is assumed that participants are committed to advocating
for the adoption of their Al tools and are motivated to learn how to do this effectively
through policy briefs.
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(e Access to Relevant Data: The module assumes that participants have access to the
necessary data and research findings that will be used to support the policy briefs they
develop.

This training module aims to equip participants with the skills and knowledge needed to
develop persuasive policy briefs that can effectively influence policy decisions, leading to the
broader adoption of Al tools in agriculture and food systems across Africa.

OVERVIEW OF THE FACILITATION APPROACHES

Facilitation is a critical component of any training module, particularly when the goal is to
build capacity in complex and nuanced areas such as policy brief development for Al tools
in agriculture and food systems. The facilitation approaches and techniques adopted in this
module are designed to promote active learning, encourage collaboration, and ensure the
practical application of knowledge. Given the diversity of participants, with varying levels of
experience in both Al and policy advocacy, a blended facilitation approach will be utilized to
accommodate different learning styles and contexts.

The key facilitation approaches incorporated into this training module include:

a , Participant-Centered Learning: This approach places participants at the center of the
learning process, recognizing them as active contributors to the training. It emphasizes
interactive learning experiences where participants can share their knowledge, ask
guestions, and engage in discussions. Facilitators will use open-ended questions, group
discussions, and interactive exercises to draw out participants’ insights and experiences.
This approach is particularly effective in ensuring that the training content is relevant
and immediately applicable to participants' real-world contexts.

\lz/ Experiential Learning: Experiential learning involves learning through experience and
reflection. This approach is grounded in the idea that participants learn best when
they are actively involved in a learning activity that mirrors real-world challenges.
This module will incorporate simulations, role-playing, and case studies that reflect
the challenges participants might face in developing and advocating for policy briefs.
After each activity, participants will engage in reflective discussions to analyze their
experiences, draw lessons, and plan for future application.

\E/ Collaborative Learning: Collaborative learning fosters a sense of community among
participants, encouraging them to learn from each other’s diverse perspectives and
experiences. It involves working together on tasks, sharing knowledge, and providing
mutual support. Group work will be a core component of the training module.
Participants will be grouped into teams to work on developing policy briefs, with each
team member bringing their expertise to the table. This approach not only enhances
learning but also builds networks and partnerships that can extend beyond the training.

ui_/ Problem-Based Learning: Problem-based learning (PBL) centers on solving real-life
problems, encouraging participants to apply critical thinking and problem-solving
skills. It shifts the focus from passive receipt of information to active problem-solving.
Participants will be presented with specific challenges related to Al in agriculture
and food systems and will be tasked with developing policy briefs to address these
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challenges. The PBL approach will be supported by facilitated discussions that guide
participants in identifying solutions, exploring policy options, and developing evidence-
based recommendations.

Adaptive Facilitation: Adaptive facilitation involves tailoring the training process to
meet the needs of participants as they emerge. It requires facilitators to be flexible and
responsive, adjusting the pace, content, and methods to suit the group. Throughout
the training, facilitators will continuously assess participants’ understanding and
engagement, making real-time adjustments to the content and approach as needed.
This could involve breaking down complex concepts into more manageable parts,
revisiting earlier topics for clarification, or introducing additional resources.

Techniques for Effective Facilitation

To effectively implement the facilitation approaches described above, a variety of techniques
will be employed. These techniques are designed to enhance participant engagement, foster
deep understanding, and ensure the practical application of skills and knowledge:

154

Interactive Lectures: While traditional lectures are limited, they will be used strategically
to introduce key concepts, frameworks, and examples. Interactive elements, such as
polling, Q&A sessions, and small group discussions, will be incorporated to maintain
engagement and encourage active participation.

Breakout Sessions: Breakout sessions will be used to facilitate small group discussions
and collaborative work. These sessions allow participants to dive deeper into specific
topics, share insights, and work on practical tasks such as drafting sections of a policy
brief.

Real-Time Feedback: Facilitators will provide real-time feedback during activities and
discussions, helping participants refine their ideas and improve their outputs. This
feedback will be constructive, focusing on areas of strength as well as opportunities for
improvement.

Peer Review: Peer review will be incorporated as a technique to encourage critical
thinking and mutual learning. Participants will review each other’s work, offering
feedback on the clarity, coherence, and persuasiveness of their policy briefs. This process
not only enhances the quality of the work but also deepens participants' understanding
of effective policy advocacy.

Reflective Practice: Reflection is a key component of the learning process. Facilitators
will encourage participants to regularly reflect on their learning experiences, both
individually and in groups. Reflective practice will be supported by guided questions
that prompt participants to consider what they have learned, how they can apply it, and
what challenges they might face.

Use of Digital Tools: Digital tools such as collaborative platforms, online polls, and
virtual whiteboards will be utilized to enhance engagement and facilitate collaboration,
especiallyin a hybrid or online training environment. These tools will enable participants
to interact with each other and the facilitators in real-time, regardless of their physical
location.
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- Action Planning: Towards the end of the training, participants will engage in action
planning, where they will outline how they intend to apply the skills and knowledge
gained from the training in their respective contexts. This technique ensures that the
learning is not only theoretical but also practical and implementable.

The facilitation approaches and techniques outlined in this module are designed to create
a dynamic and supportive learning environment. By promoting active participation,
collaboration, and practical application, the module aims to equip participants with the skills
and confidence needed to develop effective policy briefs that advocate for the adoption of
Al tools in agriculture and food systems across Africa. The success of the training will depend
not only on the content delivered but also on the effectiveness of the facilitation in engaging
participants and fostering meaningful learning experiences.

EVALUATION OF TRAINING SESSIONS

Importance of Evaluation

Evaluation is a critical component of any training program, serving as a means to assess its
effectiveness, identify areas for improvement, and ensure that the training objectives are
met. In the context of this training module, which is focused on developing policy briefs for
effective policy influence and advocacy, evaluation will provide valuable insights into how well
participants have absorbed the material and how prepared they are to apply the skills and
knowledge gained in their respective contexts.

The evaluation of training sessions will be designed to measure both the immediate impact
of the training and its longer-term effectiveness. This involves assessing participants’
understanding and application of the content, their satisfaction with the training experience,
and the relevance of the training to their professional needs.

Evaluation Framework

The evaluation of the training sessions will be structured around Kirkpatrick's Four Levels

of Training Evaluation, a widely used framework that offers a comprehensive approach to

assessing the effectiveness of training programs.

u Reaction:
Objective: To gauge participants’ immediate reactions to the training, including their
satisfaction with the content, facilitation, and overall experience.
Methods: At the end of each session, participants will be asked to complete a feedback
form or survey that includes both quantitative and qualitative questions. These will
cover aspects such as the relevance of the material, the effectiveness of the facilitation
techniques, and the overall organization of the training. Additionally, facilitators will
conduct brief debriefing sessions where participants can voice their thoughts and
concerns in an open forum.

H Learning:

Objective: To assess the extent to which participants have acquired the intended
knowledge, skills, and attitudes as a result of the training.

Methods: Learning will be evaluated through a combination of pre- and post-training
assessments, practical exercises, and quizzes. These assessments will measure
participants’ understanding of key concepts, their ability to apply new skills, and their
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readiness to develop policy briefs. Facilitators will also use informal methods such as
observation during group activities and discussions to assess learning outcomes.

Behavior:

Objective: To determine whether participants have effectively applied what they
learned during the training to their professional practice.

Methods: This level of evaluation will take place after participants have had the
opportunity to implement their new skills in their work. Follow-up surveys, interviews,
or focus group discussions will be conducted to explore how participants have used the
training in developing policy briefs, advocating for Al tools, or influencing policy in their
respective countries. Participants may also be asked to submit examples of policy briefs
they have developed as a result of the training, which can be reviewed for quality and
effectiveness.

Results:

Objective: To measure the overall impact of the training on broader organizational or
sectoral goals, such as the adoption of Al tools in agriculture and food systems.
Methods: The results level of evaluation will involve tracking key indicators related to
the goals of the training program. This might include the number of Al tools adopted
or integrated into policy frameworks, the success of advocacy efforts, or changes in
policy that align with the recommendations made in the participants’ policy briefs. This
level of evaluation may require collaboration with participants’ organizations and could
involve longer-term data collection and analysis.

To effectively evaluate the training sessions, a variety of tools and techniques will be
employed:

<
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Surveys and Questionnaires: will be used to collect quantitative data on participants’
reactions, learning, and behavior. These tools will allow for the systematic collection
and analysis of feedback, making it possible to identify trends and common areas of
concern.

Interviews and Focus Groups: will be used to gather in-depth insights into participants’
experiences and the impact of the training. These techniques are particularly useful for
exploring complex issues that may not be fully captured by surveys.

Assessments and Quizzes: To evaluate learning outcomes, participants will complete
assessments and quizzes at various points throughout the training. These will test their
knowledge of key concepts and their ability to apply what they have learned in practical
scenarios.

Observation: Facilitators will observe participants during activities and discussions to
assess engagement, participation, and the application of skills. Observation provides
real-time feedback on the effectiveness of the training and can help identify areas
where participants may need additional support.

Case Studies and Practical Exercises: Participants will be asked to develop case studies
or complete practical exercises as part of the evaluation process. These exercises will
be designed to simulate real-world challenges and will be used to assess participants’

ability to apply their learning in a practical context.
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\f-/ Follow-Up Assessments: Post-training follow-up assessments will be conducted to
measure the longer-term impact of the training. These assessments will explore how
participants have applied the training in their work and the outcomes of their policy
advocacy efforts.

Continuous Improvement

The evaluation process will also serve as a basis for continuous improvement of the training
module. Feedback from participants and the results of the evaluation will be used to make
adjustments to the content, facilitation approaches, and delivery methods. This iterative
process will ensure that the training remains relevant, effective, and responsive to the needs
of participants.

The evaluation of training sessionsis a vital component of this training module, providing insights
into its effectiveness and impact. By employing a comprehensive evaluation framework and a
range of tools and techniques, the training program will not only measure its success but also
identify opportunities for continuous improvement. This approach ensures that participants
are well-equipped to develop and advocate for policy briefs that support the adoption of Al
tools in agriculture and food systems across Africa.

UNITS COVERED IN THE MODULE |

The Units covered in the training module with the topics are covered provided below:

Unit 1: Introducing Policy Briefs
¢ Introduction to policy briefs
¢ Purpose and audience
e Formatting guidelines
e Real-world examples and analysis

Unit 2: Crafting a Policy Brief

e Data collection methods
Data analysis techniques
Evidence synthesis and interpretation
Data presentation and visualization
Crafting compelling recommendations

Unit 3: Policy Briefs as a Tool for Effective Advocacy and Policy Influence
e Clarity and conciseness
e Evidence-based arguments
e Persuasive language
¢ Visual aids and infographics
e Dissemination strategies
e Case studies and examples

Unit 4: Overview of Policymaking Processes
e Definition and importance of policymaking
e Key actors in the policymaking process
e Stages of policymaking
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¢ Models of policymaking
¢ Role of evidence in policymaking

Unit 5: Identifying and Engaging with the Target Audience
e Audience segmentation and analysis
¢ Building stakeholder profiles
e Strategies for effective engagement
e Case studies and role-play scenarios

Unit 6: Disseminating Policy Briefs and Advocating for Changes in Policy and Practice
o Dissemination strategies

o Engaging with traditional and new media

o Building alliances and coalitions

o Strategies for effective advocacy campaigns

o Case studies and simulation: Developing advocacy plans
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INTRODUCING POLICY BRIEFS

Content:

Objectives:

Method of training:

Training material

Duration:

Evaluation:

Reference materials

This unit will describe:

i) Introduce policy briefs

ii) Understanding the purpose and audience
iii) Formatting guidelines and best practices
iv) Real-world examples and analysis

At the end of this unit, participants will be able to:

i) Understand what a policy brief is and its uses

ii) Learn about the types, key components, and structure of
policy briefs

iii) Identify the purpose and audience for policy briefs

iv) Learn formatting guidelines and best practices

v) Analyze real-world examples of policy briefs

Interactive lectures, short video presentations, brainstorming
sessions, case study presentations, reflective discussions and
application exercises.

Flip charts, notebooks and pens, marker pens, whiteboard,
whiteboard markers

90 mins

The facilitator to decide the most appropriate evaluation
method

Young, E. & Quinn, L. (2017). An Essential Guide to Writing
Policy Briefs. International Centre for Policy Advocacy.

NIHR Policy Research Unit in Behavioural Science (2021). A
Practical Guide to Writing Policy Briefs.
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Facilitator’s Notes

Topic 1: Definition and Purpose of Policy Briefs

Objective
Participants should be able to define what a policy brief is and explain its primary purpose,

especially in the context of advocacy and decision-making for policy uptake of Al tools in food
systems.

Facilitator’s Instructions

M start with a definition of a policy brief. Use a concise explanation like: "A policy
brief is a short, evidence-based document designed to inform or influence decision-
makers and stakeholders about a particular issue, providing clear recommendations
for action."

ll Emphasize the goal of influencing policy decisions or advocating for specific changes,
highlighting that in this training, participants will focus on Al tools for agriculture and
food systems.

Key Talking Points:

¢ Policy briefs bridge the gap between complex research/data and actionable policy
recommendations.

e They are typically intended for non-specialist audiences like policymakers,
government officials, or institutional leaders, hence the need for clarity and focus.

* In this case, policy briefs will be developed to support the uptake of Al technologies
that can address food security challenges in Africa.

Activities

il Interactive Exercise (5-10 minutes): Ask participants to reflect on how policy briefs
might differ from other policy documents or research papers. Have them share
examples they’ve encountered in their work and how these influenced decision-making
processes.

il Group Discussion (10 minutes): Use a flipchart or whiteboard to note participants'

inputs on the purpose of a policy brief. Highlight the advocacy aspect and how these
briefs are used to drive policy changes.

e
Topic 2: Types of Policy Briefs

Objective
Participants should understand the different types of policy briefsand their specific applications,
including advocacy briefs, decision-making briefs, and research briefs.

Facilitator’s Instructions
Introduce the two primary types of policy briefs:
- Advocacy Briefs — Designed to persuade decision-makers or stakeholders to adopt a
specific policy or course of action.
- Decision-Making Briefs — Provide evidence and recommendations to help
policymakers make informed decisions on a particular issue.

|
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Highlight the differences in purpose and audience:
e Advocacy briefs are often written in a persuasive style with a strong call to action.
e Decision-making briefs are typically more balanced and objective, providing a
range of evidence to guide policy choices.

Example: Provide examples of both types of briefs, particularly in the Al and agriculture
sectors. For example, an advocacy brief might push for government support in scaling Al-
driven predictive analytics tools for crop management, while a decision-making brief might
evaluate the pros and cons of adopting Al tools in specific agricultural regions.

Activities
Small Group Exercise (15 minutes): Provide participants with brief examples (one
advocacy brief and one decision-making brief). Ask them to identify the key features of

each and discuss how they target their respective audiences. Each group should present
their findings, and the facilitator should summarize the key distinctions.

Topic 3: Key Components of a Policy Brief

Objectives
Participants should be able to identify and describe the essential components of a policy brief,
including the executive summary, introduction, body, conclusion, and recommendations.

Facilitator’s Instructions
Detailed breakdown of key components:

a) Executive Summary — A concise overview that includes the problem, the proposed
solution, and key recommendations. It should be brief and compelling.

b) Introduction — Defines the issue, providing necessary context and stating the
significance of the problem.

c) Body — Presents the evidence, analysis, and arguments supporting the
recommendations. Should be clear, logically structured, and backed by data.

d) Conclusion — Summarizes the main points and reinforces the policy message.

e) Recommendations — Actionable steps or policy measures that should be taken, based
on the evidence presented. Must be clear and specific.
e Emphasize the importance of conciseness and clarity throughout the document.
Policymakers often have limited time, so each section must be succinct while still
providing all necessary information.

e Example Breakdown: Present an example policy brief (with a focus on Al in
agriculture), showing each section in detail. Discuss what makes each section
effective, particularly how the recommendations tie back to the evidence in the

body.
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Activities

Practical Exercise (20 minutes): Have participants break into small groups and analyze a
sample policy brief. Each group should identify the key components and evaluate their
effectiveness. Afterward, have each group present their analysis.

Wrap-Up and Reflection

Objective
By the end of the unit, participants should have a comprehensive understanding of the structure
and purpose of policy briefs, enabling them to begin drafting their own briefs with confidence.

Facilitator’s Instructions

il Summarize Key Takeaways: Recap the definition, types, and key components of a policy

brief.
il Open the floor for questions to clarify any concepts or sections that participants found

challenging.

—————————————————————————————————————————————————————————————————————————

Homework Assighment

Ask participants to draft a short executive summary for
a hypothetical policy brief based on an Al tool they are
familiar with or currently working on. These drafts will

be shared and critiqued in the next session.
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CRAFTING A POLICY BRIEF |

Content: This unit will describe:

i. Data collection methods

ii. Data analysis techniques

iii. Evidence synthesis and interpretation
iv. Data presentation and visualization

v. Crafting compelling recommendations

Objectives: At the end of this unit, participants will be able to:
i. Develop skills for data collection and analysis

ii. Learn to identify reliable data sources.

iii. Synthesize and interpret evidence

iv. Present data effectively

v. Craft compelling recommendations

Method of training: | Interactive lecture, short videos presentations, brainstorming
sessions, case study presentations, reflective discussions and
application exercises.

Training material Flip charts, notebooks and pens, marker pens, white board,
white board markers

Duration: 90 mins
Evaluation: The facilitator to decide the most appropriate evaluation method
Reference materials | - Science Policy Initiative (2021). A Collection of Policy Briefs

on Artificial Intelligence. Ashoka University.

- Antonopoulou, V., Chadwick, P., McGee, O., Sniehotta, F.
F., Lorencatto, F., Meyer, C., O'Donnell, A., Lecouturier, J.,
Kelly, M., & Michie, S. (n.d.). Research engagement with
policymakers: A practical guide to writing policy briefs. NIHR
Policy Research Unit in Behavioural Science.

- Court, J., Mendizabal, E., Osborne, D., & Young, J. (2006).
Policy Engagement: How Civil Society Can Be More Effective.
Overseas Development Institute.
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Facilitator’s Notes:

Topic 1: Data Collection Methods

Objective
Participants should understand the range of data collection methods available and know when
to apply each method, depending on the policy brief's focus.

Facilitator’s Instructions

¢ Introduce data collection methods relevant to policy brief creation:

¢ Desk Studies: Review of existing literature, reports, or previous research.

e Surveys: Collecting new data through questionnaires targeted at stakeholders or
beneficiaries.

¢ Interviews: One-on-one discussions with key stakeholders or experts to gather
gualitative insights.

¢ Data Mining: Extracting patterns and trends from large datasets (especially relevant
in the context of Al and agriculture).

¢ Emphasize Method Selection: Highlight how the choice of data collection method
depends on the policy issue at hand. For example, desk studies may suffice for
reviewing Al tool impact in a general sense, while interviews or surveys may be

necessary for understanding local agricultural challenges.
—

Activities

e Interactive Discussion (10 minutes): Ask participants to reflect on a current Al
tool they are working on. Discuss which data collection method would be most
appropriate for creating a policy brief about this tool and why.

e Practical Exercise (10 minutes): Provide scenarios (e.g., scaling Al tools for specific
crops or regions). Ask participants to outline a data collection plan, identifying
which methods they would use and the rationale behind their choice.

Topic 2: Data Analysis Techniques

Objective
Participants should be able to differentiate between quantitative and qualitative data analysis
methods and understand how to identify reliable data sources for policy recommendations.

Facilitator’s Instructions
¢ Introduce Quantitative and Qualitative Analysis:

- Quantitative Methods: Statistical analysis of numeric data, such as survey
responses or data mining results. Focus on how Al tools can generate large
datasets, requiring quantitative techniques to analyze trends, effectiveness, and
impact.

- Qualitative Methods: Analysis of non-numeric data, such as interview transcripts
or survey open responses. Emphasize the value of qualitative insights for
understanding stakeholder perspectives.

¢ Reliable Data Sources: Stress the importance of using credible, high-quality data

=
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sources. Discuss official reports, peer-reviewed research, government databases,
and field data from Al tool deployment. Explain how using poor-quality or biased
data can undermine policy recommendations.

Activities
e Group Activity (15 minutes): Provide participants with sample datasets (both
guantitative and qualitative). Ask them to discuss in groups how they would analyze
the data and what insights they would prioritize in their policy brief.
¢ Plenary Discussion (5 minutes): Groups share their analysis approach, emphasizing
how they chose between quantitative and qualitative methods for the task at hand.

Topic 3: Evidence Synthesis and Interpretation

Objective

Participants should learn how to combine different types of evidence and draw conclusions
that support their policy recommendations.

Facilitator’s Instructions

¢ Combining Different Types of Evidence: Discuss how to synthesize quantitative
(statistical) and qualitative (narrative) evidence to form a holistic understanding of
anissue. Forinstance, data on Al tool performance should be paired with qualitative
insights from end-users (farmers, stakeholders) to craft a comprehensive narrative.

¢ Drawing Conclusions: Teach participants how to use synthesized evidence to
support clear conclusions. Highlight the importance of ensuring conclusions are
both data-driven and directly linked to the problem addressed in the policy brief.

Activities
e Case Study Analysis (15 minutes): Present a case study on the deployment of Al in
agriculture (e.g., yield prediction tools). Ask participants to analyze the presented
data (quantitative and qualitative), synthesizing both to draw a conclusion for policy

action.

Topic 4: Data Presentation and Visualization

Objective
Participants should be able to present data effectively using charts, graphs, and infographics to
enhance accessibility and engagement.

Facilitator’s Instructions

o Effective Data Presentation: Show participants examples of well-designed charts,
graphs, and infographics. Emphasize the need for simplicity, clarity, and relevance
when choosing data visualizations. Discuss how visuals can make complex data
more accessible to non-specialist audiences, such as policymakers.

¢ Use of Infographics: Highlight how infographics can summarize key data points and
recommendations in a visually engaging way, making the policy brief more likely to
be read and acted upon.
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Activities

e Hands-On Exercise (20 minutes): Provide raw data relevant to Al tools for agriculture
(e.g., performance metrics, user adoption rates). Participants will choose the best
visualization method (e.g., pie charts, bar graphs, or infographics) and create a
simple draft visual. This will help them practice data presentation skills for their
policy briefs.

Topic 5: Crafting Compelling Recommendations

Objective
Participants should be able to craft clear, evidence-based recommendations and address
common challenges in creating policy briefs.

Facilitator’s Instructions
e Key Elements of a Recommendation: Teach participants that recommendations
should be actionable, specific, and rooted in the data presented in the policy brief.

e For example, rather than stating, "Support Al adoption in agriculture," a well-crafted
recommendation might be: "The Ministry of Agriculture should allocate $2 million
in funding over three years to pilot Al-driven crop prediction tools in three regions."

e Common Challenges: Discuss the typical challenges in crafting policy
recommendations, such as lack of data, balancing ethical considerations, or
ensuring recommendations are politically feasible. Discuss how to balance ethical
and practical considerations, such as promoting Al while addressing potential biases
in Al algorithms or ethical issues like data privacy.

-
Activities

e Drafting Exercise (20 minutes): Participants will individually draft recommendations
based on the case study data from earlier topics. Facilitators should provide
feedback on clarity, feasibility, and alignment with evidence.

Topic 6: Group Work: Crafting Policy Recommendations

Objective

Participants will apply what they have learned by collaboratively drafting policy
recommendations based on real or hypothetical data.

Facilitator’s Instructions

e Group Work Setup: Divide participants into groups and provide a dataset or case
study related to Al tools in agriculture. Each group will analyze the data, synthesize
evidence, and craft 2—3 policy recommendations.

e Facilitate Collaboration: Monitor group discussions, ensuring each group applies
the skills learned in data collection, analysis, synthesis, and visualization. Provide
guidance where necessary to ensure that the recommendations are both data-
driven and actionable.
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Group Work Activity (30 minutes)

¢ Deliverable: Each group will present their policy recommendations to the larger
group, followed by peer feedback and facilitator critique. This will serve as a practice
exercise for crafting full policy briefs in subsequent sessions.

Wrap-Up and Reflection
At the end of this unit, participants should feel confident in their ability to craft evidence-
based policy recommendations and present data effectively in a policy brief.

Facilitator’s Instructions
e Summarize Key Points: Review the importance of rigorous data collection
and analysis, the synthesis of evidence, and the crafting of clear, actionable
recommendations.

e Open the Floor for Questions: Allow participants to ask any clarifying questions
before moving on to the next unit.

e ———————————————————————————————————]

Homework Assignment

Participants should start drafting the data section of a
policy brief, including data analysis and presentation.
This draft will be critiqued in the following session.
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POLICY BRIEFS AS A TOOL FOR EFFECTIVE ADVOCACY AND
POLICY INFLUENCE

Content: This unit will describe:

i. Clarity and Conciseness

ii. Evidence-Based Arguments

iii. Persuasive Language

iv. Visual Aids and Infographics

v. Dissemination Strategies

vi. Case Studies and Examples

Objectives: At the end of this unit, participants will be able to:

i. Understand the importance of clarity and conciseness.
ii. Learn to build evidence-based arguments.

iii. Use persuasive language and visual aids.

iv. Develop dissemination strategies.

v. Engage effectively with policymakers and stakeholders

Method of training: | Interactive lectures, short video presentations, brainstorming
sessions, case study presentations, reflective discussions and

application exercises.

Training material Flip charts, notebooks and pens, marker pens, white board,
whiteboard markers

Duration: 90 mins
Evaluation: The facilitator to decide the most appropriate evaluation method
Reference materials | Sociology Policy Briefs (n.d.). Writing Policy Briefs.

Science Policy Initiative (2021). A Collection of Policy Briefs on
Artificial Intelligence. Ashoka University.
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Facilitator’s Notes:

Topic 1: Clarity and Conciseness

Objective

Participants should learn how to write succinctly while clearly highlighting the key points of

their policy brief.

Facilitator’s Instructions

¢ Importance of Clarity and Brevity: Emphasize that a policy brief must communicate
complex ideas in a clear and concise manner. Policymakers and stakeholders often
have limited time, so the brief must get to the point quickly.

e Writing Techniques: Teach participants how to write succinctly, removing
unnecessary jargon and focusing on the essential information. Key points should
be highlighted early in the brief, particularly in the executive summary and
recommendations sections.

Activities

¢ Editing Exercise (10 minutes): Provide participants with an overly wordy excerpt
from a policy brief and ask them to edit it for clarity and conciseness. Have them
share their revised versions with the group for comparisons.

Topic 2: Evidence-Based Arguments

Objective

Participants should be able to build strong, logical arguments backed by data and evidence in

support of their policy recommendations.

Facilitator’s Instructions

¢ Logical Argumentation: Explain how a strong policy brief is grounded in evidence.
Participants should structure their arguments logically, beginning with a clear
problem statement, followed by supporting evidence and ending with a justified
recommendation.

¢ Data Integration: Show how quantitative and qualitative data should be integrated
to support arguments. The data must directly address the issue being discussed,
and the connection between data and recommendations must be explicit.

Activities
e Argument Construction (15 minutes): Provide a dataset relevant to Al for
agriculture. Ask participants to draft a logical argument using the data to support
a policy recommendation. Have them present their arguments to the group for
feedback.
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Topic 3: Persuasive Language

Objective
Participants should learn how to craft compelling narratives that engage the reader and
effectively convey the urgency and importance of their recommendations.

Facilitator’s Instructions

¢ Crafting Narratives: Teach participants how to use storytelling techniques to frame
the issue and their recommendations in a persuasive way. For example, starting
with a case study or real-life example can create an emotional connection with the
reader.

¢ Engaging the Reader: Discuss the use of persuasive language to keep the reader’s
attention. Highlight the importance of tone—balancing professional language with
an engaging, urgent appeal.

el

Activities

e Writing Exercise (10 minutes): Ask participants to draft a short persuasive
paragraph, making the case for the uptake of an Al tool in agriculture. Focus on
creating a compelling narrative that would engage a policymaker or stakeholder.

opic 4: Visual Aids and Infographics

Objective
Participants should be able to enhance the understanding of their policy briefs through the use
of visual aids and infographics.

Facilitator’s Instructions

¢ Importance of Visuals: Explain that well-designed charts, graphs, and infographics
can make complex data more accessible and easier to understand. They help break
up large blocks of text and make key points more memorable.

¢ Creating Effective Infographics: Teach participants how to choose the right type
of visual (e.g., bar charts for comparisons, pie charts for proportions) and how to
design infographics that clearly convey the intended message. Discuss the balance
between simplicity and informativeness.

Activities

¢ Visual Design Workshop (15 minutes): Provide participants with raw data related
to Al tools and ask them to create a simple infographic. Use software tools (e.g.,
Canva, PowerPoint) if possible, or ask them to sketch on paper. Afterward, discuss
the effectiveness of the visuals in conveying the message.
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Topic 5: Dissemination Strategies

Objective
Participants should learn how to develop effective dissemination strategies for their policy
briefs to ensure they reach and influence the target audience.

Facilitator’s Instructions

¢ |dentifying Target Audience: Discuss the importance of understanding who the
policy brief is for (e.g., government officials, NGOs, private sector actors). Tailoring
the message to the audience’s needs and interests is key to effective advocacy.

e Channels of Distribution: Highlight the different channels for distributing policy
briefs, including online platforms (email campaigns, social media, websites) and
print formats. The chosen method should align with the preferences of the target
audience.

¢ Timing and Relevance: Discuss the importance of releasing policy briefs at the right
time, such as when policy discussions are ongoing or when new legislation is being
considered. This ensures the brief is relevant and timely.

e Engaging with Policymakers and Stakeholders: Provide tips on how to actively
engage with policymakers after distributing the brief, such as through follow-up
meetings, presentations, or roundtable discussions.

Activities

¢ Strategic Planning Exercise (20 minutes): Have participants develop a dissemination
strategy for their policy brief, identifying the target audience, distribution channels,
and follow-up actions. They should also consider the best timing for maximum
impact.

opic 6: Case Studies and Examples

Objective
Participants should gain insight into successful policy briefs and the lessons learned from real-
world examples of policy influence.

Facilitator’s Instructions

¢ Real-World Success Stories: Present examples of successful policy briefs that led
to tangible policy changes or stakeholder engagement. Analyze what made these
briefs effective, such as the clarity of their recommendations, use of data, or the
timing of their release.

¢ Lessons Learned: Discuss the lessons that can be applied from these cases to the
participants’ own policy briefs. Key aspects such as audience engagement, strategic
dissemination, and persuasive communication should be emphasized.
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Activities

e Case Study Review (20 minutes): Provide participants with a case study of a
successful policy brief. Ask them to analyze the components that contributed to its
success and discuss how they would apply similar techniques to their own briefs.

Wrap-Up and Reflection

Objective

At the end of this unit, participants should feel confident in their ability to use policy briefs as
tools for effective advocacy and policy influence, employing clarity, persuasive language, data-
backed arguments, and strategic dissemination.

Facilitator’s Instructions

e Summarize Key Takeaways: Review the importance of clarity, conciseness,
evidence-based arguments, persuasive language, and strategic dissemination in
crafting an impactful policy brief.

¢ Open the Floor for Questions: Allow participants to ask questions and clarify any
concepts covered in the unit.

PP——————————————————————————

Homework Assighment

Participants should begin drafting their policy brief,
focusing on clarity, use of evidence, and persuasive
language. They will refine their drafts based on feedback

in the next session.
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OVERVIEW OF POLICYMAKING PROCESSES

Content:

Objectives:

Method of training:

Training material

Duration:
Evaluation:

Reference materials

This unit will describe:

i. Definition and Importance of Policymaking
ii. Key Actors in the Policymaking Process

iii. Stages of Policymaking

iv. Models of Policymaking

v. Role of Evidence in Policymaking

At the end of this unit, participants will be able to:

i. Learn the definition and importance of policymaking.
ii. Identify key actors in the policymaking process.

iii. Understand the stages and models of policymaking.
iv. Recognize the role of evidence in policymaking.

Interactive lecture, short video presentations, brainstorming
sessions, case study presentations, reflective discussions and
application exercises.

Flip charts, notebooks and pens, marker pens, whiteboard,
whiteboard markers

90 mins
The facilitator to decide the most appropriate evaluation method
Court, J., Mendizabal, E., Osborne, D., & Young, J. (2006). Policy

Engagement: How Civil Society Can Be More Effective. Overseas
Development Institute.
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FACILITATOR’S NOTES:

Topic 1: Definition and Importance of Policymaking

Objective
Participants should be able to define policymaking and articulate its importance in governance
and societal development.

Facilitator’s Instructions

e Definition of Policymaking: Introduce policymaking as the process by which
governments and organizations create rules, regulations, or guidelines that shape
society and address public issues. It involves the actions and decisions taken by
public authorities to address societal challenges and objectives.

¢ Importance of Policymaking: Discuss how policymaking influences every aspect
of society, including economic development, environmental sustainability, public
health, and social welfare. Highlight its role in establishing priorities, allocating

resources, and creating frameworks for action.
]

Activities

¢ Group Discussion (10 minutes): Ask participants to reflect on specific policies that
have impacted their work or lives and discuss the importance of those policies.
What were the key drivers behind their development?

Topic 2: Key Actors in the Policymaking Process

Objective
Participants should be able to identify and explain the roles of the various actors involved in
the policymaking process.

Facilitator’s Instructions

¢ Policymakers: Define policymakers as elected officials (e.g., legislators, government
executives) and appointed bureaucrats who are responsible for making and
implementing decisions.

¢ Stakeholders: Explain that stakeholders include anyone affected by a policy, such as
the general public, civil society, businesses, and advocacy groups.

¢ Interest Groups: Discuss how interest groups, such as non-governmental
organizations (NGOs), lobbyists, and trade associations, influence policymaking by
advocating for specific outcomes based on their interests.

Activities
¢ Mapping Exercise (15 minutes): Ask participants to map out the key actors involved
in the policymaking process within their countries or sectors, identifying how these
actors influence the process. This can be done using flip charts or sticky notes to
create a visual map.
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Topic 3: Stages of Policymaking

Objective
Participants should understand the different stages of the policymaking process and the
sequence of actions involved.

Facilitator’s Instructions

Agenda Setting: Explain how issues gain attention from policymakers and enter the
public agenda. Discuss the role of media, advocacy, and public opinion in shaping
this stage.

Policy Formulation: Describe how policies are developed, including drafting
proposals, consulting stakeholders, and considering evidence.

Policy Adoption: Discuss how policies are formally approved, whether through
legislation, executive orders, or regulatory actions.

Implementation: Explain the process of putting a policy into action, including the
role of government agencies and other actors responsible for execution.
Evaluation: Highlight the importance of monitoring and evaluating the policy’s
impact to determine if it achieves its intended outcomes and to inform future
decisions.

Activities

Case Study Analysis (20 minutes): Provide participants with a case study of a policy
that went through all the stages of policymaking. Ask them to identify how each
stage was handled and what challenges emerged. Discuss the importance of each
stage for the overall success of the policy.

Topic 4: Models of Policymaking

Objective
Participants should be able to distinguish between different models of policymaking
understand their applications.

Facilitator’s Instructions

Rational Model: Introduce the rational model of policymaking, which is based on
a logical, step-by-step approach to decision-making. In this model, policymakers
define the problem, evaluate all alternatives, and choose the best course of action
based on available evidence.

Incremental Model: Discuss the incremental model, which suggests that
policymaking is often a slow, evolutionary process where small, gradual changes are
made rather than major shifts. This is often due to political, financial, or practical
constraints.

Other Models: Briefly touch on other models such as the garbage can model, which
views policymaking as a less structured and more chaotic process where decisions
result from the random intersection of problems, solutions, and actors.

and
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Activities

¢ Model Comparison Exercise (15 minutes): Ask participants to compare the rational
and incremental models in small groups. Provide them with a policy issue and ask
them to consider how each model would address the issue. Have them present
their findings to the group.

Topic 5: Role of Evidence in Policymaking

Objective
Participants should understand the importance of evidence in policymaking and learn how to
effectively integrate research and data into the policy process.

Facilitator’s Instructions

e Evidence-Based Policy: Emphasize the growing trend toward evidence-based
policymaking, where decisions are informed by data, research, and empirical
evidence rather than solely by ideology or political considerations.

¢ Sources of Policy Evidence: Discuss various sources of evidence, including academic
research, government data, international organizations, and expert analysis.
Highlight the importance of using credible and reliable sources.

¢ Integrating Research: Show participants how to synthesize and present evidence
in a way that is accessible and convincing for policymakers. Explain that evidence
must be relevant to the issue, timely, and presented in a format that aligns with the
needs of decision-makers.

Activities

¢ Evidence Review Exercise (20 minutes): Provide participants with a dataset or
research paper relevant to Al tools in agriculture. Ask them to identify key pieces
of evidence that would support a policy recommendation. Discuss how they would
present this evidence in a policy brief or advocacy setting.

Wrap-Up and Reflection

Objective
At the end of this unit, participants should have a comprehensive understanding of the
policymaking process, key actors, and the importance of evidence-based decision-making.

Facilitator’s Instructions

e Summarize Key Concepts: Review the stages of policymaking, the roles of key
actors, the different models of policymaking, and the critical role that evidence
plays in policy decisions.

¢ Q&A Session: Allow participants to ask questions and clarify any points that were
discussed in the unit.

Homework Assignment

Participants should research a current policy issue
in their field and identify where the issue is in the

policymaking process. They should also outline how
they would present evidence to influence that policy.
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IDENTIFYING AND ENGAGING WITH THE TARGET AUDIENCE

Content:

Objectives:

Method of training:

Training material

Duration:
Evaluation:

Reference materials

This unit will describe:

i. Audience Segmentation and Analysis
ii. Building Stakeholder Profiles

iii. Strategies for Effective Engagement
iv. Case Studies and Role-Play Scenarios

At the end of this unit, participants will be able to:
i. Learn audience segmentation and analysis.

ii. Build stakeholder profiles.

iii. Develop strategies for effective engagement.

Interactive lecture, short videos presentations, brainstorming
sessions, case study presentations, reflective discussions and

application exercises.

Flip charts, notebooks and pens, marker pens, white board,
whiteboard markers

90 mins
The facilitator to decide the most appropriate evaluation method

NIHR Policy Research Unit in Behavioural Science (2021). A
Practical Guide to Writing Policy Briefs.
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Facilitator’s Notes:

Topic 1: Audience Segmentation and Analysis

Objective
Participants should understand how to categorize audiences and assess their needs to tailor
policy briefs effectively.

Facilitator’s Instructions

¢ |dentifying Different Audience Segments: Introduce the concept of audience
segmentation, which involves dividing the policy brief’s audience into distinct groups
based on their roles, influence, and interests. Segments could include policymakers,
civil society groups, private sector actors, academia, and local communities.

e Categorizing Audiences: Guide participants in grouping audiences by the nature
of their involvement in the policy process, such as decision-makers, influencers, or
beneficiaries.

¢ Understanding Audience Needs: Explain that different audience segments have
varying preferences for receiving information. Discuss how some may require
technical data (e.g., policymakers or academic experts), while others may respond
better to clear, concise summaries and practical implications (e.g., community
groups or local government officials).

MSSssssssss—————————————————————————————————————————————————————————————sssssssssssssssss—

Activities
¢ Audience Mapping Exercise (15 minutes): Have participants select a policy brief
they are working on and categorize their key audience segments. Ask them to
identify what kind of information each segment needs and the most effective way
to present it.

Topic 2: Building Stakeholder Profiles

Objective
Participants should be able to map and analyze stakeholders based on their level of influence,
interest, and relevance to the policy issue.

Facilitator’s Instructions

e Mapping Stakeholders: Explain that stakeholder mapping involves identifying
the individuals and groups who are most affected by or have the most influence
over the policy issue. Stakeholders may include policymakers, local governments,
interest groups, industry representatives, and citizens.

¢ Analyzing Influence and Interest: Introduce participants to the "influence-interest
matrix" and demonstrate how to categorize stakeholders based on their level of
influence and interest in the policy issue. Discuss the importance of prioritizing
high-influence, high-interest stakeholders in the engagement process.
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¢ Influence-Interest Matrix: Help participants categorize stakeholders into quadrants,
showing which stakeholders need close management, monitoring, or minimal
attention.

Activities

¢ Stakeholder Mapping Exercise (20 minutes): In small groups, participants will
choose a policy issue and develop a stakeholder map using the influence-interest
matrix. Each group should analyze the stakeholders’ potential impact and determine
engagement strategies.

Topic 3: Strategies for Effective Engagement

Objective
Participants should learn techniques for tailoring policy briefs and establishing effective
stakeholder engagement channels.

Facilitator’s Instructions

¢ Tailoring Policy Briefs: Discuss the importance of customizing policy brief content
to resonate with different audience segments. Highlight that the tone, format, and
complexity of information should vary based on the target audience's role and
understanding of the issue. For example, technical reports may be appropriate for
academic stakeholders, while high-level summaries and key recommendations may
be more suitable for policymakers.

¢ Feedback Mechanisms and Iterative Engagement: Explain that engagement does
not stop after the policy brief is shared. Participants should create opportunities
for feedback from stakeholders. This may include follow-up meetings, surveys,
or workshops where stakeholders can provide input, leading to revisions and
improvements in future communications.

¢ |terative Engagement: Stress that engagement is a continuous process. Successful
advocacy often involves revisiting stakeholders multiple times to refine the message
and align it with their evolving needs and priorities.

——————————————————————————————————————————————————————

Activities

e Feedback Mechanism Planning (15 minutes): Ask participants to design a simple
feedback mechanism for a specific audience they are targeting. They should think
about how they will gather feedback, what questions to ask, and how they will use
that information to refine future policy briefs.
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Topic 4: Case Studies and Role-Play Scenarios

Objective
Participants should apply their audience engagement strategies in practical exercises to
simulate real-world scenarios.

Facilitator’s Instructions

e Case Studies: Provide examples of successful and unsuccessful audience
engagement efforts in policy advocacy. Discuss why certain strategies worked well
and where others fell short, focusing on elements like tailoring the message, timing,
and audience needs.

¢ Role-Playing: Introduce role-playing as a method to simulate interactions

between advocates and stakeholders. Each participant will take on a role, such

as a policymaker, community leader, or advocate, and engage in a mock meeting

to discuss a policy brief. This exercise helps participants practice tailoring their
messages and adjusting their approach based on stakeholder reactions.

————————————————————————————————————————————————————————————————————————————————————————————————————————————

Activities

* Role-Play Exercise (30 minutes): Divide participants into groups and assign roles

(e.g., policymaker, stakeholder, policy advocate). Each group will simulate a

stakeholder engagement meeting in which they present a policy brief and adjust

their strategy based on the stakeholder’s feedback and concerns. After the role-
play, the group will analyze what worked and what could be improved.

e Discussion and Reflection (10 minutes): Facilitate a group discussion where
participants reflect on the effectiveness of their engagement strategies during the
role-play. Encourage them to share insights on how they tailored their messages
and how they responded to feedback from the stakeholders.

Wrap-Up and Reflection
Participants should be able to consolidate their understanding of audience engagement
strategies and recognize the importance of tailoring and feedback in policy advocacy.

Facilitator’s Instructions

e Summarize Key Learnings: Review the key points of audience segmentation,
stakeholder mapping, and tailoring messages to different audiences. Reiterate
the importance of feedback mechanisms in refining policy briefs for effective
engagement.

¢ Reflection Questions: Ask participants to reflect on the following:
- How will they apply audience segmentation to their policy briefs?
- What feedback mechanisms will they incorporate into their engagement strategy?

-
Homework Assignment
Participants will develop a stakeholder engagement plan for
their ongoing policy briefs, outlining audience segments, key
messages, and planned feedback mechanisms.
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DISSEMINATING POLICY BRIEFS AND ADVOCATING FOR
CHANGES IN POLICY AND PRACTICE

Content:

Objectives:

Training material

Duration:

Evaluation:

Method of training:

Reference materials

This unit will describe:

i. Dissemination Strategies

ii. Engaging with Traditional and New Media

iii. Building Alliances and Coalitions

iv. Strategies for Effective Advocacy Campaigns

v. Case Studies and Simulation: Developing Advocacy Plans

At the end of this unit, participants will be able to:

i. Develop dissemination strategies for policy briefs.
ii. Use social media and online platforms effectively.
iii. Engage with traditional and new media.

Interactive lecture, short video presentations, brainstorming
sessions, case study presentations, reflective discussions and
application exercises.

Flip charts, notebooks and pens, marker pens, white board,
whiteboard markers

90 mins
The facilitator to decide the most appropriate evaluation method

Science Policy Initiative (2021). A Collection of Policy Briefs on
Artificial Intelligence. Ashoka University.

Sociology Policy Briefs (n.d.). Writing Policy Briefs.

Young, E. & Quinn, L. (2017). An Essential Guide to Writing Policy
Briefs. International Centre for Policy Advocacy.
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Facilitator’s Notes:

Topic 1: Dissemination Strategies

Objective
Participants will understand how to choose and implement dissemination channels for their
policy briefs, ensuring maximum reach and impact.

Facilitator’s Instructions
¢ Online and Print Dissemination: Introduce participants to the various methods
of distributing policy briefs, including digital platforms, websites, social media,
email newsletters, and printed materials. Discuss the importance of choosing a
dissemination method that suits the target audience's preferences and access.
- Online Platforms: Emphasize the growing role of online platforms such as
LinkedIn, Twitter, and institutional websites in reaching a wide, diverse audience.
- Print Dissemination: While digital dissemination is prevalent, printed briefs may
be more impactful for certain traditional sectors or regions with limited internet
access.

e Workshops and Conferences: Explain how in-person dissemination methods, such
as presenting policy briefs at workshops, conferences, or stakeholder meetings, can
provide opportunities for direct engagement with key decision-makers.

¢ Social Media Strategies: Highlight how social media platforms can be used to
increase the visibility of policy briefs and foster public engagement. Discuss the
importance of using targeted hashtags, infographics, and short videos to summarize

key points.
pe——————

Activities

¢ Dissemination Plan Development (15 minutes): Ask participants to create a brief
dissemination plan for their policy brief, specifying the channels they will use (e.g.,
online, print, social media) and how they will engage their target audiences.

Topic 2: Engaging with Traditional and New Media

Objective
Participants should learn how to collaborate with media professionals to increase the reach
and impact of their policy advocacy.

Facilitator’s Instructions

¢ Building MediaRelationships: Explaintherole oftraditional media (e.g., newspapers,
radio, TV) in policy advocacy and how developing relationships with journalists and
media outlets can help amplify messages. Encourage participants to build a media
contact list and establish relationships with reporters covering relevant topics.

¢ Leveraging New Media: Discuss the importance of utilizing new media channels,
including blogs, podcasts, and social media influencers, to spread policy messages.
Show examples of how advocacy groups have successfully used new media to build
momentum around specific policy issues.

|
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Activities

Media Engagement Exercise (15 minutes): Have participants draft a media
engagement plan, identifying key journalists, bloggers, and media outlets to
approach for coverage of their policy brief. Encourage them to practice crafting a
press release or a media pitch.

Topic 3: Building Alliances and Coalitions

Objective

Partic

ipants should learn how to collaborate with organizations and stakeholders to strengthen

their advocacy efforts.

Facilitator’s Instructions

T ——————————————————

Partnering with Like-Minded Organizations: Explain how forming alliances with
other organizations working on similar issues can increase the reach and credibility
of policy advocacy efforts. Discuss examples of coalitions that have successfully
influenced policy changes.

Coordinating Advocacy Efforts: Highlight the importance of coordinating advocacy
actions with coalition partners to avoid duplication and to amplify impact. Discuss
strategies for aligning messaging and coordinating campaigns.

Activities

Alliance Mapping Exercise (20 minutes): In small groups, participants will create
a stakeholder map identifying potential partners for their advocacy efforts. They
should consider NGOs, government bodies, academic institutions, and private
sector organizations that align with their policy goals.

Topic 4: Strategies for Effective Advocacy Campaigns

Objec

tive

Participants should learn the process of planning and executing advocacy campaigns that
support the adoption of their policy recommendations.

Fa

cilitator’s Instructions

Planning Campaigns: Introduce the key components of an advocacy campaign,
including goal setting, message development, audience identification, timing, and
resource allocation. Emphasize the importance of clear, measurable objectives and
realistic timelines.

Executing Campaigns: Discuss the steps involved in executing an advocacy
campaign, such as launching the campaign, engaging with stakeholders, monitoring
progress, and making adjustments as necessary.

Monitoring and Evaluation: Explain the role of monitoring and evaluation (M&E)
in advocacy campaigns. Participants should learn how to track the effectiveness of
their efforts, measure outcomes, and refine strategies for future advocacy.
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Activities

e Campaign Strategy Exercise (30 minutes): Ask participants to work in small groups
to design an advocacy campaign around a policy brief they’ve developed. Each
group should present their campaign strategy, including key messages, target
audiences, dissemination tactics, and how they will measure success.

Topic 5: Case Studies and Simulation: Developing Advocacy Plans

Objective
Participants will apply what they’ve learned by engaging in practical exercises to develop and
simulate advocacy plans.

Facilitator’s Instructions

e Case Studies: Present case studies of successful advocacy campaigns driven by
policy briefs. Analyze the strategies used in these campaigns, focusing on how
policy briefs were disseminated, how media engagement was managed, and how
alliances were built.

¢ Simulation Exercise: Facilitate a simulation where participants create an advocacy
plan based on a hypothetical policy issue. The simulation should involve selecting
dissemination strategies, planning media engagement, and identifying key
stakeholders for alliance building.

Activities

e Advocacy Plan Development (30 minutes): In groups, participants will develop
a comprehensive advocacy plan for a given policy issue. They should consider all
the components covered in the unit, including dissemination strategies, media
engagement, building alliances, and campaign planning. Each group will present
their plan and receive feedback from peers and facilitators.

Wrap-Up and Reflection

Objective
Participants should consolidate their knowledge on policy brief dissemination and advocacy
and reflect on how they will apply these strategies in their work.

Facilitator’s Instructions

e Review Key Points: Summarize the importance of selecting appropriate
dissemination methods, engaging with media, building alliances, and designing
effective advocacy campaigns.

¢ Reflection Questions: Ask participants to reflect on the following:
- What dissemination strategy will they use for their policy brief?
- How can they leverage media and build alliances to support their advocacy efforts?

Homework Assignment
Participants should develop a draft advocacy plan for their

ongoing policy briefs, including dissemination channels, media
outreach, and potential alliances.
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