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List of Acronyms
CAMPY
DALY
DDT
DEC
DFID
ECAE
EPHI
FAO
FERG
GOHi
ILRI
NTS
TARTARE

VDFACA
YLL

Campylobacter
Disability Adjusted Life Years
Dichlorodiphenyltrichloroethane
Diarrheagenic Escherichia coli
United Kingdom Department for International Development
Ethiopian Conformity Assessment Enterprise
Ethiopian Public Health Institute
Food and Agriculture Organization of the United Nations
Foodborne Disease Burden Epidemiology Reference Group
Global One Health initiative
International Livestock Research Institute
Non-typhoidal Salmonella
The Assessment and Management of Risk from Non-typhoidal
Salmonella, Diarrheagenic Escherichia coli and Campylobacter in
Raw Beef and Dairy in Ethiopia
Veterinary Drug and Animal Feed Administration and Control
Authority
Years of Life Lost
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Glossary
Burden of disease

Case fatality ratio

DALY

Data dashboard
Foodborne Disease

Food Hazard
Incidence rate

Metric
Mortality rate
Plenary session
Risk
Risk assessment

Risk-based decision
making

The total, cumulative consequences of a defined disease or
a range of harmful diseases with respect to disabilities in
a community. Often measured by Disability Adjusted Life Years
(DALY)s and can be considered the sum of DALYs across a
population.
Proportion of people who die from a specified disease among
all individuals diagnosed with the disease over a certain period
of time.
A health gap measure that combines the years of life lost due
to premature death (YLL) and the years lived with disability
(YLD) from a disease or condition, for varying degrees of
severity, making time itself the common metric for death and
disability. One DALY equates to 1 year of healthy life lost.
Information management tool that visually displays data.
A foodborne disease can be defined as a disease commonly
transmitted through ingested food. FBDs comprise a broad
group of illnesses, and may be caused by microbial pathogens,
parasites, chemical contaminants, and biotoxins.
A biological, chemical, or physical agent in, or condition of, food
with the potential to cause an adverse health effect.
Number of new cases of disease during specified time interval.
Often expressed in summed person-years of observation or
average population during time interval as a denominator.
Measure that is used to track and assess the status of a specific
process.
A measure of the frequency of occurrence of death in a defined
population during a specified interval.
A session presenting a broad range of content.
The likelihood and severity of harm
Evaluation of known or potential effects. Consists of Hazard
Identification, Hazard Characterization, Exposure Assessment,
and Risk Characterization.
A process to ensure that decisions utilize information on
likelihood and severity of harm for decision making.
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Risk-based food safety
system

Risk-based framework
Risk management

Risk-ranking process
Stakeholder
Statement of concern
Statement of purpose
and objectives
Years of Life Lost (YLL)

Zoonotic disease

A system that includes consideration of actions that can have
the most effective impact on reducing risk. This system
includes processes for estimating food safety risk, knowledge of
possible interventions for reducing risk, and a set of priorities
that are informed by these estimates and knowledge.
A guide for helping everyone in the system use risk information
to inform their actions.
The process of weighing policy alternatives in the light of the
results of risk assessment and, if required, selecting and
implementing appropriate control options, including regulatory
measures.
An analysis and ordering of hazards based on risk
Person or group with an invested interest or concern about the
matter at hand.
A description in simple terms of the motivation for conducting
the risk ranking exercise.
Concise paragraph describing the management goals of the risk
ranking effort.
The number of deaths due to a specific disease or condition
multiplied by the standard life expectancy at the age at which
death occurs.
A disease spread between animals and people and can be
caused by viruses, bacteria, parasites, and fungi.
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Executive Summary
According to the World Health Organization, foodborne disease is a critical public
health problem in Africa.1 Many stakeholders in Ethiopia are poised to start addressing
foodborne hazards posing risk to consumers. However, food safety stakeholders in
Ethiopia are working without a shared set of priorities. Coordinating their impact using
a shared list of priorities will increase impact on public health (e.g., mortality,
morbidity, disability).
The Assessment and Management of Risk from Non-typhoidal Salmonella,
Diarrheagenic Escherichia coli and Campylobacter in Raw Beef and Dairy in Ethiopia
(TARTARE) is a research study funded by the United Kingdom Department for
International Development (DFID) and the Bill and Melinda Gates Foundation to reduce
morbidity and mortality from foodborne diseases in Ethiopia. The three overarching
goals of TARTARE are: 1) to determine the public health burden associated with these
hazards in Ethiopia; 2) to evaluate cost-effective, gender sensitive, and socio-culturally
acceptable approaches to mitigating public health from these pathogens in raw beef
and dairy products; and 3) to provide a risk-based framework for a food safety system,
to serve as a model for low and middle income countries.
Part of the third objective is a risk ranking developed by Ethiopian food safety
stakeholders to inform food safety efforts in Ethiopia, and leverage the stakeholders’
collaborative effort and the available resources in a systems approach for a greater
impact in risk reduction.
This Scoping Workshop connected government stakeholders and technical advisors
from the 16 federal agencies engaged in food safety, giving them the opportunity to
work towards the identification of a shared set of priority hazards. Our emphasis was
on ownership from the agencies and full participation from all food safety stakeholders.
This report summarizes the output from this workshop.

1

Havelaar AH, Kirk MD, Torgerson PR, Gibb HJ, Hald T, Lake RJ, Praet N, et al. 2015. “World Health Organization Global
Estimates and Regional Comparisons of the Burden of Foodborne Disease in 2010.” PLoS Medicine 12 (12): e1001923.
https://doi.org/10.1371/journal.pmed.1001923.

7

8

Overview of the Project
This Scoping Workshop was conducted as a part of a research project lead by The Ohio
State University. The TARTARE project is a research study that was funded by the UK
DFID and the Bill and Melinda Gates Foundation to reduce morbidity and mortality
from foodborne diseases in Ethiopia.
The three overarching goals of TARTARE are:
1) to determine the public health burden and costs associated with non-typhoidal
Salmonella (NTS), diarrheagenic Escherichia coli (DEC), and Campylobacter (CAMPY) in
Ethiopia;
2) to identify and test cost-effective, gender-sensitive, and socio-culturally acceptable
approaches to mitigating public health risks associated with NTS, DEC, and CAMPY in
raw beef and dairy products; and
3) to provide a risk-based framework for determining where resources should be
allocated nationally to effectively reduce the risk of foodborne disease that can be
applied to all pathogens and foods using Ethiopia as a model.
This Scoping Workshop is part of the third objective, which includes application of a risk
ranking process to food safety in Ethiopia.

9
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Workshop Goals
The Scoping Workshop was held as part of Objective 3 of the TARTARE project, which
aims to establish risk-based food safety priorities in Ethiopia. The strategy for achieving
this objective has several components. First, we will provide access to relevant data on
the burden of food safety for food safety hazards in Ethiopia. Next, we will facilitate the
use of this data by Ethiopian government food safety decision makers to develop a risk
ranking and risk prioritization of food safety hazards. Finally, we will build capacity in
risk-based decision making, including the idea of using risk ranking as a foundational
component of priority setting for food safety.
To start working towards the achievement of these steps, we held a Scoping Workshop
in March 2020 in Addis Ababa. As defined in the forthcoming Food and Agriculture
Organization of the United Nations (FAO) Preliminary Guide to Ranking Food Safety
Risks at the National Level,2 conducting a risk ranking on food safety hazards starts with
defining the scope, so that the purpose of the risk ranking is clear to all participants,
and there is agreement on why it is needed. Another part of the scoping exercise is to
identify and screen the hazards and/or food to be ranked.
In the Scoping Workshop for the TARTARE risk ranking, we had a few additional goals.
First, there was a goal of building a food safety community among the decision makers
and stakeholders in Ethiopia. Based on reports in the literature3 and reinforced at the
project inception meeting in Addis Ababa in February 2019, there is a lack of
coordination and connections between the agencies that work on food safety. The
inception meeting was very well received, and many Ethiopian stakeholders reported
on collaborations and partnerships that developed as a result. To build on that success,
we designed the Scoping Workshop to enable close interactions among the participants
from different agencies to foster the coordination that is needed for a strong, riskbased food safety system. As part of that coordination and our attempt to align the
project with the stakeholder needs, we also had a goal to understand current relevant

2

Food and Agriculture Organization of the United Nations. Forthcoming. “FAO Preliminary Guide to Ranking Food Safety
Risks at the National Level.”
3
Ayalew, H. 2013. “Review on Food Safety System: Ethiopian Perspective.” African Journal of Food Science 7 (12): 431–40.
https://doi.org/10.5897/AJFS2013.1064.
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activities related to food safety and risk ranking, so that we could make connections to
that work and keep the project relevant for the stakeholders.
Part of the work was also to provide easy access to the existing estimates on the
burden of foodborne disease in Ethiopia. A significant part of the needed effort in a risk
ranking is the generation of estimates for the risks. One component of the work on
TARTARE that made this risk ranking possible in the time frame of the four-year project
is the fact that estimates for many foodborne hazards had been developed as part of an
earlier project. Under the auspices of the World Health Organization, the Foodborne
Disease Burden Epidemiology Reference Group (FERG) generated global foodborne
disease illness estimates, reporting at the regional level but also calculating the
estimates at the country level 1. To release data at the country level, the authorities of
that country must provide their permission. This permission was granted to the
TARTARE project, with the provision that the agencies would be notified before the
results were shared publicly.
Because these estimates already existed, we deviated from the proposed FAO guidance
in one significant way. The guidance has the selection of metrics as part of step 2 of the
process, but we included discussion of metrics as part of the first step in the Scoping
Workshop. Because we were able to include this step, another goal of the workshop
was to ensure that the participants were familiar with the metrics used in the FERG
analysis. Related to this goal, we aimed to collect information on what metrics are most
commonly used by Ethiopian decision makers, so we could develop the risk ranking
method to meet their needs using terms and references that were relevant to them.
The FERG analysis produced estimates for six metrics.1 Each of these metrics can be
expressed in absolute terms or as a rate, so that is 12 metrics. Further, for Ethiopia,
there were 28 hazards that were relevant. Being able to review and understand all this
information is a challenge, so we developed a data dashboard to help the participants
be able to interact more directly with this data. Using a data dashboard means that
many metrics can be included easily in the risk ranking, so the selection of metrics at
this workshop was not as consequential as portrayed in the FAO guidance. In the
guidance, the point is made that the selection of the metrics to be used should “be
driven by the questions the risk manager would like to answer with the risk ranking, the
types of hazards being evaluated, and the availability of data.” These requirements are
12

still true in the case of this project; however, the decision to use a data dashboard to
provide access to the estimates meant that more than one metric could be specified, as
explained in the outcomes section below. Therefore, we introduced the participants to
the metrics that were generated in the FERG study, and we worked with the
participants to understand what information each metric conveys.
The final set of goals for the workshop were related to capacity-building for risk-based
decision making among food safety stakeholders in Ethiopia. We were aiming to
generate interest in and demand for a risk-based decision-making approach and to
increase knowledge and use of risk assessment. This outcome will contribute to the
development of a risk-based roadmap for low- and middle-income countries, modeled
on what is done in Ethiopia for this project.
It is critical to engage stakeholders during this scoping phase. Engaging stakeholders
helps to build ownership of the ranking, enable transparency, and facilitate trust in the
results. In addition, the use of the risk-ranking results will be more impactful if
stakeholders are engaged in every phase because they will understand the value and
limitations of the ranking. In addition, stakeholder participation is critical because they
may be able to provide data that can be used to inform the risk ranking.

13
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Approach
Food safety risk ranking is the systematic analysis and ordering of foodborne hazards
and/or foods in terms of the public health risk, using estimates of the likelihood and
severity of adverse impacts on human health. Risk ranking efforts consider multiple
hazards, multiple foods, or multiple hazards and multiple foods,4 and aim to develop
some degree of sorting or prioritization of these risks. Many food safety risk rankings
have been conducted5 6 7 8 9. In fact, there are so many of these studies, a critical review
of food risk ranking methods was published in 2018.10 Some of these studies utilized
more analytic approaches, and some used stakeholder methods, as we have done for
TARTARE. The FAO guidance document mentioned earlier2 was developed to guide risk
rankings that include a significant role for stakeholders to provide input. According to
the guidance document, this approach is composed of three iterative phases including
defining the scope, developing the approach, and conducting the risk ranking analysis
and report results. Each phase can be further broken down into smaller steps.
The stakeholders for this workshop were identified through joint work with Dr. Tefera
Belachew from Jimma University and the Global One Health Initiative (GOHi) of Ohio
State University. Dr. Belachew had conducted a situational analysis as part of the
TARTARE project (publication forthcoming) and through that process, documented the

4

EFSA Panel on Biological Hazards (BIOHAZ). 2012. Scientific Opinion on the development of a risk ranking framework on
biological hazards. European Food Safety Authority Journal 10 (6): 2724.
5
Batz MB, Hoffmann S, and Morris JG. 2012. “Ranking the Disease Burden of 14 Pathogens in Food Sources in the United
States Using Attribution Data from Outbreak Investigations and Expert Elicitation.” Journal of Food Protection 75 (7):
1278–91. https://doi.org/10.4315/0362-028X.JFP-11-418.
6
Chen Y, Dennis SB, Hartnett E, Paoli G, Pouillot R, Ruthman T, and Wilson M. 2013. “FDA-IRISK—a Comparative Risk
Assessment System for Evaluating and Ranking Food-Hazard Pairs: Case Studies on Microbial Hazards.” Journal of Food
Protection 76 (3): 376–385.
7
Lake RJ, Cressey PJ, Campbell DM, and Oakley E. 2010. “Risk Ranking for Foodborne Microbial Hazards in New Zealand:
Burden of Disease Estimates: Risk Ranking for Foodborne Microbial Hazards.” Risk Analysis 30 (5): 743–52.
https://doi.org/10.1111/j.1539-6924.2009.01269.x.
8
Morris GJ Jr, Hoffmann S, and Batz B. 2011. “Ranking the Risks: The 10 Pathogen-Food Combinations with the Greatest
Burden on Public Health.” Emerging Pathogens Institute, University of Florida. http://hdl.handle.net/10244/1022.
9
van Asselt ED, van der Spiegel M, Noordam MY, Pikkemaat MG, and van der Fels-Klerx HJ. 2013. “Risk Ranking of
Chemical Hazards in Food—A Case Study on Antibiotics in the Netherlands.” Food Research International 54 (2): 1636–42.
https://doi.org/10.1016/j.foodres.2013.08.042.
10
Van der Fels-Klerx, HJ, Van Asselt ED, Raley M, Poulsen M, Korsgaard H, Bredsdorff L, Nauta M, D’agostino M, Coles D,
and Marvin HJP. 2018. “Critical Review of Methods for Risk Ranking of Food-Related Hazards, Based on Risks for Human
Health.” Critical Reviews in Food Science and Nutrition 58 (2): 178–193.
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key food safety actors in the Ethiopian federal government. Using this list, the GOHi
office reached out to individuals to represent the agencies at this workshop.
The first step in the Scoping Phase of the FAO document, which our workshop was
modelled after, is to define the purpose of the ranking. Once stakeholders have been
engaged, the process of jointly drafting a Statement of Concern and a Statement of
Purpose and Objectives that describe, in simple terms, the motivation for conducting
the risk-ranking exercise and the management goals that need to be addressed begins.
These statements should address what scenarios are relevant in conjunction with the
risk management questions being asked as well as identification of the intended
audience.
The next step is to select what will be ranked. During this step, the risk ranking team
works with stakeholders to determine which foodborne hazards and foods are relevant
for the risk ranking. The focus is on foodborne disease because that is the purpose of
the ranking. The selection of things-to-be-ranked should be driven by the Statement of
Concern and Statement of Purpose and Objectives. Based on these statements, which
hazards are relevant? For example, the list could include microbial and chemical
hazards, a specific subset of hazards (e.g., intentional contamination), a subgroup of
hazards (e.g., heavy metals), or a specific hazard (e.g., Salmonella) in different foods,
depending on the purpose of the risk ranking. As an illustration of how the statement of
purpose should drive the list of hazards to be ranked, another risk ranking that was
conducted in Ethiopia in 2015 focused on zoonotic diseases with the objective of
identifying “the top five zoonotic diseases of major public health concern in Ethiopia
that need to be jointly addressed by animal and human health agencies.”11 Our risk
ranking focused on food safety, so the items that are to be ranked will be different
from what was included in the Ethiopian zoonotic ranking.
The final step is to use food and hazard categorization schemes. This step can make the
risk-ranking process more manageable and provide context for interpreting results.
Attributes to consider in selecting an ideal risk categorization scheme include logical
consistency, administrative comparability, equitability, and compatibility with cognitive

11

Pieracci EG, Hall AJ, Gharpure R, Haile A, Walelign E, Deressa A, … Belay E. 2016. Prioritizing zoonotic diseases in
Ethiopia using a One Health approach. One Health, 2, 131-135. https://doi.org/10.1016/j.onehlt.2016.09.001.
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constraints and biases.12 Food and hazard categories must also be comparable in terms
of scale. For example, meats and parasites should not be compared with narrowly
defined categories such as pasteurized milk and Mycobacterium bovis.
As mentioned earlier and discussed in more detail below, discussion about metrics was
also included in this Scoping workshop. In the FAO guidance, discussion of metrics
comes at a later phase in the risk ranking process. However, we determined that, given
our plan to use the FERG data, we were limited to some degree in terms of which
metrics we could use, and so we wanted to have the discussion about metrics early on
in the process.
The second phase of the risk ranking process will focus on developing the risk ranking
approach. Development of this approach will involve selecting the risk ranking method
and collecting and evaluating the data needed to estimate risk. The third phase will be
conducting the risk ranking analysis and reporting the results.

12

Morgan, M. Granger, H. Keith Florig, Michael L. DeKay, and Paul Fischbeck. 2000. “Categorizing Risks for Risk Ranking.”
Risk Analysis 20 (1): 49–58. https://doi.org/10.1111/0272-4332.00005.
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Methods
Day 1
The workshop was conducted over a 4-day period, with Days 1 and 4 engaging agency
decision makers, and Days 2 and 3 working with the technical leads from each agency in
small groups on technical issues. This approach was designed to achieve maximum
engagement with those who would be using the risk ranking (that is, the agency
decision makers) but also providing a small enough group to be able to have a high
level of interaction on the technical issues. There was a total of 37 participants across
all days. Each session lasted approximately 4 hours. Evaluations of the content covered
on each day were handed out and then collected at the end of each session. Results of
evaluations were considered by the workshop team when planning for the next day.
The first day focused on sharing the goals of the TARTARE project, the purpose and use
of a risk ranking, and the vision for how this ranking can fit into a risk-based food safety
system. This session also sought initial input on hazards and metrics that should be
focused on in Ethiopia and resulted in a list of hazards in addition to the ones that had
been included in the FERG analysis to be considered for including in the Ethiopian food
safety risk ranking. A plenary session was used to provide participants with an overview
of the TARTARE project and to introduce them to hazards currently identified in
Ethiopia through the FERG data. Short question and answer sessions were provided
after each presentation. Following the presentations, participants broke out into four
small groups to discuss hazards that should be added or excluded according to their
agency’s priorities. The lists produced from the discussion were presented to the larger
group, followed by a discussion to garner broader input.
The day concluded with a short presentation on what a risk-based approach is, as well
as a quick review of material that would be covered in the online short courses to be
taken after the workshop. As a group, participants shared information about other risk
rankings that have been conducted and used in the public health space in Ethiopia.
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Day 2
The next day, as described earlier, engaged a smaller group of stakeholders, ensuring
technical representation from all of the 16 federal agencies who have a role in food
safety in Ethiopia. The purpose was to engage them fully in the discussion of the risk
ranking work and to ensure their agencies’ needs are considered in the ranking,
increasing the likelihood that the ranking would be useful to their agencies.
Small groups were used to consider foundational questions related to building a riskbased approach, including the definition of ‘risk’, sharing of information about currently
used risk prioritization/ranking projects in their organizations, and discussing needs and
drivers for risk-based decision making.
Next, small groups worked to finalize the statements of concern and purpose that had
been drafted in advance by the workshop organizers. The participants were asked to
revise the draft statements of concern to reflect their agencies’ needs. They were asked
to be sure that the statements appropriately considered the motivation/problem in
terms relevant for their agencies and ensure it fit within their ministries’ mandates.
Afterwards, the groups convened as a whole and presented the modified statements of
concern and purpose, explaining their reasoning for modifications.
Following this activity, the group began to narrow down the list of hazards that had
been nominated for inclusion on Day 1. First, the lists produced from Day 1 were
reviewed. Participants were divided into groups structured to facilitate mixing of
individuals from different agencies. Each group was asked to review the list of 29
hazards that had been suggested on Day 1. If they found one that they thought should
be eliminated, they would document their reasoning for elimination. When justifying
their reasoning, they were asked to answer three questions: 1) Does the disease occur
in Ethiopia? 2) Is the disease a threat in Ethiopia? and 3) Is it a severe disease in
Ethiopia? Hazards that were nominated to be eliminated were collected from each
group. The day ended with a brief presentation on comparing risk ranking methods and
then a discussion of those methods suggested for TARTARE.
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Day 3
The focus of the third day was to complete the hazard screening and begin discussion
on metrics for food safety in Ethiopia. The session began with finalization of the hazard
screening process. A slide of the four hazards that had been nominated on Day 1 for
elimination from the risk ranking was presented at the front of the room. Twenty-three
hazards remained for consideration to be added to the list of FERG hazards, and that
represented a considerable amount of work for the project team. A prioritization was
needed to direct the resources. Therefore, participants were asked to sort the hazards
into two piles made up of (1) those hazards that they felt must be included in the
ranking and (2) those that would be nice to include, but were not essential. The “must
have” hazards were included in a list to be presented on Day 4.
Once the hazard screening was complete, the focus shifted to consideration of risk
metrics. A presentation provided participants with a broad overview of how different
metrics give you different information for a risk ranking. It also introduced participants
to the risk metrics that were calculated in the FERG analysis. Participants were asked to
indicate which metrics resonated most with the needs of their agency, and those
preferences were recorded as part of the output from the workshop.
The day ended with a presentation introducing the use of risk assessment results for
risk ranking, along with illustration through a data dashboard that had been created for
use in the risk ranking. Hypothetical foodborne disease estimate data was provided to
illustrate the use of the dashboard. After the presentation, participants were able to
have hands-on experience with the dashboard, so they could see the different ways to
visualize and represent the risk estimates.
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Day 4
The final day of the workshop was used to share results from the previous days’ work
and to ensure participant understanding of plans for the upcoming Risk Ranking
Workshop. The session began with a welcome, reminding everyone about the general
outcomes hoped for from the Scoping Workshop and the agenda for the day.
Afterwards, participants were asked to break out into groups to allow stakeholders to
review the statements of concern and purpose that the technical team had finalized on
Day 2. Following this exercise, participants remained in groups and were asked to
review the list of hazards that had been updated on Days 2 and 3 by the technical
experts. Each hazard was presented on a slide in the front of the room. Groups went
through each hazard and were asked to specify rationale for having any/each hazard as
a priority. They were also asked to identify existing studies that provided information
on disease prevalence or exposure data on the hazards that they were aware of or had
collected.
The final exercise for the workshop focused on ensuring that participants understood
the results from the Scoping Workshop and on the next steps following the workshop.
A request was also made for participants to provide data sources about any of the
newly identified hazards or those that they requested to be removed. The day
concluded with a group discussion to allow participants to ask questions and to thank
everyone for their participation.

22
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Workshop Outcomes
As mentioned earlier, the goals of the workshop fell in two general categories: (1)
conduct scoping activities to ensure the risk ranking work was well defined and (2)
engage the stakeholders to build ownership of the risk ranking, foster collaboration,
and identify existing projects and studies that could inform this work. The outcomes are
discussed below.
First, a Statement of Concern and Statement of Purpose were developed. The work of
the decision makers, technical leads, and other stakeholders lead to the following
statements:
Statement of Concern
According to the World Health Organization, foodborne disease is an
important public health problem in Africa. Many stakeholders in Ethiopia
are poised to start addressing various foodborne risks posing varying levels
of risk to consumers. However, many food safety stakeholders in Ethiopia
are working independently without a shared set of priorities, which will
have less impact in preventing and reducing the public health impact (e.g.,
mortality, morbidity, disability).

Statement of Purpose
The purpose of this risk ranking is to identify the hazards that are relatively
higher priorities for Ethiopia in terms of their contribution to the overall
public health burden (e.g., mortality, disability, morbidity) of foodborne
disease. Ranked risks and a final prioritized set of food hazards can inform
stakeholders working on food safety in Ethiopia. These tools can leverage
their collaborative effort and available resources in a systems approach for
a greater impact in risk reduction.

24

Next, the hazards that will be ranked were identified. First, the hazards that had
estimates of risk already developed from the FERG study are:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Norovirus
Campylobacter spp.
Enteropathogenic E. coli
Enterotoxigenic E. coli
Shiga toxin-producing E. coli
Non-typhoidal S. enterica
Shigella spp.
Vibrio cholerae
Cryptosporidium spp.
Entamoeba histolytica
Giardia spp.
Hepatitis A virus
Brucella spp.
Listeria monocytogenes

Mycobacterium bovis
Salmonella Paratyphi A
Salmonella Typhi
Toxoplasma gondii
Echinococcus granulosus
Ascaris spp.
Trichinella spp.
Fasciola spp.
Aflatoxin B1
Dioxins
Arsenic
Cadmium
Lead
Methylmercury

The stakeholders identified 15 additional hazards/categories of hazards that should be
included, as shown below:
•
•
•
•
•
•
•
•
•

Diarrheal diseases: Rotavirus
Bacterial toxins: Clostridium botulinum, Staphylococcus aureus
Invasive infections: Bacillus anthracis, Rift Valley Fever virus
Helminths: Taenia saginata
Mycotoxins: Aflatoxin M1, Aflatoxin G1, other aflatoxins, Ochratoxin
Natural toxins: Lathyrus sativus
Processing contaminants: Acrylamide
Adulterants: Formalin, Urea, others
Agro-chemicals: Dichlorodiphenyltrichloroethane (DDT), Aluminum phosphate,
Malathion
• Drug/antibiotic residues: Tetracycline, Trypanocidal drugs, growth promoters,
others
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Out of the possible risk metrics from the FERG analysis, the most meaningful to the
Ethiopian government decision are below:
•
•
•
•
•

Incidence rate
Mortality rate
Years of Life Lost (YLL) rate
Disability Adjusted Life Years (DALY) rate
Case fatality ratio

Finally, feedback on the data dashboard was collected. The data dashboard will be
available to the public at a later date, on the TARTARE website:
https://foodsafety.osu.edu/research/tartare
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Next Steps
As planned in TARTARE, the Scoping Workshop defines the needs for the Risk Ranking
Workshop, which will happen next. After the risk ranking, a risk prioritization will be
conducted. Before then, online courses are available for the workshop participants on
risk-based decision making, risk assessment, and risk management. A course on risk
ranking is also planned. These courses will help to supplement and enhance
foundational knowledge from the workshop that will be helpful in the risk ranking
process. Once a communication plan is developed with the Ethiopian government
agencies, the FERG estimates for Ethiopia will be shared with the workshop
participants. These materials will be shared in advance of the risk ranking workshop, so
that the participants have time to review and ask questions about these estimates.
They will be shared in the form of the data dashboard as well as in traditional reports
and documents. The risk estimates for the additional hazards identified by the
participants will also be shared. A webinar will be held once these materials are
available to ensure that this information is well understood by the participants before
the risk ranking workshop.
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Appendix I
List of Participants
Name

Institution

Designation

National
Disaster Risk
Management
Commission
Abiy Girma
Ministry of
Water
Irrigation and
Electricity
Abrha Negash Ethiopian
Meat and
Dairy
Development
Industry
Institute
Amete
EPHI
Mihret
Ashagre
Addis Ababa
Zewdu
University
Assaminew
Ethiopian
Shewangizaw Meat and
Dairy
Development
Institute
Bekele Wegi Haramaya
University
Belachew
Jimma
Tefera
University

Deputy
Commissioner

abera.kassa@gmail.com

Wash Program
Coordinator

girmaabiy@gmail.com

Director

Abrahane12@gmail.com

Researcher

amete2004@gmail.com

Abera Kassa

E-mail Address

Assistant
ashagrie.zewdu@aau.edu.et
Professor
Deputy Director assaminewbayou@gmail.com

Lecturer

bekeleewegi@gmail.com

Profesor of
Human
Nutrition

teferabelachew2@gmail.com

30

Belachew
Tefera

Bemhiretu
Boka
Berhan Fikru
Berhanu
Legesse,
Binyam
Tesfaye
Eyasu Tigabu

Fetene
Belachew
Gashaw
Andargie
Gedion Yilma

Ethiopian
Veterinary
Drug and Feed
Administration
and Control
Agency
Feed the
Future Value
Chain Project
Nutrition
International
Bless Agri food
Laboratory
Ethiopian
Public Health
Institute
Ethiopian
Public Health
Institute
Ministry of
Agriculture
University of
Gondar
Ministry of
Agriculture
FAO

Gedlu
Mekonnen
Genet
Global Alliance
Gebremedhin for Improved
Nutrition
Geremew
Ethiopian Food
Tassew
and Drug
Authority
Hagos
National
Asgedom
Animal Health
Diagnostic
and Institution
Center

Laboratory
Director

belachewteferazerihun@gmail.com

bgucha@internationalmedicalcorps.org

Technical
Advisor
Lab Manager

berhanfspt@yahoo.com
blegesse@blesslaboratory.com
biniyamer@gmail.com

Researcher

seyoum.3@osu.edu

Senior Expert

dr.fetenebb@gmail.com

Assistant
Professor
Director

gashawab@gmail.com
gedionyilma245@gmail.com
gedlu.mekonnen@fao.org

Senior Project
Manager

ggebremedhin@gainhealth.org

Food
Inspection
Team Leader
Researcher

gtassew@efda.gov.et
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haghad2012@yahoo.com

Haymanot
Milers
Asfaw
Association
Hiwot Hebste Ethiopian
Standardization
Agency
Kuastros
National
Mekonnen
Animal Health
Diagnostic
and Institution
Center
Lina Gazu
ILRI
Masresha
Ethiopian
Tessema
Public Health
Institute
Nardos
Ethiopian
Tefera
Veterinary
Drug and Feed
Administration
and Control
Agency
Negga
Ethiopian
Asamene
Public Health
Institute
Ruthe Bekele Ethiopian
Institute of
Agricultural
Research
Samson
Ethiopian
Girma
Public Health
Institute
Silvia Alonso Ethiopian
Livestock
Research
Institute
Simon Hailu
Techno Serve

General
Manager
Team Leader

haymiasfaw@gmail.com

Researcher &
AMR
FOCAL
Researcher

kusta20@yahoo.com

Researcher
Food Science &
Nutrition
Directorate
Microbiology
Lab
Division
Director

L.mego@cgiar.org
masresha88@gmail.com

Researcher

negaasamene@gmail.com

Researcher

rutinajc@gmail.com

Researcher

girma.samson@gmail.com

hiwothibiste@gmail.com

bernardi.2008@gmail.com

s.alonso@cgiar.org

Food
processing
specialist
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shailu@tns.org

Tatek Kassim Ethiopian
Public Health
Institute
Wendu
Ministry of
Mengesha
Agriculture
Wondafrash Ethiopian
Abera
Food and
Drug
Authority
Wondrad
Ethiopian
Abrham
Commercial
Dairy
Products
Association
Wudineh
National
Dessie
Disaster Risk
Management
Commission

Researcher

Tateknice@gmail.com

Senior Expert

wendumengesha@gmail.com

Advisor

wabera@efda.gov.et

Chairman

valuechaincoop@gmail.com

Senior Quality
Control
Management
Expert

wudinehdessie72@gmail.com
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Appendix II
TARTARE Risk Ranking Team
Name
Ali, Getnet Yimer

Endashaw, Tigist

Degefaw, Desalegne

Girma, Samson
Havelaar, Arie
Kowalcyk, Barbara
Le Borgne, Ewen
Lisanwork, Leuel

Melkamu, Tigist

Mengesha ,
Shemeljash
Morgan, Kara
Sapp, Amanda
Tamene, Alebachew
Tigabu, Eyasu

Institution

E-mail Address

The Ohio State University
Global One Health initiative
(GOHi, LLC)
The Ohio State University
Global One Health initiative
(GOHi, LLC)
The Ohio State University
Global One Health initiative
(GOHi, LLC)
The Ethiopian Public Health
Institute
The University of Florida
The Ohio State University
Process Change
The Ohio State University
Global One Health initiative
(GOHi, LLC)
The Ohio State University
Global One Health initiative
(GOHi, LLC)
The Ohio State University
Global One Health initiative
(GOHi, LLC)
The Ohio State University
The University of Florida

Ali.578@osu.edu

The Ohio State University
Global One Health initiative
(GOHi, LLC)

Seyoum.3@osu.edu;
Eyasutigabu@ymail.com
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Endashaw.1@osu.edu

Degefaw.1@osu.edu

Girma.samson@gmail.com
Ariehavelaar@ufl.edu
Kowalcyk.1@osu.edu
processchangelb@gmail.com
Lisanwork.1@osu.edu

Mengesha.6@osu.edu

Morgan.1353@osu.edu
amandacsapp@ufl.edu
Tamene.5@osu.edu

Appendix III
List of Participating Organizations
Federal Agencies
Animal Products, Veterinary Drug and Feed Quality Assessment Center (under
Veterinary Drug and Animal Feed Administration and Control Authority [VDFACA])
Ethiopian Commercial Dairy Products Association
Ethiopian Conformity Assessment Enterprise (Under Ethiopian Conformity
Assessment Enterprise [ECAE])
Ethiopian Food and Drug Authority
Ethiopian Institute of Agricultural Research
Ethiopian Livestock Research Institute
Ethiopian Meat and Dairy Development Industry Institute
Ethiopian Public Health Institute
Ethiopian Standardization Agency
Ethiopian Veterinary Drug and Feed Administration and Control Agency
Ministry of Agriculture - Veterinary Public Health Department
Ministry of Agriculture- Crop Directorate
Ministry of Water Irrigation and Electricity
National Animal Health Diagnostic and Institution Center
National Disaster Risk Management Commission
Trade Competitions and Consumer Protection Authority
Academic Institutions
Addis Ababa University
Haramaya University
Jimma University
University of Gondar
Private Sector/NGOs/Other
Bless Agri food Laboratory
Ethiopian Milers Association
Feed the Future Value Chain Project
Food and Agriculture Organization
Global Alliance for Improved Nutrition
International Livestock Research Institute
Nutrition International
Techno Serve
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Appendix IV
Results from Evaluations
Day 1
Questions

Responses

1.) What is your gender?
2.) What agency/organization do you work for?

93% were male
Groups with most representation included the
Ethiopian Public Health Institute, The Ministry of
Agriculture, and Universities.
For each of the statements below, please check the box that indicates to what extent you disagree or
agree with the statements: Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree
3.) I feel that I have a good understanding of the
100% Strongly Agree or Agree
TARTARE project objectives.
4.) Presentation of the Foodborne Disease Burden 82% Strongly Agree or Agree
Epidemiology Reference Group (FERG)
methodology helped me better understand the
information that will be used in the risk ranking
process.
5.) I felt that the use of small discussion groups
97% Strongly Agree or Agree
was an effective method to identify important
food safety hazards in Ethiopia.
6.) I understand the purpose of the risk ranking
49.57% of participants Strongly Agreed, 37.15%
process for mitigating food safety risk in Ethiopia.
Agreed, and the remainder were Neutral.
7.) Are there organizations that were not
Private organizations, Ethiopian Conformity
represented here that could be important
Assessment Enterprise, grassroot level farmers,
stakeholders? If yes, please list.
National Veterinary Institute, Researchers who
work on foodborne disease in Ethiopia.
8.) Was the venue appropriate for the meeting?
64.29% liked the venue while the remainder
Do you have any suggestions or feedback on the
preferred better.
venue, set up, etc for next time?
9.) Other comments or suggestions
Regarding venue: Better table arrangements and
better cooling.
Day 2
Questions
Responses
For each of the statements below, please check the box that indicates to what extent you disagree or
agree with the statements: Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree
1.) I understand my role in contributing to the
100% Strongly Agree or Agree
development of the risk-ranking process in
Ethiopia.
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2.) I understand how risk ranking can be used to
improve food safety in Ethiopia.
3.) I understand how this risk-ranking approach
relates to other risk ranking methods used (e.g.,
CDC rankings).
4.) The statements of concern and purpose are
valuable to the risk ranking process.
5.) The process for identifying hazards was fair and
clearly explained.
6.) What did you like about this session?
7.) Was there anything in this session that was
difficult to follow or unclear? If so, what was that?

8.) Do you have any other general feedback?

87% Strongly Agree or Agree
86.75% Strongly Agree or Agree

93.75% Strongly Agree or Agree
93.75% Strongly Agree or Agree
50% responded that they liked the active
participation and interaction.
81.25% of participants said nothing was difficult,
6.25% found the DALY difficult to understand
6.25% found the methodology difficult to
understand, and 6.25% found the volume of the
presenters to be too low.
Wishes all actors understood the aim before
doing the risk ranking and prioritization; Need
more time; Too many introductory exercises.

Day 3
Questions
Responses
For each of the statements below, please check the box that indicates to what extent you disagree or
agree with the statements: Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree
1.) I understand why metrics are an important
100% Strongly Agree or Agree
consideration for the risk ranking process.
2.) I was able to provide input on which metrics
87.5% Strongly Agree or Agree
will be most useful for the risk ranking process in
Ethiopia.
3.) I understand the value of the data dashboard
87.5% Strongly Agree or Agree
for informing risk ranking.
4.) What did you like about this session?
Risk metrics associations; Data generation by risk
ranking; Metrics walk and the discussion with
questions and answers; Interaction with other
participants, Learning how Program R can help us
form complex graphics seen in the dashboard;
Liked learning how to create a dashboard and
use the metrics rather than just the theory
behind it.
5.) Was there anything in this session that was
Presentation on matrix was too fast; Metrics
difficult to follow or unclear? If so, what was that? session too rushed; Metrics are still confusing;
Details on how to enter their own data into
Program R.
6.) Do you have any other general feedback?
Prior explanation on this type of data, way of
analysis, and statistics; In most cases we don't
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have adequate data even on the severe
priorities, so I don't know how we can
manipulate the results.
Day 4
Questions
Responses
For each of the statements below, please check the box that indicates to what extent you disagree or
agree with the statements: Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree
1.) I understand what the next steps in the risk93.33% Strongly Agree or Agree
ranking process will be.
2.) I found this event to be valuable for improving
83.33% Strongly Agree or Agree
food safety in Ethiopia.
3.) I felt the organizing team was organized and
90% Strongly Agree or Agree
approachable.
4.) The facilitation methods used (e.g., metrics
86.67% Strongly Agree or Agree
walk, small discussion groups) were helpful.
5.) I liked the venue.
80% Strongly Agree or Agree, 13.33% were
Neutral, and 6.67% Strongly Disagreed.
6.) I liked the food (lunch).

80% Strongly Agree or Agree, 13.33% were
Neutral, and 6.67% Strongly Disagreed

7.) Which of the facilitation methods (e.g., metrics
walk, small discussion groups) did you find to be
beneficial and, why?
8.) Which of the facilitation methods (e.g., metrics
walk, small discussion groups) did you find to not
beneficial and, why?

36.67% said all of them, 30% said group
discussion, 16.67% said metrics walk, and the
remainder did not specify.
50% of participants said none of them, 6.67%
said the metrics walk, 3.33% said the data
dashboard, 3.33% said the introductory activities,
3.33% said introductory activities were too time
consuming, and 33.33% did not respond.
9.) What did you like about the venue? What could Liked in regard to Jupiter Hotel: Big; Bright; Wide;
have been improved about the venue?
Good ventilation
Improvements: Use one of the facilities in
partner institutes; Unwanted sound from street
in GOHi office; Dim projector; Poor internet at
GOHi office
10.) What did you like about the food? What could Liked: Diversity; clean; plentiful
have been improved about the food (lunch)?
Improvements: Over-cooked; Not tasty, Lack of
variety.
11.) How many individuals from Ethiopia were you 13.33% of participants said 1–5, 16.67% said 6–
able to connect with that you did not previously
10, 10% said 11–15, 33.33% said too many to
know?
count, and 20% did not respond.
12.) Did this workshop give you ideas for how
96.67% said yes and the remainder did not
Ethiopia can improve the process of addressing
answer.
food safety issues?
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13.) If so, what types of ideas did this workshop
help you to identify in terms of developing a riskbased food safety system?

14.) Overall, what did you like most about this
workshop?

15.) What do you wish had been done differently
and how would you change it?
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A chance for collaboration; Availability of tools to
prioritize; Importance of risk scoping and
prioritization; Importance of engagement of
different stakeholders in addressing the issues of
food safety; Identifying the sources of food safety
problems at different stages of food supply chain;
The risk-ranking methodology; Associate
microbial hazards and chemical hazards with
their potential burden on the population;
Prioritization is best approach for food safety
mitigation; use of metrics
Risk-based decision food safety issues; Engaging
in nature; Active participation; Transparency of
the presenters to the participants; We had a
great say in decision making; Clear and direct
objectives; Participant composition
Selection of technical team was not clear and
more to include from different sectors such as
private laboratories; Instead of having a half day
it would be great if we can stay at least until
4:00pm; The facilitator should be an Ethiopian;
May be good to move the workshop outside of
Addis Ababa; Give more time for the workshop as
most of the contents are new for most of the
participants

Appendix V
Online Course Descriptions
1. Risk-Based Decision Making
https://go.osu.edu/decisionmaking
This course will bring an awareness of what it means to have a risk-based decisionmaking system with an application to food safety. It will introduce learners to the
normative elements of decision making and will explain how “risk” fits into that
structure. Learners will recognize the role of risk assessment, risk management, and
risk ranking in a risk-based decision-making system. Learners will understand the role of
data and analysis in driving a risk-based decision-making system.
2. Risk Assessment for Food Safety
https://go.osu.edu/foodriskassessment
This course will provide an overview of the purpose and approaches to risk assessment
and will provide a description of each step in the risk-assessment process. The four
steps are: hazard identification, exposure assessment, hazard characterization, and risk
characterization. Learners will gain an understanding on what types of information can
be generated from a risk assessment.
3. Risk Management for Food Safety
https://go.osu.edu/rskmanagement
This course will provide course participants insight into risk management as part of the
framework of Risk Analysis in the context of food safety. Key aspects of risk
management covered in separate modules include: Roles and responsibilities of risk
managers, risk management principles, and use of risk assessment in risk management.
Course participants will also be familiarized with the risk management process and
typical risk management activities and options for mitigating food safety risks.
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Appendix VI
Agendas
Day 1
Time

Session topics

Outcome

9.00

Registration of participants

Email address for all participants for follow up after the workshop

9.30

Welcome and introductions

Everyone is welcome and knows the expected outcomes and
agenda of the 4 days of meetings.

10.00

Introduction to the project

All participants are aware of the TARTARE project outcomes,
timeline, intentions around risk assessment, management, and
ranking. Participants understand the need for and possible uses of
risk ranking.

10.45

Break

11.05

Reviewing list of hazards

Participants are aware of the hazards currently on the list.
Participants have given indications on most important hazards to
focus on.

12.00

Understanding a risk-based
approach

Participants are refreshed about material covered in online short
courses. Highlights are shared by key informants about how risk
rankings are conducted and used within the country.

12.45

Closing

Everyone is clear on what has been achieved in that day, what is
following, and what is expected to emerge by the end of the week.

Lunch

41

Day 2
Time

Session topics

Outcome

9.00

Registration of participants

9.30

Welcome / introductions

10.30

Break

10.50

Risk definitions

All have shared a clearer understanding about how risk
assessment and risk ranking is dealt with in Ethiopia and how
this upcoming work could find its place and use.

11.50

Improving the statements of
concern and purpose

These statements have been presented then improved with
suggestions from the participants.

12.35

Comparing risk-ranking
methods

Participants have compared various methods and appreciate
value of the one suggested for TARTARE.

12.55

Hazards to be ranked

Everyone has seen the list of hazards from FERG and
consolidated the additional hazards identified the previous day to
end up with some confidence in the completeness of this list for
Ethiopia.

14.00

Lunch

Everyone knows what is planned in the next few days, they have
a sense of the agenda and have connected with each other and
the topic in a deeper fashion.
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Day 3
Time

Session topics

Outcome

9.00

Check-in

All participants have reconnected with each other and the topic.

9.30

Consideration of risk metrics

Everyone has understood and appreciated how different risk
metrics lead to different risk rankings, and therefore why
selecting the metrics being considered is an important step.

9.50

Clarifying metrics

All metrics are explored in terms of what they mean and how
they are calculated for adults and children.

10.50

Break

11.10

Using Risk Assessment
results for Risk Ranking

Participants understand how they can use the data dashboard
tool to display the data in terms of different metrics and they
have provided additional feedback to fine-tune it.

11.50

Negotiating helpful metrics

One or more helpful metrics have been chosen as useful and are
understood by the participants.

12.50

Preparing the next day

Plans for interactions the next day are clear to all and
preparations are in place.

13.00

Lunch

Day 4
Time

Session topics

Outcome

9.00

Registration of participants

9.30

Welcome / introductions

All participants are reminded about the general outcomes hoped
for and the agenda for the morning.

9.45

Sharing results from the
workshop

All stakeholders are aware of the final list of hazards that will be
ranked and of the metrics that are considered most useful and
have given their feedback about these.

11.15

Break

11.35

Next steps toward risk
ranking

12.00

Close

Everyone is clear on the reporting from this workshop, next
steps, upcoming risk ranking workshop, and (possible) data
collection process, etc.
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CFAES provides research and related
educational programs to clientele on a
nondiscriminatory basis. For more
information, visit cfaesdiversity.osu.edu. For
an accessible format of this publication,
visit cfaes.osu.edu/accessibility.
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